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General  and  Physical  Chemistry. 


Relation  between  Luminous  Energy  and  Chemical  Energy. 
By  Marcellin  P.  E.  Berthelot  {Gompt.  rend.,  1898,  127,  143—160). 
— Attention  is  drawn  to  the  fundamental  distinction  which  exists 
between  endothermic  photochemical  reactions,  in  which  luminous 
energy  is  transformed  into  chemical  energy,  and  those  exothermic  re- 
actions in  which  the  light  acts  merely  as  an  auxiliary  agent,  the 
principal  part  of  the  change  being  accomplished  by  purely  chemical 
agencies.  The  former  class  of  reactions  alone  is  adapted  for  the 
measurement  of  luminous  energy.  In  this  connection,  the  author  has 
studied  the  behaviour  of  a  number  of  substances  when  exposed  to  direct 
sunlight  or  to  diffused  daylight,  and  when  placed  in  the  dark.  The 
substances  were  contained  in  sealed  tubes,  and  in  some  cases,  by 
surrounding  them  with  coloured  media,  the  effects  due  to  different 
radiations  were  distinguished. 

Nitric  Acid. — The  decomposition  of  concentrated  nitric  acid  by  the 
action  of  light  at  the  ordinary  temperature  is  similar  to  that  which 
takes  place  in  the  dark,  at  100°,  and  possibly  at  lower  temperatures, 
the  sole  products  being  nitric  peroxide,  water,  and  oxygen.  The  re- 
action is  caused  principally  by  the  blue,  or  so-called  chemical,  rays ;  it 
is  endothermic  and  not  reversible  or,  at  least,  not  entirely  so.  The 
diluted  acid  is  not  affected  by  light,  and  acid  of  sp.  gr.  1*365,  correspond- 
ing with  the  composition  HNO3  +  ^^^HgO,  was  found  to  have  undergone 
no  appreciable  amount  of  decomposition  after  several  weeks  exposure. 
At  this  point,  a  state  of  equilibrium  is  reached  between  the  forces  due 
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to  luminous  and  chemical  energies  respectively.  It  is  also  to  be  noted 
that  the  nitric  peroxide  produced  in  the  decomposition  tends  to  absorb 
those  radiations  which  were  instrumental  in  its  formation. 

Iodic  Acid. — Both  iodic  acid  and  iodio  anhydride  are  stable  in  diffused 
light  at  the  ordinary  temperature,  but  are  decomposed  by  direct  sun- 
light with  liberation  of  iodine  and  oxygen.  The  decomposition  is 
analogous  to  that  which  is  brought  about  by  heat  alone  at  about  300°, 
and  is  limited  by  the  absorptive  action  of  the  iodine  vapour  and  by  the 
deposition  of  solid  iodine  on  the  surface  of  the  compound.  For  this  reason, 
the  reaction,  although  accompanied  by  the  absorption  of  a  considerable 
amount  of  heat,  is  unsuitable  for  the  measurement  of  luminous  energy. 

Hydrogen  Iodide. — The  decomposition  of  hydrogen  iodide  lies  on  the 
border  line  of  exothermic  and  endothermic  reactions,  but  the  author 
inclines  to  the  conclusion  that  it  is  accompanied  by  the  development  of 
heat  =0*4  Cal.  If  solid  iodine  separates,  the  reaction  is  undoubtedly  exo- 
thermic (  +  6*4  Cal.).  The  decomposition  is  due  to  the  blue  and  violet 
rays  and  takes  place  slowly  in  diffused  light,  more  quickly  in  direct  sun- 
light, with  the  intermediate  formation  of  hydrogen  periodide  (HI3  X). 
Aqueous  solutions  of  hydrogen  iodide  are  not  decomposed  by  direct 
sunlight,  unless  air  or  oxygen  is  present. 

Hydrogen  Bromide. — Gaseous  hydrogen  bromide  is  not  affected  by  the 
action  of  light,  even  at  100°.  This  fact  is  in  accordance  with  the  ob- 
servation, previously  recorded,  that  the  action  of  light  accelerates  the 
decomposition  of  water  by  bromine. 

Various  Gaseous  Mixtures. — No  action  was  observed  in  the  case  of 
the  following  systems  when  exposed  to  light,  either  in  the  dry  or  moist 
state:  CO2-I-2H2;  COg;  CO  +  2H2;  CO;  SOg  +  SHg;  HNO3  +  H2; 
CO  +  8O2;  CO  +  0;  CO -hair. 

Metallic  Oxides  and  Salts. — Red  mercuric  oxide  undergoes  decompo- 
sition more  rapidly  than  the  yellow  modification,  and  the  action  is,  in 
each  case,  much  increased  by  the  presence  of  moisture.  Mercurous 
oxide,  when  exposed  to  light,  yields  a  small  quantity  of  metallic  mercury 
and  becomes  yellow  in  parts,  but  no  gas  is  evolved.  No  action  was 
observed  in  the  case  of  lead  peroxide,  silver  oxide,  and  mercuric 
chloride,  bromide,  and  iodide.  Mercuric  and  mercurous  acetates,  exposed 
in  vacuous  tubes,  blacken  on  the  surface  and  evolve  a  little  carbonic 
anhydride,  especially  when  moist.  These  reactions,  however,  are  exo- 
thermic and  caused  by  the  oxidising  action  of  the  salts. 

Silver  Haloids. — Thedecompositions  which  may  occur  are  endothermic, 
both  in  the  presence  and  absence  of  moisture.  Since,  however,  the  re- 
actions are  reversible,  they  are  not  suited  for  photochemical  measure- 
ments. 

According  to  these  observations,  the  measurement  of  luminous  energy 
by  transformation  into  chemical  energy  is  to  be  effected  by  means  of 
endothermic  reactions  which  are  irreversible  at  the  ordinary  tempera- 
ture. In  order  that  the  results  may  be  additive,  or  proportional  to  the 
time  of  exposure,  it  is  necessary  to  employ  fluid  systems  admitting  of 
uniform  action  throughout  their  mass.  In  any  case,  the  chemical  effect 
is  a  measure  only  of  the  particular  radiations,  varying  for  each  substance, 
which  are  actually  absorbed.  In  comparing  the  chemical  effects  of 
light  and  heat,  it  is  pointed  out  that  all  decompositions  may  be  effected 


GENERAL  AND   PHYSICAL  CHEMISTHY.  3 

by  means  of  heat,  whereas  the  action  of  light,  and,  usually,  of  particular 
radiations,  only  brings  about  certain  reactions.  N.  L. 

Influence  of  Association  of  Liquids  on  their  Optical  Activity. 
By  L.  TscHUGAEFF  {Ber.,  1898,  31,  2451— 2454).— The  optical  activities 
and  molecular  volumes  of  four  organic  salts  of  menthol  were  determined, 
with  the  object  of  testing  the  validity  of  Crompton's  views  as  to  the 
relationship  subsisting  between  the  association  and  optical  activity  of 
organic  liquids.  The  numbers  obtained  were  as  follows,  where  Fj.= 
calculated  molecular  volume,  and  7^  =  molecular  volume  observed. 


c?2074° 

Vt 

Ve. 

Fe-Vt 

lM]n. 

Phenylacetate  .  . 

0-9874 

271-4 

211'^ 

+  6-1 

-190-7 

Phenylpropionate 

0-9851 

287-5 

292-4 

4-9 

-161-9 

Metatoluate 

0-9931 

271-4 

275-9 

4-5 

-241-0 

Orthotoluate     . . . 

0-9972 

271-4 

274-7 

3-3 

-231-3 

It  is  clear  that  there  is  here  no  reason  to  assume  association,  and, 
whilst  the  difference  between  the  calculated  and  observed  molecular 
volumes  of  the  phenylpropionate  and  metatoluate  are  practically 
identical,  their  molecular  rotations  are  entirely  different.  It  cannot 
be  supposed,  therefore,  that  the  molecular  rotations  of  the  two  liquids 
are  dependent  on  their  degrees  of  association. 

Similar  results  have  been  obtained  by  Frankland  and  McCrae  in 
the  case  of  the  ethereal  salts  of  tartaric  acid  (Trans.,  1898,  307).  It 
seems  probable,  therefore,  that  the  state  of  association  of  a  liquid  does 
not  exercise  a  predominating  influence  on  its  optical  activity. 

Additional  evidence  is  cited,  showing  the  insufficiency  of  Crompton's 
view.  Thus  amylic  alcohol  is  Isevorotatory,  whilst  its  ethereal  salts 
are  dextrorotatory,  to  an  amount  which  at  first  increases  with  rise  in 
the  homologous  series,  and  finally  becomes  constant.  This,  according 
to  Crompton's  view,  is  the  result  of  decrease  in  the  degree  of  associa- 
tion, which  begins  with  the  free  alcohol  and  culminates  in  the  salts 
with  constant  rotation ;  it  would  be  expected,  therefore,  that  any 
cause  which  lessens  the  state  of  association  of  the  alcohol  should  alter 
its  rotation  in  the  sense  of  approaching  that  of  the  higher  alkylic 
salts.  It  has  been  shown  by  Guye  and  Aston,  however  (Abstr.,  1898, 
ii,  469),  that  amylic  alcohol  in  the  state  of  vapour  or  in  dilute  solution 
has  a  more  powerful  Isevorotation  than  when  in  the  state  of  liquid  at 
a  low  temperature ;  and  since  the  molecular  weight,  as  determined  by 
static  and  cryoscopic  methods,  has  a  normal  value,  association  is  ex- 
cluded, and  its  disappearance  has  an  effect  opposite  to  that  anticipated 
by  Crompton's  theory.  A.  L. 

Compound  Line-spectrum  of  Hydrogen.  By  R.  S.  Hutton 
{Phil  Mag.,  1898,  [v],  46,  338— 343).— The  author's  results  support 
the  generally  accepted  conclusions  that  the  compound  line-spectrum 
of  hydrogen  is  a  true  hydrogen  spectrum,  and  render  it  probable  that 
the  disappearance  of  the  compound  line-spectrum  in  vacuum  tubes 
that  have  been  previously  washed  out  by  oxygen,  as  observed  by 
Cornu,  may  be  explained  by  the  fact  that  traces  of  oxygen  remained 
in  the  tube,  such  traces  almost  completely  destroying  the  compound 
spectrum.  H.  C. 
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Appearance  of  the  Cleveite  and  other  new  Gas  Lines  in  the 
Hottest  Stars.  By  Sir  J.  Norman  Lockyer  {Froc.  Roy.  Soc,  1897, 62, 
62 — 67.  Compare  Abstr.,  1898,  ii,  2). — This  paper  continues  the 
discussion  of  the  value  of  the  relative  intensities  of  certain  lines  in 
the  spectra  of  stars  as  criteria  of  their  relative  temperatures,  with 
special  reference  to  those  stars  near  the  apex  of  the  temperature 
curve.  The  relative  behaviour  of  certain  lines  as  the  temperature 
increases  or  decreases  is  deduced  by  direct  comparison  of  the  spectra 
of  some  typical  stars,  as  by  this  means  an  indication  is  obtained  as  to 
which  lines  are  intensified  and  which  thin  out  as  the  temperature 
changes,  and  thus  affords  a  basis  for  the  determination  of  the  sequence 
of  the  hottest  stars. 

It  is  shown  that,  of  the  Cleveite  gas  lines  (1)  the  gas  X  does  not 
vary  absolutely  with  helium ;  (2)  gas  X  varies  its  intensity  at  a  rate 
different  from  that  of  helium ;  (3)  although  helium  and  gas  X  reach 
their  maxima  nearly  together,  the  maximum  of  gas  X  is  short  lived, 
whilst  that  of  helium  is  prolonged.  These  facts  indicate  that  helium 
and  gas  X  are  to  be  regarded  as  distinct  substances. 

A  comparison  of  the  principal  and  subordinate  series  of  lines  makes 
it  clear  that,  in  tracing  the  progress  of  gas  X  through  the  stars  of 
increasing  and  decreasing  temperature,  the  lines  of  the  principal 
series,  as  tabulated  in  the  laboratory,  become  of  secondary  importance  ; 
the  first  subordinate  series  becomes  pre-eminent  in  intensity,  and  the 
second  subordinate  series  almost  entirely  disappears,  near  the  point  of 
maximum  temperature.  In  the  case  of  gas  X,  as  the  principal  series  is 
not  intensified  to  the  same  extent  as  the  first  subordinate  series  in 
passing  from  Rigil  to  Bellatrix,  it  is  suggested  that  perhaps  the  mole- 
cules corresponding  with  the  former  series  do  not  survive  the  higher 
temperatures.  It  is  thought  that  as  yet  there  is  no  reason  to  regard 
the  three  series  of  gas  X  or  helium  as  representing  different  consti- 
tuents, but  three  sets  of  molecules  of  different  complexities.  In  view 
of  the  definite  nature  of  the  results  which  have  been  obtained,  the 
author  thinks  that  gas  X  should  now  be  distinguished  by  a  definite 
name,  and  suggests  "  asterium"  as  the  most  suitable. 

In  view  of  the  probable  existence  of  other  new  gases  in  the  hottest 
stars,  it  becomes  of  importance  to  have  a  means  of  discriminating 
between  gaseous  and  metallic  lines.  It  is  fair  to  assume  that,  in  the 
nebulae,  the  unknown  bright  lines  will  belong  to  gases,  as  in  them  the 
lines  of  hydrogen,  helium,  and  asterium  are  found,  but  no  indication 
of  the  enhanced  lines  of  Fe,  Mg,  Mn,  Si,  &c.,  the  existence  of  a 
moderately  low  temperature  being  thus  indicated.  Again,  in  a-Cygni, 
where  the  enhanced  metallic  lines  are  strong,  the  helium  lines  are  once 
more  strongly  developed ;  hence  the  lines  of  gases  which  behave  like 
helium  in  stars  as  well  as  nebulae  may  be  expected  to  be  intensified  in 
passing  from  a-Cygni  through  successively  hotter  stars,  A  table  of 
lines  behaving  in  this  manner  is  given;  these  are  X  =  3912-2,  3994-7, 
4040-6,  4069-7,4071-7,4075-7,  4088-7,  4094-7,  4104-8,  4114-8,  4172-6, 
4253-6,  4267-6,  4314-6,  4345-6,  4415-2,  4541-8,  4566-8,  4574-8,  4613-8, 
4643-8,  4650-9. 

From  a  list  of  new  lines  observed  by  the  author  with  gases  from 
terrestrial  sources,  he  extracts  the  following,  which  probably  have 
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counterparts  in  the  hotter  stars:  X  =  3929'4,  3961-6,  4002*9,  4069*7, 
4072-2,  4114-6,  4309-4,  43380.  The  lines  observed  in  the  spectra  of 
gases  from  minerals  may  be  divided  into  two  groups,  the  first  com- 
prising those  which  are  strong  in  a-Cygni,  and  diminish  at  higher 
temperatures,  and  the  second,  those  which  are  absent  or  weak  in 
a-Cygni,  and  become  stronger  with  higher  temperature.  The  lines  of 
the  first  group  behave  like  the  enhanced  lines  of  the  metals,  and  at 
present  it  is  impossible  to  say  whether  the  corresponding  stellar  lines 
are  produced  by  gases  or  are  an  accidental  coincidence ;  in  the  case  of 
the  second  group,  however,  there  is  much  probability  that  they  repre- 
sent new  gas  lines. 

A  minute  examination  of  the  spectrum  of  Bellatrix  has  been  made 
by  Dr.  W.  J.  S.  Lockyer,  with  a  view  of  ascertaining  whether  some  of 
the  still  unknown  lines  might  form  a  series.  Fifty  unknown  lines  are 
left  after  eliminating  those  due  to  hydrogen,  helium,  and  asterium, 
and  it  is  probable  that  two  series  are  present,  but  the  question  awaits 
better  photographs  of  the  spectrum. 

A  comparison  of  the  spectra  of  ^  Puppis,  as  given  by  Pickering 
(Astrophysical  Journal,  4,  369),  and  of  Bellatrix  proves  that  they  only 
differ  markedly  in  the  presence  of  those  new  lines  in  t,  Puppis  which 
Pickering  showed  were  computable  from  the  formula  representing  the 
hydrogen  spectrum  using  odd  values  of  n  instead  of  even.  On  the 
supposition  that  this  new  series  of  probable  hydrogen  lines  was  due 
to  a  transcendental  temperature,  attempts  have  been  made  to  produce 
them,  by  means  of  high  tension  sparks  in  hydrogen,  but  without  success. 

In  conclusion,  the  author's  preliminary  investigations  have  shown 
that,  with  increasing  temperature,  hydrogen  is  first  visible,  then  helium 
and  asterium  appear  nearly  together,  and,  finally,  unknown  lines  at 
wave-lengths  4088-7  and  4650*9,  these  last  two  being  at  a  maximum 
when  the  lines  of  asterium  have  considerably  decreased.  It  is  still 
doubtful,  however,  whether  Bellatrix  on  the  one  hand,  or  e  Orionis 
and  t,  Puppis  on  the  other,  may  be  taken  as  typical  of  the  hottest 
stars.  A.  L, 

A  Third  Class  of  Electrode.  By  Robert  Luther  (Zeit.  phyaikal. 
Chem.,  1897,  28,  364— 366).— A  form  of  cell  is  designed  in  which  there 
is  obtained  a  reversible  electrode  of  a  metal  which  decomposes  water, 
as,  for  example,  the  following — Lead  in  a  mixture  of  calcium  and  lead 
sulphates  in  a  solution  of  acalcium  salt.  In  this  case,  the  potential  differ- 
ence at  the  electrode  is  tt  =  ^  log.  kJ(Ph"),  but  (Pb")  x  (SO"^)  =  kj^  and 
(Ca")  X  (SO"^)  =  ^2»  heiice  tt  =  Z  log.  kJ(Ca.").  The  availability  of  such 
a  form  of  electrode  is  proved  by  the  determination  of  the  E.  M.  F.  of 
chains  containing  such  electrodes  of  zinc  with  those  containing 
ordinary  electrodes  ;  the  values  only  differed  by  0-001  volt.  It  is 
evident  that  the  salts  employed  must  be  only  slightly,  soluble,  and 
must  form  no  double  compounds  or  mixed  crystals.  L.  M.  J. 

Electrical  Oscillations.  By  Eilhard  Wiedemann  and  Gerhard 
C.  Schmidt  (ZeiL  physikal.  Chem.,  1898,  27,  343—344).  (See  Kauff- 
mann,  Abstr.,  1898,  ii,  550). — The  authors  had  also  found  that 
characteristic  spectra  are  produced  by  electrical  discharges  in  organic 
compounds,  and  give   the  position  of  the  limits  and  maximum   in- 
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tensity  of  the  spectra  given  by  a  number  of  compounds  of  naphtha- 
lene, anthracene,  &c.  (Abstr.,  1896,  ii,  86).  L.  M.  J. 

Method  for  Determining  the  Resistance  of  Electrolytes. 
By  Parker  C.  McIlhiney  {J.  Amer.  Ghem.  Soc,  1898,  20,  206—209). 
— The  method  described,  whilst  not  so  accurate  as  that  of  Kohlrausch, 
is  of  advantage  for  making  many  readings  in  a  short  space  of  time. 
It  consists  in  determining  by  a  galvanometer,  preferably  a  d'Arsonval, 
the  potential  difference  between  the  ends  of  a  known  resistance 
placed  in  series  with  the  resistance  to  be  determined.  The  current 
is  supplied  by  a  gravity  battery,  and  before  passing  through  the 
electrolyte  it  is  transformed  into  an  alternating  current  by  means  of 
a  rotatory  pole  changer,  but  the  current  passing  through  the  known 
resistance  is  direct.  When  a  current  passes  through  two  resistances 
in  series,  the  fall  of  potential  in  each  of  them  is  proportional  to  its 
resistance.  H.  0. 

Electrical  Conductivity  in  Mixed  Salt  Solutions.  By  H. 
HoFFMEisTER  (Zeit.  physikal.  Ghem.,  1898,  27,  345— 353).— The 
quantity  of  an  ion  which  passes  across  a  section  of  the  electrolyte  is 
a  function  of  the  conductivity,  valency,  current  strength,  concen- 
tration, and  ion  velocity,  and  hence  by  determination  of  the  increase 
of  concentration  of  an  ion  in  the  anode  or  cathode  liquid  the  actual  con- 
centration of  the  ions  may  be  determined  if  the  velocity  is  known. 
The  author  has  in  this  manner  determined  the  concentration  of  the 
silver  and  hydrogen  ions  in  mixed  solutions  of  silver  nitrate  and 
nitric  acid,  and  compared  the  results  with  those  calculated  on  an 
assumption  of  Budolphi's  dilution  law.  Similar  experiments  were 
performed  with  sodium  acetate  and  acetic  acid ;  in  this  case,  owing  to 
the  slight  dissociation  of  acetic  acid,  its  addition  has  but  little  effect 
on  the  concentration  of  the  sodium  ions. 

Note  on  above  by  Hans  Jahn. — The  above  method  affords  a  means 
of  testing  ihe  validity  of  the  dilution  law  which  assumes  that  the 
ion  velocity  is  not  a  function  of  the  concentration.  Some  unpublished 
experiments  indicate  the  connection  uG  sJV  =  constant  where  u  is  the 
ion  velocity,  G  the  concentration,  and  V  the  volume  in  which  1  gram 
molecule  is  dissolved.  L.  M.  J. 

Physico-chemical  Investigation  of  Diazonium  Salts,  Diazo- 
nium  Hydroxide,  and  Normal  Diazotates.  By  William 
B.  Davidson  and  Arthur  Hantzsch  {Ber.,  1898,  31, 1612— 1648).— In 
a  previous  paper  (Abstr.,  1895,  ii,  516),  it  has  been  shown  by  one  of 
the  authors  that  the  diazonium  radicle,  PhN:N,  is  strictly  analogous 
to  the  ammonium  radicle  in  its  salt  forming  properties,  and  that 
diazonium  must  be  regarded  as  a  fully  substituted  ammonium  of  the 
quaternary  type.  This  appears  also  from  the  investigation  of 
the  conductivity  of  the  salts  and  the  hydroxide.  The  temperature 
coefficients  are  found  to  accord  with  Arrhenius'  rule  for  normal  salts, 
salts  of  the  smaller  conductivity  having  the  higher  temperature 
coefficients.  The  molecular  conductivity  increases  with  the  dilution 
exactly  as  in  the  case  of  potassium  or  ammonium  salts.  The  rate  of 
migration  of  the  diazonium  ion  at  25°,  a  =  45*7,  compares  with  that 
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given  by  the  quaternary  bases  pyridinemethylium,  a  =  44*3,  and 
tetramethylammonium,  a  =  43-6,  but  differs  entirely  from  that  of  the 
primary  phenylammonium,  Ph'NHg.  The  affinity  constant  of  diazo- 
nium  hydroxide  at  0°  is  approximately  0*1 23,  which  is  nearly  70  times 
greater  than  that  of  ammonium  hydroxide,  and  even  greater  than  that 
of  piperidinium  hydroxide.  The  rate  of  saponification  of  diazonium 
hydroxide  at  0°  and  1;=  128  is  about  one-half  that  of  sodium  hydroxide. 
From  the  rate  of  saponification,  diazonium  hydroxide  would  contain  at 
0°  and v  =  128  about  43  per  cent,  of  hydroxyl  ions;  the  number  ob- 
tained from  the  conductivity  is  about  33  per  cent.  Hence  diazonium 
hydroxide  would  appear  to  be  about  one-third  dissociated  in  solutions 
of  this  concentration. 

In  the  undissociated  state,  the  diazonium  hydroxide  is  present 
chiefly  in  the  form  OH-NPh'NH*  OH  intermediate  between  the  true 
diazonium  and  the  syn-diazo-hydroxide.  This  would  appear  from  the 
acid  character  of  the  solutions  of  diazonium  hydroxide,  a  definite  heat 
of  neutralisation  with  sodium  hydroxide  being  observed  exactly  as  in 
the  case  of  an  acid.  This  is  fully  explained  by  the  oxime-like  structure 
of  the  syn-diazo-hydroxide.  The  syn-diazotates  undergo  hydrolysis  to 
a  remarkable  and  abnormal  extent  in  dilute  solution,  the  hydrolysis 
increasing  more  rapidly  with  the  dilution  than  is  the  case  with  other 
salts  decomposed  by  water.  This  is  probably  due  to  the  formation  of 
the  intermediate  compound  already  alluded  to  and  the  transformation 
of  this  into  diazonium  hydroxide.  H.  C. 

A  New  Fixed  Point  in  Thermometry.  A  Proposal  for  a 
Normal  Room  Temperature.  By  Wilhelm  Meyerhoffer  and 
A.  P.  Saunders  {Zeit.  physikal.  Chem.,  1898,  27,  367— 368).— The 
transition  point  of  a  mixture  of  sodium  chloride  and  sodium  sulphate 
in  molecular  proportion  is  17*9°,  and  is  thus  approximately  the 
ordinary  room  temperature.  The  advantages  claimed  by  Eichards 
for  the  transition  point  of  sodium  sulphate  as  a  fixed  point  hold  also 
in  this  case,  and  the  authors  suggest  that  it  might  be  employed  for  a 
normal  room  temperature  (Abstr.,  1898,  ii,  555).  L.  M.  J. 

Latent  Heat  of  Evaporation  of  Zinc  and  Cadmium.  By 
William  Sutherland  {Phil.  Mag.,  1898,  [v],  46,  345— 346).— The 
usual  thermodynamical  equation  for  the  latent  heat  of  evaporation  of 
a  gram  of  liquid  at  absolute  temperature  6  and  of  volume  v-y  into  sat- 
urated vapour  of  volume  v.^  at  saturation  pressure  jo,X  =  ^-^(v3-Vj)/t7", 

has  been  so  thoroughly  verified  that  it  furnishes  an  experimental 
method  of  determining  X  without  the  necessity  of  direct  calorimetric 
measurements.  From  the  relation  between  p  and  0  for  zinc  and 
cadmium  determined  by  Barus,  the  author  calculates  the  heats  of 
vaporisation  of  gram-molecules  of  these  metals  as  liquids,  in  kilo- 
calories  28*3  for  zinc  and  29-6  for  cadmium.  H.  C. 

Freezing  Point  of  Aqueous  Solutions  of  Sodium  Mellitate. 
By  W.  W.  Taylor  (Zeit.  physikal.  Chem.,  1898,  27,  361—363).— 
The  molecular  depression  of  the  freezing  point  was  determined  for 
various  solutions  of  the  above  salt  which,  for  complete  dissociation, 
should  form  seven  ions.     The  most  dilute  solutions  (0*0018  gram-mols. 


8  ABSTRACTS  'OF  CHEMICAL   PAPERS. 

per  litre)  gave  a  depression  of  5*92  x  1'87°,  and  the  most  concentrated 
(0-277  gram-mols.  per  litre)  377  x  1-87°.  L.  M.  J. 

Cryoscopic  Behaviour  of  the  Picrates.  By  Giuseppe  Bruni 
and  R  Carpene  {Gazzetta,  1898,  28,  ii,  71 — 83). — The  authors  have 
examined  the  cryoscopic  behaviour  of  the  picrates  of  naphthalene, 
phenanthrene,  anthracene,  a-  and  y8-naphthol,  phenylcoumalin, 
a-naphthylamine,  2'-methylindole,  2' :  3'-dimethylindole,  2'-methyl-3'- 
ethylindole,carbazole,2'-methyldihydroindole,a;8/?-trimethylindolenine, 
nyS^-trimethyl-a-methyleneindoline,  n^y8-triethyl-a-methyleneindoline, 
y8/?-diethyl-a-methylindoline,  2' :  4'-dimethylquinoline,  and  pseudopel- 
letierine,  using  acetophenone  as  the  solvent. 

The  picrates  of  the  hydrocarbons,  phenols,  and  lactones  are  com- 
pletely dissociated  in  acetophenone  solution ;  those  of  the  indoles  and 
carbazoles  are  wholly  dissociated  in  dilute  solution,  but  not  in  more 
concentrated  ones.  No  sharply  defined  differences  in  cryoscopic 
behaviour  distinguish  additive  compounds  of  picric  acid  from  the 
picrates  of  organic  bases  ;  the  degree  of  dissociation  diminishes  as  the 
basicity  of  the  base  increases.  W.  J.  P. 

New  Method  of  Determining  the  Vapour  Pressures  of 
Solutions.  By  E.  B.  H.  Wade  {Proc.  Roy.  Soc,  1898, 62,  376—385). 
— A  detailed  description  of  the  apparatus  employed  by  the  author  in 
carrying  out  the  determinations  recorded  in  a  previous  paper  (see 
Abstr.,  1898,  ii,  15).  H.  C. 

Vapour  Pressure  of  Hydrated  Crystals.  By  Gustav  Tammann 
{Zeit.  physikal.  Chem.y  1898,  27,  323 — 336). — Andrese  has  shown  that 
the  vapour  pressure  of  hydrated  salts  is,  between  wide  limits, 
independent  of  the  water  content,  and  changes  suddenly  at  points 
corresponding  with  definite  hydrates  (Abstr.,  1891,  981).  In  cases  of 
incomplete  equilibrium,  however,  the  vapour  pressure  may  change 
continuously  with  the  removal  of  water,  and  this  occurs  for  all  the 
compounds  examined  by  the  author,  which  are  all  hydrated  silicates, 
namely  gmelinite,  phacolite,  chabazite,  leonhardite,  saumontite, 
phillipsite,  gismondine,  okenite,  natrolite,  scolesite,  pyrophyllite, 
thomsonite,  prehnite,  uranite,  and  hyalite,  and  curves  of  vapour 
pressure  against  water  concentration  are  given.  The  change  of 
hydration  is  usually  reversible,  but  if  the  dehydration  is  carried  on 
until  the  pressure  falls  below  about  1  mm.,  the  hydration  does  not 
again  reach  its  original  value.  L.  M.  J. 

Dehydration  of  Crystalline  Salts.  By  Theodore  W.  Richards 
{Zeit.  anal.  Clvem.,  1898,  37,  583 — 584,  from  Proc.  Amer.  Acad.  Arts  and 
Sci.,  33,  23). — In  a  desiccator  containing  phosphoric  anhydride,  crystals 
of  barium  chloride  lose  one  molecule  of  water  rapidly,  but  the  second 
molecule  more  slowly.  Most  salts  which  crystallise  with  a  small 
number  of  molecules  of  water  behave  similarly,  but  those  with  a  large 
amount  of  water  of  crystallisation  give  it  up  in  a  gradual  and 
continuous  manner.  It  is,  however,  suggested  that,  by  employing 
dehydrating  agents  of  lower  hygroscopic  character,  the  different 
tensions  of  the  individual  water  molecules  might  be  recognised  by  the 
rate  at  which  loss  of  weight  proceeded,  M.  J.  ^. 
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Velocity  of  Diffusion  of  Gases  through  Water  and  through 
Agar  Jelly.  By  Gustav  Hufnee  [Zeit.  physikal.  CJiem.,  1898,  27, 
227 — 249). — Exner's  rule,  that  the  velocities  of  diffusion  of  gases 
through  water  are  inversely  proportional  to  their  densities,  is  not  obeyed 
by  hydrogen  and  ammonia  when  referred  to  carbonic  anhydride,  whilst 
the  agreement  in  the  cases  of  oxygen  and  nitrogen  is  only  apparent 
(Abstr.,  1897,  ii,  249),  as  the  temperature  of  observation  was  different 
for  the  two  latter  gasses.  The  velocity  of  diffusion  of  ammonia  was, 
therefore,  determined  with  the  aid  of  a  hydrophane  division  as 
explained  in  the  previous  paper  {loc.  cit.).  The  values  obtained  were, 
A;o  =  0-727;  ifc^  =  0-822,  ytjo- 0-953,  ^15=  MOB  and  ^20=  1-250.  These 
results,  although  totally  different  from  those  of  Miiller,  agree  well  with 
those  of  Voigtlander  (Abstr.,  1889,  817)  for  the  diffusion  in  agar 
jelly.  The  value  is,  however,  only  one-half  that  calculated  from  the 
diffusion  velocity  of  carbonic  anhydride  by  means  of  Exner's  law,  and 
thus  indicates  a  double  molecule.  The  diffusion  velocity  of  hydrogen 
in  agar  jelly  was  found  to  be  /^jq  =  3-75,  which  is  in  accord  with  the 
values  found  by  the  hydrophane  method,  ^jg  =  4-09,  A;2i  =  4:-45. 
Assuming  the  influence  of  temperature  to  be  given  by  the  expression 
ht  =  kQ  (1  +a«)2  the  coefficient  a  was  found  to  be  0-010295  in  the  case 
of  carbonic  anhydride.  From  the  diffusion  velocity  of  the  latter,  those 
of  a  number  of  acids,  salts,  and  bases  are  calculated,  but  the  values  so 
found  do  not  agree  with  the  determinations  of  Yoigtlander.  In  the 
case  of  the  alkali  hydroxides,  the  velocity  increases  with  the 
molecular  weight.  The  author  also  calculates  the  association 
necessary  to  give  values  in  accord  with  the  determinations,  and  finds 
that,  in  formic  acid,  three  molecules,  in  acetic  acid,  five  molecules,  and 
in  butyric  acid  seven  molecules  are  associated.  L.  M.  J. 

Note. — The  diffusion  of  an  undissociable  compound  cannot,  however, 
be  legitimately  compared  with  that  of  an  electrolyte,  so  that  deductions 
drawn  from  such  a  comparison  are  invalid.  L.  M.  J. 

Osmotic  Pressure.  By  Clarence  L.  Speyers  {J.  Amer.  Chem. 
Soc,  1898,  20,  579 — 585). — When  a  solution  and  the  pure  solvent 
are  separated  by  a  semi-permeable  diaphragm,  at  equilibrium  the 
counter  pressure  preventing  the  entrance  of  the  solvent  into  the 
solution,  is  commonly  given  as  equal  to  hs  on  the  unit  surface,  h  being 
the  height  of  the  column  of  liquid  and  s  the  density  of  the  solution 
whose  counter  pressure  balances  the  osmotic  pressure.  The  author 
argues  that,  as  the  diaphragm  receives  the  full  pressure  of  the  solute, 
the  hydrostatic  pressure  which  prevents  the  entrance  of  the  solvent 
comes  only  from  the  column  of  pure  solvent  in  the  solution,  and  that 
the  quantity  s  given  above  should  apply  to  the  pure  solvent  and  not  to 
the  solution.  H.  C. 

Solubility  of  Mixed  Electrolytes  of  Two  Ions  containing  no 
Common  Ion.  By  Arthur  A.  Noyes  (Zeit.  physikal.  Chem.,  1898, 
27,  267 — 278). — For  the  complete  determination  of  the  solubility  of  a 
salt  CD.  in  a  solution  of  A.B.  of  known  concentration,  the  solution  of 
nine  equations  containing  nine  unknown  quantities  is  necessary.  This, 
although  possible,  is  extremely  tedious,  and  the  author,  therefore, 
shows  how  the  determination  may  be  sipaplified  very  greatly.     Three 
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cases  occur,  (1)  where  both  secondary  compounds,  that  is,  B.C.  and 
A.D.j  are  highly  dissociated,  (2)  where  one  of  these  compounds  and 
CD.  are  highly  dissociated,  and  (3)  where  only  one  of  the  secondary 
compounds  is  highly  dissociated.  The  accuracy  of  the  expressions  are 
proved  in  the  several  cases  by  solubility  determinations  for  a  mixture 
of  (1)  thallium  chloride  and  potassium  nitrate,  (2)  silver  benzoate  and 
nitric  acid,  (3)  silver  benzoate  in  monochloracetic  acid.         L.  M.  J. 

Solubility  of  Salts  of  a  Weak  Acid  in  a  Strong  Acid.  By 
Arthur  A.  No  yes  and  David  Schwartz  (Zeit.  physikal.  Ghem.,  1898, 27, 
279 — 284). — The  experiments  were  made  in  order  to  test  the  validity 
of  the  expressions  deduced  by  Noyes  (preceding  abstract).  Silver 
benzoate  was  dissolved  in  solutions  of  nitric  and  chloracetic  acids  of 
various  concentrations  and  the  values  found  compared  with  those 
calculated  by  Noyes'  expressions.  The  general  accord  of  the  result  is 
seen  from  the  following  examples. 


Nitric  acid. 

Chloracetic  acid. 

Concentra- 
tion. 

Sol.  found. 

Sol.  calc. 

Concentra- 
tion. 

Sol,  found. 

Sol.  calc. 

0-004435 
0-008915 
0-01783 
0-02674 

0-01395 
0-01715 
0-02351 
0-03071 

0-01406 
0-01706 
0-02396 
0-03159 

0-0000 
0-003935 
0-00787 
0-01574 

0-01144 
0-01385 
0-01612 
0-02093 

0-01386 
0-01588 
0-02117 

L.  M.  J. 

Aqueous  Solutions  of  two  Salts  with  one  Common  Ion.  II. 
By  C.  HoiTSEMA  {Zeit.  physikal.  Chem.,  1898,  27,  312— 318).— The 
solubility  isothermals  at  20*1  were  determined  for  mixtures  of  (1) 
salicylic  acid  and  sodium  salicylate,  (2)  hippuric  acid  and  potassium 
hippurate.  In  both  these  cases,  a  double  salt  occurs  but  no  mixed 
crystals  or  complex  molecules,  and  the  solubility  phenomena  are  in 
accord  with  the  general  form  of  curve  for  such  a  case  deduced  previously 
by  the  author  (Abstr.,  1898,  ii,  157).  L.  M.  J. 

Cause  of  the  Dissociative  Power  of  a  Solvent.  By  Julius  W. 
Bruhl  {Zeit.  physikal.  CAew.,a898,  27,  319— 322).— It  has  been  shown 
by  Cady  that  liquid  ammonia  possesses  a  great  dissociative  power, 
probably  equal  to  that  of  water  (Abstr.,  1898,  ii,  203).  Solvents 
of  high  dissociative  power  have  also  a  high  dielectric  constant,  and 
are  usually  liquids  consisting  of  polymerised  molecules.  Hitherto,  the 
dissociative  power  has  been  regarded  as  chiefly  dependent  on  the 
existence  of  oxygen,  and  especially  of  hydroxyl  groups,  and  the  author 
considers  it  due  to  the  quadrivalent  nature  of  oxygen  {vide  Abstr., 
1897,  ii,  198),  which  hence  in  water  and  many  other  compounds  is 
unsaturated  and  thus  causes  the  separation  of  the  ions  and  the 
polymerisation  of  the  compound.  The  property  of  passing  from  a 
lower  to  a  higher  valency   is  also   possessed  by   nitrogen,    and    the 
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dissociative  power  of  ammonia  is  probably  due  to  this,  it  being  note- 
worthy that  many  other  nitrogen  compounds  cause  dissociation,  for 
example,  the  fatty  nitriles,  nitro-ethane,  aniline,  &c.  (Dutoit  and  Aston, 
Abstr.,  1897,  ii,  546).  For  the  same  reason,  the  author  considers  it 
probable  that  liquid  ammonia  is  polymerised  and  has  a  high  dielectric 
constant.  The  unsaturation  is  different  in  kind  from  that  of  doubly 
linked  carbon,  but  probably  liquid  acetylenes  would  also  possess 
dissociative  power.  L.  M.  J. 

Validity  of  the  Dilution  Law.  Reply  to  Objections  of  Noyes. 
By  J.  J.  VAN  Laar  {Zeit.  physikal.  Chem.,  1898,  27,  337— 342).— The 
objections  raised  by  Noyes  to  the  author's  expressions  (compare 
Abstr.,  1898,  ii,  158)  are  unfounded,  and  Noyes'  own  expressions  are 
almost  identical  with  the  author's.  The  validity  of  the  deduced  expres- 
sions is  illustrated  by  a  comparison  of  the  calculated  values,  with  those 
found,  for  the  heat  of  dilution  in  the  case  of  silver  acetate,  propionate, 
butyrate,  and  orthonitrobenzoate.  L.  M.  J. 

Solubility  of  Iodine  in  Dilute  Solutions  of  Potassium  Iodide. 
By  Arthur  A.  Noyes  and  J.  Seidenstraker  (^eti.  jt?7i2/s^A;a^.  Chem., 
1898,  27,  357—360). — Jakowkin's  experiments  (Abstr.,  1894,  ii,  271) 
indicate  that,  in  its  solutions  in  aqueous  potassium  iodide,  the  iodine 
is  present  as  potassium  tri-iodide,  but  this  is  not  in  agreement  with 
the  fact  that  the  addition  of  water  to  the  saturated  solution  causes  a 
precipitation  of  iodine,  for  since  the  active  mass  of  the  iodine  must 
here  be  constant  (KI3)  =  ^  (^I)>  ^^^  dilution  should  cause  no  precipita- 
tion as  the  ratio  is  unaltered.*  Jakowkin's  results  hence  probably  only 
extend  to  moderately  dilute  solutions.  The  authors  have,  therefore, 
determined  the  solubility  of  iodine  in  dilute  solutions  of  potassium 
iodide  and  compared  the  quantity  of  assumed  tri-iodide  with  that 
of  remaining  iodide.  The  ratio  is  approximately  constant,  so  that 
for  solutions  from  O'l  to  0*005  N.,  Jakowkin's  results  are  confirmed. 

L.  M.  J. 

*NoTE. — ^This  conclusion  is  incorrect,  inasmuch  as  proportionality 
only  exists  between  the  tri-iodide  and  undissociated  potassium  iodide 
and  the  concentration  of  the  latter  decreases  on  dilution,  so  that 
precipitation  may  occur.  L.  M.  J. 

Properties  of  Liquid  Mixtures.  By  K.  A.  Lehfeldt  {Phil.  Mag., 
1898,  [v],  46,  42 — 59). — The  vapour  pressures  of  mixtures  of  any  two 
of  the  following  four  liquids  were  determined  by  the  dynamic  method  : 
benzene,  toluene,  carbon  tetrachloride,  and  alcohol.  When  the 
vapour  pressures  are  plotted  against  the  molecular  percentages,  the 
difference  between  the  alcohol  curves  and  those  of  the  normal 
liquids  is  most  marked,  for  whilst  mixtures  of  carbon  tetrachloride 
and  benzene,  or  carbon  tetrachloride  and  toluene,  have  a  vapour 
pressure  never  very  different  from  that  which  would  be  obtained  by 
interpolation  from  the  pressures  of  the  pure  substances,  both  mixtures 
containing  alcohol  show  a  maximum — a  very  flat  one.  In  the  case  of 
alcohol  and  benzene,  it  occurs  at  about  40  per  cent,  (molecular)  of 
alcohol,  and  is  406  mm.,  being  406/(271 -1-220)  =  83  per  cent,  of  the 
sum  of  the  pressures  of  the  pure  substances,    whilst  for  alcohol  and 
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toluene  it  is  at  about  74  per  cent,  of  alcohol,  and  has  the  value, 
249  mm.,  which  is  249/(93  +  220)  =  80  per  cent,  of  the  sum  of  the 
pressures.  If  q  is  the  ratio  of  the  masses  of  the  two  substances 
present  in  the  liquid,  and  t  is  their  ratio  in  the  vapour,  for  normal 
liquids  the  relation  log  t  =  log  k  +  r  log  q^  where  k  and  r  are  constants, 
holds  for  mixtures  which  do  not  contain  a  very  small  proportion  of 
either  constituent.  For  mixtures  containing  alcohol,  the  relations 
between  log  t  and  log  q  are  very  far  from  linear.  Linebarger's 
rule,  that  the  partial  pressure  of  benzene  and  toluene  in  mixtures  is 
simply  proportional  to  the  molecular  percentage  present,  is  not  found 
to  hold  good.  H.  C. 

Speed  of  Coagulation  of  Colloidal  Substances.  By  Charles 
E.  LiNEBARGER  (/.  Amei\  Chem.  Soc,  1898,  20,  375— 380).— Solutions 
of  many  colloids  can  be  made  to  coagulate  or  gelatinise  by  the  addition 
of  a  mere  trace  of  certain  substances ;  the  striking  analogy  between 
this  phenomenon  and  that  of  crystallisation  has  often  been  insisted 
on.  If  there  is  a  true  analogy,  the  addition  of  a  small  amount  of  a 
substance  having  the  power  to  start  coagulation  in  one  part  of  a 
colloid  solution  should  result  in  the  spread  of  the  coagulation  at  a 
certain  rate  throughout  the  whole  solution,  just  as  happens  in  the  case  of 
crystalloids  in  supersaturated  solution.  Experiments  were  made  with 
colloidal  ferric  hydroxide,  with  silicic  acid,  and  with  egg-albumin 
which  seem  to  prove  that  coagulation  started  in  one  part  of  a  solution 
does  not  necessarily  spread  through  the  whole  body  of  the  solution. 
The  author  concludes  that  it  is  extremely  improbable  that  colloid 
solutions  are  comparable  with  supersaturated  solutions.  H.  C. 

Absorption.  Formation  of  Colloids,  and  their  Structure.  By 
Jacobus  M.  van  Bemmelen  {Zeit.  anorg.  Chem.,  1898, 18, 14 — 36.  Com- 
pare Abstr.,  1897,  ii,  137). — The  formation  of  a  colloid  is  the  separation 
of  a  5K)lution  into  two  liquids,  of  which  the  one,  the  hydrogel,  has  a 
greater  viscosity  than  the  other,  and  forms  a  network  which  retains 
the  solution  partly  absorbed  and  partly  inclosed  in  the  interstices. 
The  conversion  of  the  hydrogel  into  a  glassy  or  horn-like  substance  is 
a  continuous  process  depending  on  various  conditions,  such  as  the 
influence  of  a  third  substance,  time,  and  the  evaporation  of  the 
solution.  The  conversion  of  a  colloid  into  a  colloid  with  another 
liquid,  the  osmotic  properties,  the  absorption,  the  expulsion  of  liquid 
by  pressure,  the  formation  of  interstices,  the  continuous  manner  in 
which  the  contained  liquid  is  evaporated  by  the  influence  of  tem- 
perature and  vapour  tension,  and  the  evaporation  of  this  liquid,  all 
take  place  in  accordance  with  the  view  that  the  hydrogel  is  a  cell-like 
structure  of  network.  E.  C.  R. 

Inflammability  of  Thin  Layers  of  Explosive  Gases.  II.  By 
Friedrich  Emich  {Monatsh.,  1898,  19,  299—320.  Compare  Abstr., 
1897,  ii,  309). — The  explosion  tube  has  been  altered  so  that  it  has  a 
capacity  of  only  a  few  cubic  centimetres  ;  with  this  apparatus,  the  air 
or  the  products  of  combustion  may  be  completely  removed  in  a  few 
minutes. 

With  mixtures   of    hydrogen   and   chlorine,  it  is  found  that  the 
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mixture  which  is  most  readily  inflammable  is  that  which  contains 
only  half  as  much  hydrogen  as  is  required  for  complete  combustion. 
It  has  also  been  shown  that  the  inflammability  is  practically  propor- 
tional to  the  pressure.  Mixtures  of  methane  and  of  oxygen  have 
also  been  investigated,  the  oxygen  being  obtained  by  heating  potassium 
chlorate  in  a  copper  tube,  and  the  methane  by  Gladstone-Tribe's 
method.  The  mixture  which  is  most  readily  inflammable  is  the  one 
containing  1  volume  of  methane  to  3  volumes  of  oxygen.  With 
mixtures  of  carbonic  oxide  and  oxygen,  it  has  been  found  that  small 
quantities  of  water  vapour  have  an  immense  influence  on  the  in- 
flammability of  the  mixture  ;  by  increasing  the  amount  of  water  from 
025  to  0*5  per  cent.,  the  inflammability  increases  some  300  per  cent. 
For  this  reason,  the  experiments  have  been  conducted  with  mixtures 
of  carbonic  oxide  and  oxygen  (saturated  with  moisture.  The 
mixture  which  is  most  readily  inflammable  is  that  which  is  completely 
combustible,  namely,  2  volumes  of  carbonic  oxide  to  1  of  oxygen. 

J.  J.  S. 

Reactions  in  Mixtures  of  Alcohol  and  Water.  By  Wladimir 
A.  KiSTiAKOWSKY  (Zeit.  physikal.  Chem.,  1898,  27,  250— 266).— The 
reaction  velocity  for  the  hydrolysis  of  an  ethereal  salt  in  aqueous 
alcohol  is  given  by  the  equation  dxldt  =  k{a  —  x)—h-^Xf  since  the  concen- 
tration of  alcohol  and  water  may  be  regarded  as  constant.  The 
values  of  k  and  k^  are  given  by  the  expressions  1  /^  x  xja  x  log  {XfX  -  x) 
and  1/^  X  (a—X)/a  x  log  (X/X  -  a:),  where  X  is  the  final  equilibrium  value 
of  X,  For  the  formation  of  the  ethereal  salt,  the  expressions  are 
precisely  similar.  The  values  of  the  two  constants  were  calculated 
from  both  the  rates  of  formation  and  of  decomposition  of  ethylic 
acetate  and  ethylic  oxalate,  hydrochloric  acid  being  used  as  hydro- 
lyser,  and  were  in  all  cases  concordant.  The  values  are  independent 
of  the  initial  concentration  of  the  organic  acid,  but  vary  considerably 
with  the  alcoholic  concentration  of  the  solvent.  The  velocity  at  first 
decreases  with  increasing  percentage  of  alcohol,  but  for  concentrations 
above  70  per  cent,  it  again  increases.  For  monochloracetic  acid,  the 
value  k  +  k^  is  less  than  that  for  acetic  acid,  and  for  the  di-  and 
tri-chloracetic  acids  no  results  could  be  obtained,  the  behaviour  of 
these  being  closely  analogous  to  that  of  inorganic  acids.  When  an 
acid  is  used  as  hydrolyser,  the  velocity  is  approximately  pro- 
portional to  the  concentration  of  this  acid,  but  when  none  is 
employed,  the  values  of  k  and  k-^  are  functions  of  the  concentration  of 
the  organic  acid,  and  decrease  rapidly  with  increasing  percentage  of 
alcohol.  L.  M.  J. 

Velocity  of  Hydrolysis  of  Alkylic  Phosphates.  By  Jacques 
Cavalier  {Compt.  rend.,  1898,  127,  114 — 115). — In  studying  the 
hydrolysis  of  these  ethereal  phosphates,  the  author  dissolves  one 
molecule  of  the  salt  in  10  litres  of  water  at  88°.  Under  these 
conditions,  the  decomposition  obeys  the  law  for  monomolecular  reactions. 
The  three  methylic  phosphates  are  hydrolysed  more  rapidly  than  the 
corresponding  ethylic  salts.  When  trimethylic  phosphate  is  employed, 
it  is  found  that  the  first  methyl  group  is  removed  most  rapidly,  whilst 
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the  velocity  of  hydrolysis  of  the  second  is  least,  and  that  of  the  third 
has  an  intermediate  value.  Similar  velocities  are  obtained  in  the  case 
of  triethylic  phosphate.  This  unexpected  result  does  not  hold  for  the 
di-  and  mon-allylic  phosphates,  for  the  latter  is  decomposed  less  rapidly 
than  the  former ;  the  triallylic  compound,  being  insoluble  in  water, 
could  not  be  employed  in  these  experiments.  The  velocity  of  hydrolysis 
varies  greatly  with  the  temperature  ;  at  44°,  it  is  100  times  less  than 
at  88°. 

The  trialkylic  salts  are  far  more  rapidly  hydrolysed  by  bases  than 
by  water ;  on  the  other  hand,  the  metallic  salts  of  the  di-  and  mon- 
alkylic  phosphates  are  scarcely  decomposed  either  in  alkaline  or 
aqueous  solutions  even  at  90°.  G.  T.  M. 

Chemical  Equilibrium  between  Amalgams  and  Solutions. 
By  A.  Ogg  {Zeit.  physikal  C/iem,,  1898,  27,  285— 311).— If  mercury 
and  an  aqueous  solution  of  silver  nitrate  are  shaken  together,  equili- 
brium is  finally  attained  between  silver  nitrate,  mercurous  nitrate, 
and  the  amalgam.  In  this  case,  since  the  concentration  of  the  mer- 
cury is  practically  constant,  if  a  is  the  equivalent  concentration  of  the 
silver  nitrate,  b  that  of  the  mercurous  nitrate,  and  c  that  of  the  silver 
in  the  amalgam,  then  a/6c  =  constant,  if  the  mercury  ions  are  univalent, 
and  a/c  Jb  =  constant,  if  the  ions  are  bivalent.  The  latter  equilibrium 
equation  is  that  which  actually  obtains,  the  constancy  of  the  first 
expression  found  in  the  author's  previous  paper  (Abstr.,  1897,  ii,  366) 
being  due  to  insufficient  change  in  the  concentration  of  the  mercurous 
salt;  the  mercurous  ions  hence  are  Hg-Hg.  If  sufficient  silver 
nitrate  be  used,  a  saturated  solid  amalgam  is  formed,  and  the  active 
mass  of  the  silver  becomes  constant,  the  equilibrium  equation  must 
reduce  to  aj  Jb  =  constant,  and  this  result  was  experimentally  verified. 
The  reverse  equilibrium  between  silver  and  mercurous  nitrate  could 
not  be  attained,  and  it  is  probable  that  only  surface  amalgams  are 
produced,  even  when  the  silver  is  present  as  a  very  fine  powder.  In 
the  equilibrium  of  mercury,  mercurous  and  mercuric  nitrates,  the  ratio 
of  the  concentrations  of  the  two  salts  is  constant,  a  result  again  con- 
firming the  bivalency  of  the  mercurous  ions.  This  is  also  further 
established  by  the  determination  of  the  E.  M.  F.  of  cells  consisting  of 
two  mercury  electrodes  in  solutions  of  mercurous  nitrate  of  concentra- 
tion 1  :  10  respectively  ;  the  E.  M.  F.  reduces  to  0-058/ n  volts  where  n  is 
the  valency  of  the  ions,  and  was  found  to  vary  from  0*0265  to  0*0305. 
Conductivity  determinations  proved  that  dilution  produces  a  change 
of  dissociation  equal  to  that  produced  in  solutions  of  lead  nitrate, 
whilst  freezing  point  experiments  also  support  the  formula  IIg2(N03)2, 
so  that  there  appears  but  little  doubt  concerning  the  structure  of 
mercurous  salts.  The  solution  tension  of  mercury  is  very  nearly 
equal  to  that  of  silver,  and  the  difference  of  potential  between  rever- 
sible electrodes  of  silver  and  mercury  changes  sign  by  dilution  of  the 
salts.  The  vapour  pressure  of  amalgams  containing  excess  of 
mercury  is  very  nearly  equal  to  that  of  pure  mercury,  but  falls  con- 
siderably when  the  composition  of  the  amalgam  reaches  Ag^Hg^. 
Experiments  also  prove  that  this  amalgam  is  in  equilibrium  with 
mercury;   from   the  temperature  coefficient   of  the  equilibrium  con- 
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stanfc,  the  mean  value  of  7336  cals.  is  obtained  for  the  heat  of  forma- 
tion of  the  solid  amalgam,  the  different  values  agreeing  satisfactorily. 
The  polarisation  E.  M.  F.  is  very  nearly  equal  for  solutions  of  silver 
and  mercurous  nitrates,  but  is  lower  for  mixtures  than  for  either  of 
the  pure  solutions.  L.  M.  J. 

Equilibrium  in  the  System :  Water,  Ammonium  Chloride, 
Ferric  Chloride.  By  E.  C.  J.  Mohr  {Zeit.physikal.  Chem.y  1898,  27, 
193 — 221). — During  the  crystallisation  of  solutions  containing  ammo- 
nium chloride  and  ferric  chloride,  crystals  are  obtained  containing 
both  salts,  and  Schroeder  van  der  Kolk  considered  these  to  be  an 
isomorphous  mixture  of  ammonium  chloride  with  a  regular  hydrated 
ferric  chloride  (Abstr.,  1893,  ii,  280).  This  view  was,  however,  con- 
tested by  Retgers  (Abstr.,  1894,  ii,  85),  and  the  author  therefore 
reinvestigated  the  equilibrium  relations  of  the  systems.  Solubility 
determinations  were  made  at  15°,  25°,  35°,  and  45°;  four  phases 
may  occur,  (1)  hydrated  ferric  chloride,  (2)  Fritsche's  double  salt, 
FeC/l3,2NH4Cl,H20,  (3)  mixed  crystals,  (4)  ammonium  chloride.  The 
ammonium  chloride  content  at  the  triple  point  (1'2),  and  the  ferric 
chloride  content  at  the  triple  point  (2*3),  are  respectively  almost 
unaffected  by  temperature,  so  that  the  triple-phase  curves  cut  at 
about  -  15°  probably,  where  the  double  salt  phase  must  disappear. 
The  composition  of  the  mixed  crystals  deposited  from  various  solutions 
was  determined,  and  although  the  percentage  of  iron  in  the  crystals 
increased  with  that  in  the  solution,  no  regular  results  could  be  ob- 
tained. Microscopic  examination  of  the  crystallisation  of  ferric 
chloride  solutions  showed  that  the  regular  crystals  of  Kolk  are  best 
formed  in  an  impure  atmosphere  and  are  probably  due  to  the  presence 
of  ammonia,  whilst  the  quantity  formed  by  the  crystallisation  of 
mixtures  increases  with  the  quantity  of  ammonium  chloride  added; 
analyses  gave  results  agreeing  with  NH4Cl,2FeCl3,4H20.  The  crystals 
are  isotropic,  the  form  being  usually  a  cube  with  also  the  faces  0  and 

QoO.  Another  double  salt,  in  the  form  of  olive-brown  needles,  pro- 
bably rhombic,  was  found,  possessing  the  composition  FeClgjNH^Cl, 
but  it  soon  changes  to  the  ordinary  double  salt.  The  author  is  unable 
to  draw  any  definite  conclusion  regarding  the  composition  of  the 
mixed  crystals,  but  considers  them  to  most  probably  consist  of  ammo- 
nium chloride  containing  dissolved  Fritsche's  double  salt. 

L.  M.  J. 

Velocity  of  Crystallisation.  II.  By  Friedrich  W.  KiJster  {Zeit. 
physikal.  Chem.,  1898,27,  222—226.  Compare  Abstr.,  1898,  ii,  330).— 
The  velocity  of  crystallisation  is  the  velocity  with  which  the  surface 
of  a  growing  crystal  extends  into  the  liquid,  and  is  only  proportional  to 
the  velocity  with  which  the  limit  of  crystallisation  extends,  when  the 
arrangement  of  the  crystals  remains  constant.  This  is  the  case  with 
moderate  undercooling,  when  Tammann's  results  show  that  the  velocity 
is  proportional  to  the  undercooling.  This  does  not  follow  theoretically 
from  Tammann's  assumption,  and  has  to  be  explained  by  an  unknown 
*' influence  of  the  crystals  on  the  liquid,"  but  the  author  considers  no 
theory  valid  which  does  not  predict  this  proportionality.     The  author 
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again  contests  Tammann's  supposition  that  the  melting  point 
temperature  prevails  at  the  limiting  surface  ;  this  could  only  be  the 
case  when  the  convergency  temperature  (Nernst  and  Abegg,  Abstr., 
1895,  ii,  155)  and  melting  point  are  equal  (Abstr.,  1898,  ii,  425). 

L.  M.  J. 

Microscopic  Examination  of  Crystals.  By  J.  L.  C.  Schroder 
VAN  DER  KoLK  {Zeit.  anal.  Chem.,  1898,37,  525—580). — This  paper  is 
a  highly  condensed  account  of  the  employment  of  the  polarising 
microscope  in  the  examination  and  identification  of  crystalline  sub- 
stances. The  greater  part  of  it,  dealing  with  the  principles  of 
crystallography  and  the  theory  of  polarised  light,  presents  no  novelty, 
but  many  useful  practical  hints  are  interspersed  amongst  well-known 
matter.  Thus,  a  convenient  method  of  crystallising  substances  in  the 
cold  consists  in  placing  a  drop  of  the  solution  in  the  middle  of  a  thin 
cover-glass,  and  inverting  this  over  a  deep  cavity  in  a  glass  slide,  with 
a  drop  of  concentrated  sulphuric  acid  at  the  bottom,  so  as  to  form  a 
micro-desiccator,  which  can  be  placed  on  the  stage  of  the  microscope. 
The  same  apparatus  serves  for  treating  substances  with  the  vapours 
of  volatile  liquids  whilst  under  observation.  For  ascertaining  the 
refractive  index  of  a  crystal,  it  is  moistened  with  liquids  of  different 
refractive  indices,  and  that  liquid  is  selected  which,  by  suppressing 
total  refraction  at  the  edges  of  the  crystal,  renders  it  invisible.  A 
table  of  appropriate  liquids  is  given.  A  valuable  means  of  distinguishing 
uniaxial  from  biaxial  crystals  is  afforded  by  mounting  them  on  the 
plane  face  of  a  glass  hemisphere,  which  is  supported  by  its  convex 
surface  in  the  opening  of  the  microscope  stage.  It  is  then  possible  to 
give  a  needle-shaped  crystal,  which  lies  in  the  centre  of  the  field  of 
view,  a  movement  of  rotation  round  its  own  axis,  whilst  keeping  it 
both  in  the  centre  of  the  field  and  in  focus.  Finally,  detailed  descrip- 
tions are  given  of  the  appearance  exhibited  by  about  50  common 
crystalline  substances.  M.  J.  S. 

A  New  Asbestos  Filtering  Tube.  By  Adolf  Goske  {Chem.  Zeit.y 
1898,  22,  21). — The  improved  filter  may  be  recommended  on  account 
of  the  small  amount  of  asbestos  required.  Its  essential  part  is  a 
hollow  glass  ball  with  two  small  holes  in  its  upper  part,  and  drawn 
out  at  the  bottom.  The  top  is  covered  with  a  layer  of  asbestos 
about  5  mm.  thick,  and  a  sufficient  quantity  of  abestos  fibre  suspended 
in  water  is  poured  over  it.     A  filter  pump  is  used.  L.  de  K. 

Lubricants  for  Glass  Stopcocks.  By  Francis  C.  Phillips 
{J.  Amer.  Chem.  Soc,  1898,  20,  678— 681).— The  author  points  out 
that  a  good  lubricant  for  stopcocks  should  satisfy  the  following 
requirements.  It  should  adhere  to  the  glass  and  not  be  loosened  by 
water.  It  should  be  little  affected  by  changes  of  temperature. 
It  should  not  be  saponified  by  alkali,  and  be  sufficiently  translucent 
to  render  visible  any  clogging  of  the  hole  in  the  stopcock  plug  while 
in  use,  and  to  show  whether  air  spaces  occur  between  the  plug  and 
the  walls  of  the  stopcock. 

Two  mixtures  are  recommended:  (1)  melt  70  parts  of  pure  caout- 
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chouc  and  stir  in  25  parts  of  spermaceti  and  5  parts  of  vaselin ;  in 
winter,  a  little  more  of  the  latter  should  be  used ;  (2)  70  parts  of 
pure,  fresh  caoutchouc  is  melted,  and  30  parts  of  unbleached  beeswax 
is  stirred  in.  L.  de  K. 


Inorganic   Chemistry. 


Electrolytic  Formation  of  Hydrogen  Peroxide.  By  Fritz  Haber 

and  S.  Grinberg  {Zeit.  anorg.  Chem.,  1898,  18,  37 — 47). — The  authors, 
on  repeating  their  experiments  on  the  electrolysis  of  hydrochloric  acid 
(Abstr.,  1898,  ii,  215  and  365),findthat  there  is  no  formation  of  hydrogen 
peroxide,  as  previously  stated.  The  test  which  they  employed  consisted 
in  shaking  the  electrolyte  with  mercury,  and  then  treating  with  titanic 
acid.  They  now  find  that  the  small  quantity  of  hydrogen  peroxide  pre- 
viously detected  is  produced  by  the  action  of  the  air  and  the  finely 
divided  mercury  during  the  filtration.  Experiments  with  platinum  and 
gold  electrodes  show  that  if  hydrogen  peroxide  is  formed,  it  is  destroyed 
by  a  secondary  reaction,  which  takes  place  according  to  the  equation 
HgOg  +  0  =  HgO  +  Og,  and  such  a  small  quantity  remains  undecomposed 
that  it  is  not  possible  to  detect  it.  E.  C.  R. 

Reactions  of  Metallic  Fluorides.  By  Emmanuele  Paterno  and 
Ugo  Alvisi  {Gazzetta,  1898,  28,  ii,  18 — 24). — Those  metallic  oxalates 
which  are  sparingly  soluble  or  insoluble  in  water  are  less  soluble  in 
hydrofluoric  acid  than  in  solutions  acidified  with  hydrochloric  or  sul- 
phuric acid. 

On  adding  oxalic  acid  to  a  hydrogen  fluoride  solution  of  cupric 
fluoride,  cupric  oxalate,  2CUC2O4  +  HgO,  separates,  and  only  traces  of 
copper  remain  in  solution.  Although  solutions  of  manganese  chloride, 
nitrate,  or  sulphate  in  the  corresponding  acid  are  not  precipitated  by 
oxalic  acid,  yet  on  adding  oxalic  acid  to  a  hydrogen  fluoride  solution  of 
manganese  fluoride  and  warming,  a  granular,  white  precipitate  of 
manganic  oxalate,  MnC204,2H20,  is  obtained,  and  only  traces  of 
manganese  remain  in  solution.  Oxalic  acid  does  not  give  a  precipitate 
with  mercuric  chloride  solution,  but  throws  down  mercuric  oxalate  from 
a  solution  of  mercuric  fluoride  in  hydrofluoric  acid. 

On  heating  powdered  fluorspar  with  concentrated  oxalic  acid  solution 
on  the  water-bath,  the  fluorine  is  slowly  but  wholly  eliminated  ;  the 
same  occurs  with  magnesium  fluoride  and  the  fluorides  of  the  cerite 
earths,  yttria,  thoria,  &c. ;  this  fact  may  be  applied  in  the  analysis  of 
incandescent  gas-lamp  mantles.  Concentrated  tartaric  acid  solution 
decomposes  fluorspar  completely  on  the  water-bath,  although  more 
slowly  than  oxalic  acid. 

Sulphurous  anhydride  acts  on  cupric  fluoride,  depositing  Chevreul's 
salt  of  the  composition  CugSOgjCuSOg  -I-  2H2O  in  minute,  red  crystals  ; 
the  precipitation  is,  however,  incomplete.  An  acid  solution  of  silver 
fluoride  is  precipitated  by  arsenates,  chromates,  nitrites,  platino- 
chlorides,  and  sulphurous  acid.  W.  J.  P. 
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Reactions  of  Fluoro-  and  Pluoroxy-salts.  By  Emmanuele 
Paterno  and  Ugo  Alvisi  {Gazzetta,  1898,  28,  ii,24 — 29). — On  treating, 
with  aqueous  oxalic  acid,  solutions  of  the  silicofluoride,  fluoroxyuranate, 
fluoroxytungstate,  fluoroxymolybdate  and  the  hydrogen  fluoride  of 
potassium,  potassium  quadroxalate  separates  and  the  corresponding 
fluoro-  or  fluoroxy-acid  remains  in  solution  ;  the  silicofluorides  of  cerium, 
lanthanum,  yttrium,  (fee,  behave  similarly,  all  the  fluorine  being 
eliminated  from  the  salt. 

On  heating  cryolite  with  concentrated  oxalic  acid  solution  on  the 
water-bath,  hydrogen  fluoride  is  evolved,  the  aluminium  fluoride  being 
first  decomposed  and  subsequently  the  sodium  fluoride ;  similarly,  on 
passing  steam  over  red-hot  cryolite,  alumina,  hydrogen  fluoride,  and 
sodium  fluoride  are  first  formed,  and  in  a  second  stage  of  the  reaction 
the  sodium  fluoride  is  attacked  by  the  water  vapour.  Triplite  is  also 
decomposed  by  heating  with  oxalic  acid  solution. 

Tartaric  acid  in  aqueous  solution  also  decomposes  potassium  silico- 
fluoride and  cryolite.  W.  J.  P. 

Ozone.  By  Albert  Ladenburg  {Ber.,  1898,  31,  2508—2513).— 
Ozonised  oxygen  is  condensed  by  means  of  liquid  air  and  then  allowed 
to  partially  evaporate,  by  which  the  residue  is  rendered  much  richer  in 
the  less  readily  volatile  ozone.  This  operation  is  again  repeated  and 
the  ozone  finally  allowed  to  evaporate ;  in  this  way,  a  gas  is  obtained 
which  contains  86*16  per  cent,  by  weight  of  ozone,  and  has  a  density  of 
1*3698  as  compared  with  oxygen,  the  density  being  calculated  from  the 
rate  of  effusion  determined  in  Schilling's  apparatus.  From  these  data, 
it  follows  that  the  density  of  pure  ozone  would  be  1*456  as  compared 
with  oxygen,  whereas  the  theoretical  density  is  1  '5. 

Ozone  is  not  so  soluble  in  water  as  is  usually  supposed,  since  at  the 
normal  pressure  and  ordinary  temperature,  water  only  absorbs  0*01 
volume  or  0*00002  part  by  weight. 

An  attempt  was  made  to  determine  the  boiling  point  of  ozone  by  con- 
densing ozonised  oxygen,  allowing  the  oxygen  to  evaporate,  and  then  as- 
certaining the  temperature  at  which  the  residual  ozone  evaporated. 
The  oxygen  volatilised  at  -  186°  leaving  4 — 5  c.c.  of  an  almost  black 
opaque  liquid.  The  temperature  as  indicated  by  the  thermometer  then 
rose  to  -  125°,  at  which  point  the  apparatus  exploded  violently,  so 
that  this  can  only  be  taken  as  a  lower  limit.  A.  H. 

Ogier's  Sulphur  Oxychloride.  By  Rudolph  Joh.  Knoll  {Ber.^ 
1898,31,  2183— 2185).— This  alleged  compound,  S2OCI4  (Abstr.,  1882, 
694),  is  in  reality  a  mixture  of  sulphur  dichloride,  thionyl  chloride,  and 
sulphuryl  chloride,  approximately  in  the  proportions,  I7SCI2  +  2SOCI2 
Jr  52SOCI2.  When  it  is  distilled  alone  (under  50  mm.  pressure),  the  first 
fraction  of  the  distillate  has  not  quite  the  same  composition  as  the 
last.  When  it  is  distilled  with  sulphur,  thionyl  and  sulphuryl 
chlorides  distil  over,  and  finally  sulphur  chloride,  SgClg,  which  must 
have  been  formed  by  the  action  of  the  sulphur  on  the  sulphur  dichloride 
present.  C.  F.  B. 

Atomic  Weight  and  Derivatives  of  Selenium,  By  Victor 
Leniier  (J.  Amer.  Chem.  Soc,  1898,  20,  555 — 579). — Two  series  of 
determinations  of  the  atomic  weight  of  selenium  were  made  by  analys- 
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ing  carefully  purified  silver  selenite,  AggSeOg,  and  ammonium  seleni- 
bromide,  (NH4)2SeBrg.  The  silver  employed  in  preparing  the  former 
was  purified  by  Stas's  method  and  converted  into  nitrate ;  the  selenious 
anhydride  was  prepared  from  pure  selenium  by  means  of  nitric  acid, 
and  was  purified  by  repeated  sublimation.  On  dissolving  it  in  water 
and  adding  the  purified  silver  nitrate,  a  white  precipitate  of  silver 
selenite  was  obtained  which  crystallised  from  dilute  nitric  acid  in 
anhydrous  plates  having  a  sp.  gr.  =  5*9297.  The  analyses  were  carried 
out  by  expelling  the  selenium  completely  in  the  form  of  dioxide,  by 
passing  hydrogen  chloride  over  the  salt  contained  in  a  porcelain  boat, 
heated  in  a  combustion  tube  ;  the  residue  of  silver  chloride  was  weighed, 
and  was  then  reduced  by  purified  hydrogen  to  metallic  silver,  and  the 
latter  weighed.  The  average  of  eleven  experiments  gives  as  the 
atomic  weight  of  selenium,  calculated  from  the  silver  chloride  formed, 
the  value  79*329  (0  =  16),  the  probable  error  being  ±0*009  ;  exactly 
the  same  value  was  obtained  from  the  weight  of  reduced  silver  in  eight 
of  these  experiments.  Attempts  to  obtain  sodium  selenite  sufficiently 
pure  to  serve  as  a  means  of  determining  the  atomic  weight  of  selenium 
failed.  Ammonium  selenibromide,  however,  was  readily  prepared  pure 
by  dissolving  ammonium  bromide  (9  parts)  in  water,  adding  selenium 
(4  parts)  and  a  slight  excess  of  bromine  until  a  clear  solution  was 
obtained,  and  heating  on  the  water-bath  until  the  excess  of  bromine 
was  expelled ;  on  slow  evaporation,  crystals  of  ammonium  seleni- 
bromide separated,  which  were  purified  by  repeated  crystallisation. 
Special  care  was  taken  to  purify  the  materials  used  in  preparing  the 
salt.  The  latter  was  analysed  by  precipitating  the  selenium  by  hydroxyl- 
amine  hydrochloride,  according  to  Keller's  method  (Abstr.,  1898,  ii, 
575),  and  the  mean  of  eight  experiments  gave  a  value  79*285  (0  =  16) 
for  the  atomic  weight,  with  a  probable  error  +0*011.  The  general 
mean  of  all  the  author's  experiments  is  79*314. 

Double  Bromides  of  Selenium. — Although  potassium  and  ammonium 
selenibromides  are  easily  obtained  by  adding  potassium  or  ammonium 
bromide  to  an  aqueous  solution  of  selenium  tetrabromide  (Muthmann 
and  Schafer,  Abstr.,  1893,  ii,  318),  the  corresponding  sodium  and 
lithium  salts  do  not  appear  to  exist.  The  selenibromides  of  rubidium^ 
KbgSeBrg,  and  ccesium,  CsgSeBr^,  are  somewhat  less  soluble  than  the 
corresponding  potassium  salt,  although  closely  resembling  it  in 
crystalline  form  ;  they  are  best  prepared  by  adding  a  slight  excess  of 
bromine  to  a  solution  of  the  alkali  bromide  containing  in  suspension 
the  theoretical  amount  of  selenium,  and  evaporating  on  the  water-bath 
until  crystals  separate.  Corresponding  organic  salts  containing  selenium 
can  be  prepared  by  adding  the  hydrobromide  of  a  base,  dissolved  in 
alcohol,  to  an  alcoholic  solution  of  selenium  dioxide  in  concentrated  hydro- 
bromic  acid.  They  are  all  decomposed  by  water,  and  prolonged  digestion 
with  ether  extracts  selenium  tetrabromide.  Methylamine  selenibromidef 
(NH2Me)2,H2SeBrg,  separates  from  alcohol  containing  hydrobromic  acid 
in  well  defined  red  crystals;  ethylamine  5e^em69*07?itc^,(NH2Et)2,H2SeBrg, 
forms  red,  hexagonal  prisms.  The  dimethylcwiine  salt,  (NHMe2)o>H2SeBrg, 
and  the  trimetkylamine  salt,  (NMe3)o,H2SeBrg,  separate  from  alcohol  in 
red  crystals,  whilst  tetrethylammonium  selenibrojnide,  Q^'Et^^oBrQ,  forms 
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flat,  hexagonal  plates.  On  adding  the  hydrobromides  of  aniline  and 
diphenylamine  to  an  aqueous  solution  of  selenium  tetrabromide,  no 
double  salt  is  formed,  but  the  selenium  is  almost  completely  precipitated 
in  the  free  state.  Phenylhydrazine  and  quinoline  act  similarly  ;  pyri- 
dine hydrobromide,  however,  gives  rise  to  the  salt,  (C5H5N)2,H2SeBr(., 
which  crystallises  from  alcohol  in  deep-red  leaflets  or  prisms,  but  is  de- 
composed by  other  solvents.  The  ^??jt;6rw:?Mi«  salt,  (CjiHjjN)2,HoSeBr(., 
which  crystallises  from  alcohol  in  red  plates,  closely  resembles  the 
pyridine  derivative. 

Existe^ice  of  Selenium  Monoxide  (compare  Pierce,  Abstr.,  1898,  ii, 
403). — In  subliming  large  quantities  of  pure  selenious  anhydride,  no 
odour  similar  to  that  attributed  by  Berzelius  to  selenium  monoxide 
was  noticeable.  On  heating  a  mixture  of  equivalent  quantities  of  sele- 
nium and  its  dioxide,  either  in  an  open  vessel,  or  in  a  sealed  tube,  to 
the  boiling  temperature  of  selenium,  no  interaction  took  place,  and  no 
gaseous  product  could  be  detected.  Selenium  monobromide  does  not 
act  on  dry  silver  oxide  below  20°,  but  at  this  temperature  a  violent 
action  takes  place,  selenious  anhydride  alone  being  formed.  From 
these  experiments,  it  is  concluded  that  selenium  monoxide  does  not 
exist  (compare  Chabri^,  Ann.  Chim,  Phys.^  1890,  [vi],  20,  273). 

W.  A.  D. 

Note  by  Abstractor. — N orris  (Abstr.,  1898,  i,  510),  has  already 
described  the  salt,  (NHMe2)2,H.2SeBrg,  prepared  from  dimethylamine, 
and   in  addition  has  obtained  the  salts,  3NHMeo,HBr,SeBr,2SeBr^ ; 
2(]SlHMe2,HBr2),SeBr4 ;  2(NHMe2,HBr2),SeBr,  ;  and 
2(NHxMe2,HBr2),NHMe2,HBr,SeBr,. 
Similar  salts  were  also  obtained  from  trimethylamine. 

Copper  Selenate.  Preparation  of  Selenic  Acid.  By  Rene 
Metznbr  (Compt.  rend.y  1898,  127,  54 — 57). — A  solution  of  selenious 
acid  was  oxidised  by  a  current  of  chlorine,  the  reaction  being  accom- 
panied by  the  development  of  30  Cal.,  and  the  solution  of  selenic 
acid  thus  obtained  was  neutralised  with  pure  cupric  oxide.  On  cooling 
the  liquid,  after  concentration  by  evaporation,  pale  blue  prisms  of 
copper  selenate,  CuSe04  +  5H20,  were  deposited.  Attempts  were 
made  to  substitute  bromine  for  chlorine  in  the  preparation  of  the  salt, 
but  it  was  found  that  the  oxidation  of  the  selenious  acid  was  never  com- 
plete. The  solubility  of  copper  selenate  varies  greatly  with  the 
temperature;  1  litre  of  the  saturated  solution  was  found  to  contain 
257  grams  of  the  salt  at  15°,  346  gi-ams  at  35°  and  435  grams  at  55°. 
At  about  70°,  the  solution  undergoes  decomposition,  with  formation  of 
a  green,  crystalline  deposit  which  is  seen  under  the  microscope  to 
consist  of  small,  monoclinic  prisms.  This  compound  was  first  obtained, 
but  not  analysed,  by  Mitscherlich  ;  the  author's  analyses  show  tha.t  it 
has  the  composition  2CuSeO^CuO-t-5H20.  When  crystallised  from 
a  solution  containing  a  large  excess  of  selenic  acid,  copper  selenate 
forms  microscopic,  transparent,  tabular  crystals  of  the  composition 
ChiSe04  +  2H2O.  The  crystals  lose  water  on  exposure  to  a  dry 
atmosphere,  and  when  dried  at  100°  only  one  molecule  of  water  is 
retained.  The  heat  of  formation  of  copper  selenate  (181 2  Gal.)  was 
deduced  from  the  heat  developed    (1306   Cal.)   on    precipitating  a 
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normal  solution  of  the  salt  with  the  equivalent  amount  of    potash. 
The  heat  of  dissolution  is  -  2'66  Cal. 

Selenic  acid  was  obtained  in  a  very  pure  state  by  the  electrolysis  of 
a  saturated  solution  of  copper  selenate  with  a  current  of  5  amperes  at 
2—3  volts.  N.  L. 

Decomposition  of  Nitric  Acid  by  Heat  at  Moderate  Tempera- 
tures. By  Marcellin  P.  E.  Berthelot  {Compt,  rend.,  1898,  127, 
83 — 88). — Small  quantities  of  pure  nitric  acid  were  introduced  into  tubes 
previously  made  vacuous  and  having  a  volume  about  20  times  that  of 
the  liquid,  and  the  tubes  were  then  kept  in  the  dark  at  the  ordinary 
temperature  for  several  weeks  ;  the  nitric  acid  remained  unaltered. 
When,  however,  similar  tubes  are  heated  at  100°,  also  in  the  dark,  the 
nitric  acid  decomposes  into  nitric  peroxide,  oxygen,  and  water,  and  the 
decomposition  at  first  increases  with  the  time,  but  the  rate  of  increase 
gradually  falls.  The  decomposition  is  always  incomplete  and  is  limited 
chiefly  by  the  water  produced.  Nitric  acid  of  sp.  gr.  1*333  undergoes 
practically  no  change  at  100°  under  similar  conditions. 

The  decomposition  can  scarcely  be  regarded  as  reversible,  since  the 
oxygen  will  combine  very  slowly  with  any  nitrous  acid  that  may  be 
formed  by  the  action  of  the  nitric  peroxide  on  the  water.  The  decom- 
position of  nitric  acid  into  nitric  peroxide,  oxygen,  and  water  at  100° 
would  absorb  about  -  6 '5  Cal.  per  molecule  of  acid.  The  decomposition 
of  nitric  anhydride  absorbs  much  less,  hence  the  instability  of  this 
compound.  On  the  other  hand,  the  heat  of  formation  of  hydrated  nitric 
acid  is  much  higher  than  that  of  the  anhydrous  acid,  hence  the 
greater  stability  of  the  former.  C.  H.  B. 

Action  of  Free  Hydrogen  on  Nitric  Acid.  By  Marcellin  P.  E. 
Berthelot  {Compt.  rend.,  1898, 127,  27 — 29). — Sealed  tubes  containing 
known  quantities  of  hydrogen  and  concentrated  nitric  acid  were 
exposed  to  direct  sunlight  for  two  weeks,  kept  in  the  dark  during  the 
same  period,  and  heated  at  100°  for  1  to  5  hours.  In  every  case, 
the  original  volume  of  hydrogen  employed  was  recovered  on  examining 
the  contents  of  the  tubes,  even  when  the  experimental  conditions  had 
been  such  that  the  nitric  acid  itself  was  decomposed,  with  liberation 
of  oxygen.  This  inactivity  of  hydrogen  towards  nitric  acid  is  in 
striking  contrast  with  its  behaviour  with  concentrated  sulphuric  acid, 
which  is  acted  on  at  the  ordinary  temperature  with  formation  of 
sulphurous  acid. 

The  liberation  of  oxygen  from  pure  nitric  acid  takes  place  at  100° 
and  also,  under  the  infl.uence  of  light,  in  the  cold  ;  it  does  not  take  place 
in  the  dark  at  the  ordinary  temperature.  The  author's  observations 
on  this  point  will  be  published  hereafter.  N.  L. 

Action  of  Dilute  Nitric,  Sulphuric,  Hydrochloric  and  Phos- 
phoric Acids  on  Nitrates  in  the  Presence  of  Ether.  By  Charles 
Tanret  {Bull.  Soc.  Chim.,  1897,  [iii],  17,  497— 503).— It  has  pre- 
viously (Abstr.,  1897,  ii,  255)  been  shown  that  the  presence  of 
nitrates  raises  the  coefficient  partition  of  dilute  nitric  acid  between 
ether  and  water.  This  property  affords  a  basis  for  a  method  of 
extracting  free  nitric  acid  from  solutions  of  nitrates  by  the  aid  of 
ether. 
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The  reaction  between  dilute  sulphuric  acid  and  an  excess  of 
potassium  nitrate  is  represented  as  follows :  H2SO4  +  2KNO3  = 
HNO3  H-  KNO3  +  KHSO4.  If  the  nitric  acid  thus  formed  is  removed 
by  ether,  then  the  acid  sulphate  tends  to  dissociate  under  the  influence 
of  the  water  into  sulphuric  acid  and  the  normal  sulphate.  The 
sulphuric  acid  will  then  act  on  a  further  amount  of  potassium  nitrate 
according  to  the  above  equation,  until  the  whole  of  the  sulphuric  acid 
has  been  converted  into  normal  sulphate,  as  if  the  reaction  had  taken 
place  according  to  the  equation  HgSO^  +  2KNO3  =  KgSO^  +  2HNO3. 
This  has  been  proved  experimentally  by  taking  20  c.c.  of  water 
containing  0'20  gram  of  sulphuric  acid,  dissolving  in  this  6  grams 
of  potassium  nitrate,  and  extracting  with  200  c.c.  of  ether,  the  ex- 
traction being  repeated  six  times. 

Hydrochloric  acid  reacts  in  the  same  manner  as  sulphuric  acid. 
Phosphoric  acid  reacts  according  to  the  equation  H3P04  +  KN03  = 
HNO3  +  KH2PO4. 

Nitric  acid  acting  on  normal  sulphates  gives  acid  sulphates ;  the 
acid  sulphate  does  not  sensibly  dissociate,  yielding  free  sulphuric  acid. 
The  action  between  nitric  acid  and  chlorides  is  not  appreciable. 

J.  J.  S. 

Homogeneity  of  Helium.  By  William  Ramsay  and  Morris  W. 
Travers  (Proc.  Roy.  Soc,  1898,52,  316 — 324). — The  gas  was  separated 
into  six  fractions  by  diffusion  through  a  piece  of  pipe  stem.  Fraction 
No.  1  was  then  pumped  into  the  diffusion  vessel,  one  half  of  it  was 
diffused  and  transferred  to  vessel  No  1  ;  fraction  No.  2  was  then  added, 
and  one-third  of  the  mixture  diffused  and  transferred  to  vessel  No.  1  ; 
fraction  No.  3  was  then  added,  and  one  half  of  the  whole  diffused  and 
transferred  to  vessel  No,  2  ;  fraction  No.  4  added  and  one  half  diffused 
and  transferred  to  vessel  No.  3,  and  so  on.  After  four  such  complete 
fractionations  in  the  case  of  air,  the  extreme  fractions  contained 
17*37  and  22*03  per  cent,  of  oxygen  respectively.  In  the  case  of 
nitrogen,  prepared  from  solutions  of  ammonium  chloride  and  sodium 
nitrite,  with  some  copper  sulphate,  thirty  fractionations  produced  no 
alteration  in  density.  Repeated  fractionations  of  samples  of  helium 
from  samarskite  and  cleveite  resulted  in  the  separation  of  helium 
with  density  1*98  and  refractivity  0*1238  as  the  lightest  fraction,  and 
a  very  little  nearly  pure  argon  as  the  heaviest  fraction.  The  light 
fraction  was  apparently  pure  helium,  as  further  diffusion  did  not  alter 
its  density.  "  It  appears,  therefore,  that  helium  contains  no  unknown 
gas,  nor  is  it  possible  to  separate  it  by  diffusion  into  any  two  kinds 
of  gas  ',  all  that  can  be  said  is  that  most  minerals  which  evolve 
helium  also  evolve  argon  in  small  quantity." 

The  authors  had  hoped  to  find  an  element  with  density  =  10  and 
atomic  weight  =  20  ;  they  still  regard  the  existence  of  such  an  element 
as  probable,  for  it  would  form  with  He  =  4  and  A  =  40  a  triad  lik6 
F=19,  01  =  35*5,  Mn  =  55  and  many  similar  triads  occurring  in  the 
groups  of  the  periodic  table.  C.  F.  B. 

Conversion  of  Potassium  Iodide  and  Bromide  into  Potassium 
Chloride.  By  Friedrich  W.  Kuster  {ZeiL  anorg.  Chem.,  1898, 
18,    77  —  82). — Potassium    iodide    is    easily     and     completely     con- 
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verted  into  potassium  chloride  by  heating  it  in  a  porcelain  crucible 
in  a  current  of  chlorine.  Potassium  bromide,  on  the  other  hand,  cannot 
be  completely  converted  into  chloride  by  means  of  a  current  of  dry 
chorine  unless  it  is  heated  to  such  a  high  temperature  that  potassium 
chloride  begins  to  volatilise.  In  the  presence  of  water,  however, 
the  conversion  into  chloride  is  complete  at  moderate  temperatures. 
The  potassium  bromide  (2*49  grams)  is  treated  in  a  small  Erlenmeyer 
flask  with  1  c.c.  of  water  and  a  drop  of  hydrochloric  acid  and  then  heated 
in  a  brisk  current  of  chlorine.  The  flask  is  placed  on  an  asbestos 
plate  with  another  asbestos  plate  2  c.c.  below  the  first  and  under  this 
a  small  burner.  After  1 — 1|  hours  heating  below  the  boiling  point, 
the  water  is  evaporated  off  and  finally  the  asbestos  plate  on  which  the 
flask  rests  is  heated  to  redness  for  a  short  time,  and  the  operation 
repeated  until  a  constant  weight  is  obtained.  E.  C.  R. 

Specific  Gravity  of  Sodium  Chloride  Solutions.  By  H.  C. 
Hahn  (/.  Amer.  Chem.  Soc,  1898, 20,  621— 630).— This  is  an  elaborate 
investigation  as  to  the  best  way  of  accurately  determining  the  sp.  gr. 
of  sodium  chloride  solutions.  To  be  of  any  real  value,  the  sp.  gr.  at 
15"08°  should  be  exact  to  the  fourth  place  of  decimals.  In  this 
case,  if  aS'  =  the  sp.  gr.,  the  percentage  of  sodium  chloride  will  be 
60,209,585  -  626,853,1aS'  +  1067,352,667aS'2-633,92>S'3+  133,333,333>S'4. 
A  main  factor  in  determining  the  sp.  gr.  is  the  knowledge  of  the 
sp.  gr.  of  the  air  in  the  balance  case,  which  depends  on  the  pressure, 
temperature,  moisture,  and  the  amount  of  carbonic  anhydride.  For 
further  particulars,  the  original  paper  should  be  consulted,  the  results 
being  set  forth  in  a  very  comprehensive  table.  L.  de  K. 

Action  of  Sodium  Metarsenite  on  Metallic  Salts.  By  C. 
Reichard  {Ber.,  1898,  31,  2163—2171). — When  sodium  metarsenite, 
KagAsgO^,  was  added  to  excess  of  a  solution  of  a  metallic  salt,  free 


Composition. 


PbaAsaOg 
ZnjAsgOg 

SngASjOg 


CogAsgOs 
CdjAsaOs 

CU4AS2O7 
Fe4As209 
MngAsaOg 
HggAsaOa 

Sn7As20i7 

AgoASiOg 


Metallic 
salt  used. 


Ni(N08)2 

Pb(N03)2 

ZnSO^ 
SnCla 


Co(N03)2 
CdS04 

CUSO4 

FeS04 

MnS04 

HgCl2 

SnCl4 

AgNOg 


Properties. 


Bright  green,  amorphous  powder. 
Heavy,  white  powder. 
Crystallises  from  ammonia  in  white  needles. 
Yellowish-white  ;   decomposed  by  acids  and  alkalis 
with  separation  of  metallic  arsenic. 

Amethyst-coloured  mass. 
White  substance. 

Green,  amorphous  powder. 

Greenish-white  substance,  turning  rusty  in  the  air. 

White,  turning  pink  to  brown  in  the  air. 

White  mass,   turning  yellow   and  decomposing    in 

daylight. 
Yellowish-white  mass. 
Yellowish   substance,    decomposed   by  caustic    soda 

with  sepai-ation  of  metallic  silver. 
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acid  was  always  liberated,  and  the  precipitate  was  in  4  cases 
(enumerated  first  in  the  table)  an  orthoarsenite,  in  2  (the  next  two)  a 
pyroarsenite,  but  in  no  case  was  it  a  metarsenite.  The  substances 
prepared  are  described  in  the  table  (p.  23).  C.  F.  B. 

Action  of  Hydrogen  on  Silver  Sulphide.  By  H.  P^labon 
(Compt.  rend.,  1898,  126,  1864— 1866).— Hydrogen  acts  on  silver 
sulphide  in  sealed  tubes  above  250°,  the  proportion  of  hydrogen  sulphide 
formed  at  first  increasing  with  the  time  but  eventually  becoming  con- 
stant. Conversely,  in  a  tube  containing  silver  and  hydrogen  sulphide, 
the  quantity  of  the  latter  gradually  diminishes  until  it  reaches  a  limit. 
At  any  given  temperature  above  350°,  the  limit  is  the  same,  whether 
the  initial  system  contained  hydrogen  sulphide  and  silver,  or  silver 
sulphide  and  hydrogen.  The  ratio,  p,  of  the  partial  pressure  of  the 
hydrogen  sulphide  to  the  total  pressure  of  the  mixture  diminishes 
as  the  temperature  rises  and  the  curve  that  represents  it  as  a  function 
of  the  temperature  approaches  the  axis  of  the  abscissae  as  the  tempera- 
ture increases.  Between  360°  and  700°,  the  curve  is  identical  with  a 
straight  line  passing  through  the  points p  =  0'21, « =  360°,  and  p  =  0*16, 
t  =  700°.  Whatever  the  initial  system,  equilibrium  is  reached  more 
quickly  the  higher  the  temperature;  at  360°,  about  160  hours  is 
necessary,  whilst  at  580°  a  few  moments  suffice.  At  a  given 
temperature,  the  limit  value  of  p  is  independent  of  the  physical  con- 
dition of  the  silver  or  silver  sulphide,  and,  moreover,  is  the  same  if  the 
initial  system  consisted  of  silver,  hydrogen,  and  sulphur.  The  silver 
liberated  from  the  silver  sulphide  forms  filiform  masses  only  when  the 
temperature  is  below  580°,  and  the  best  specimens  are  obtained  by 
heating  crystallised  silver  sulphide  and  hydrogen  in  sealed  tubes  at 
440°.  C.  H.  B. 

Heat  of  Formation  of  Lithium  Carbide.  By  Antoine  Guntz 
(Compt.  rend.,  1898,  126,  1866— 1868).— The  action  of  water  on 
lithium  carbide,  CgLig,  develops +  37*10  Cal.,  and  hence  Cg  (diamond) 
+  Li2Sol.  =  C2Li2(sol.)  develops  + 11-3  Cal.,  a  value  which  is  much 
higher  than  the  corresponding  values  for  sodium  or  calcium,  and 
explains  the  formation  of  lithium  carbide  under  such  varied  conditions. 
When  the  carbide  is  prepared  by  the  direct  action  of  lithium  on 
carbon,  the  mixture  must  be  placed  in  an  iron  dish  in  a  hard  glass 
tube  enclosed  in  a  glazed  porcelain  tube,  and  the  tubes  must  be  made 
vacuous,  because  lithium  readily  combines  with  nitrogen.  The 
temperature  must  not  exceed  a  dull  red  heat,  otherwise  the  carbide 
dissociates.  Even  the  diamond  is  attacked  by  lithium  at  this 
temperature.  The  carbide  cannot  be  obtained  by  heating  carbon  with 
lithium  carbonate,  because  the  latter  volatilises  before  it  dissociates. 

When  the  carbide  is  added  to  fused  lithium  chloride,  lithium 
subchloride  and  carbon  are  formed,  but  at  a  high  temperature  the 
subchloride  dissociates  into  the  normal  chloride  and  lithium,  and  the 
latter  attacks  the  carbon,  and  these  changes  go  on  until  a  condition 
of  equilibrium  is  established.  These  observations  explain  why  a 
carbon  cathode  cannot  be  used  for  the  isolation  of  lithium  by 
electrolysis  of  the  fused  chloride.  C.  H.  B. 
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Calcium  Hydride.  By  Henri  Moissan  (Compt.  rend.,  1898,  127, 
29 — 34). — Calcium  hydride  is  obtained  by  heating  crystallised  calcium 
(Abstr.,  1898,  ii,  578),  contained  in  a  nickel  boat,  to  dull  redness  in 
an  atmosphere  of  dry  hydrogen.  Comparison  of  the  weight  of  metal 
employed  with  the  weight  of  hydride  obtained,  and  measurement  of 
the  vohime  of  hydrogen  evolved  on  treating  the  substance  with  water, 
show  that  the  hydride  has  the  composition  CaHg.  Obtained  as  above, 
calcium  hydride  forms  a  white,  fused  mass  of  crystalline  fracture, 
which  is  shown  by  microscopic  examination  to  consist  of  slender, 
transparent  plates;  it  has  a  sp.  gr.  =  1*7.  "When  heated  to  600°  in  a 
vacuum,  no  appreciable  dissociation  occurs ;  nor  is  the  hydride  affected 
by  heating  in  hydrogen  at  the  melting  point  of  glass.  It  is  decom- 
posed by  the  halogens  at  a  dull  red  heat,  with  incandescence.  When 
heated  to  redness  in  air  or  oxygen,  it  burns  brilliantly,  and  suflScient 
heat  is  evolved  to  cause  fusion  and  crystallisation  of  the  calcium 
oxide  formed.  Calcium  hydride  is  decomposed  by  heating  in  sulphur 
or  phosphorus  vapour,  but  no  action  was  observed  with  selenium  at 
the  melting  point  of  glass,  or  with  nitrogen,  silicon,  and  boron.  When 
heated  at  700 — 800°  with  finely-divided  carbon,  calcium  hydride  is 
partially  decomposed,  with  production  of  calcium  carbide.  Metallic 
fluorides,  sodium  chloride,  and  silver  iodide  are  decomposed  when 
heated  with  calcium  hydride,  but  potassium  iodide  is  not  acted  on. 
Chlorates,  perchlorates,  bromates,  or  permanganates,  and  similar 
oxidising  agents,  are  reduced  with  explosive  violence.  Hydrogen 
sulphide,  nitric  oxide,  and  carbonic  anhydride  are  also  decomposed  at 
a  red  heat.  Calcium  hydride  is  readily  decomposed  by  water  and  by 
dilute  acids  ;  concentrated  sulphuric  and  nitric  acids,  however,  have 
but  little  action  in  the  cold.  Benzene,  turpentine,  and  alkyl  chlorides 
and  iodides,  when  free  from  water,  are  without  action  on  calcium 
hydride ;  ethylic  alcohol  slowly  attacks  it.  The  vapour  of  carbon 
tetrachloride  is  decomposed,  with  incandescence,  at  about  400°. 

N.  L. 

Solubility  of  Lime  in  Water  at  Different  Temperatures.  By 
Alexander  Herzfeld  (Bied.  Centr.,  1898,  27,  571  ;  from  Oesterr. 
Zeits.  Zuckerind.,  1897,  1197). — The  amounts  of  water  required  to 
dissolve  1  part  of  CaO  at  different  temperatures  are  as  follows. 

15°    20°    25°    30°    35°    40°     45°       50°       55°       60°       65°      70°       75°      80° 
776   813   848   885   924   962    1004    1044    1108    1158    1244    1330    1410   1482 

N.  H.  J.  M. 

Solubility  of  Lime  in  Aqueous  Solutions  of  Sodium  and 
Potassium  Chloride.  By  Godfrey  L.  Cabot  {J.  Soc.  Chem.  Ind., 
1897,  16,  417 — 419). — Curves  are  given  which  show  that  the  solu- 
bility of  lime  in  solutions  of  either  sodium  or  potassium  chloride  is  a 
maximum  for  all  temperatures  when  the  solution  contains  about 
60  grams  of  the  salt  per  litre ;  it  is  a  minimum  at  any  fixed  tem- 
perature when  the  solution  is  saturated,  the  solubility  then  being 
much  less  than  in  pure  water  of  the  same  temperature.  A  solution 
of  sodium  chloride  dissolves  more  lime  at  all  temperatures  and  con- 
centrations than  a  corresponding  solution  of  potassium  chloride.     In 
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all  cases,  the  maximum  solubility  of  lime  in  the  chloride  solution 
occurs  when  the  temperature  is  lowest ;  with  solutions  of  all  concen- 
trations, the  solubility  decreases  regularly  as  the  temperature  increases. 

W.  A.  D. 

Formation  and  Composition  of  Bleaching  Powder.  By  Hugo 
DiTz  {Chem.  Zeit.,  1898,  22,  7—9). — The  author  regards  the  formation 
of  bleaching  powder  as  taking  place  in  several  stages.  The  first  action 
of  chlorine  on  the  slaked  lime  is  to  give  (CaO,CaCl*OCl  +  2H2O) ; 
further  action  gives  (2CaCl-OCl  +  CaO,CaCl-OCl-|- 4H2O) ;  yet  fur- 
ther action,  (6CaCl-OCl  +  CaO,CaCl-OCl  +  8H20).  In  practice,  the 
reaction  seems  to  stop  here;  theoretically,  it  might  continue  inde- 
finitely, yielding  successive  members  of  the  series  \{^n  -  2)CaCl'0Cl  -1- 
CaO,CaCl'OCl  +  2nH20].  Most  bleaching  powders  consist  of  mixtures 
of  the  first  three  members,  (7i  =  0,  1,  2),  the  formulsa  of  which  are 
given  above ;  but  of  the  numerous  published  analyses  of  bleaching 
powders,  some  are  found  to  correspond  very  well  with  these  three  \ 
three  such  analyses  are  quoted  below. 


n- 

=  0. 

n-:. 

=  1. 

w  = 

:2. 

Found. 

Calc. 

Found. 

Calc. 

Found. 

Calc. 

Total  CaO    

52-12 
31-44 

51-14 
32-42 

44-12 
41-05 

44-01 
41-85 

41-27 
44-5 

41-14 

Available  CI    

45-64 

CaO  from 

CaO,CaCl-OCl... 

27-33 

25-57 

11-80 

11-00 

5-40 

5-14 

It  is  shown  that  these  views  allow  of  a  satisfactory  explanation  of 
the  reactions  of  bleaching  powder  with  carbonic  anhydride,  with  sul- 
phurous anhydride,  and  with  acetic  acid,  and  of  its  behaviour  when 
heated.  It  is  proposed  to  perform  experiments  with  a  view  to  testing 
their  truth  further.  C.  F.  B. 

Decomposition  of  Barium  and  Calcium  Dihydrogen  Phos- 
phates by  "Water  at  100°.  By  Georges  Yiard  {Compt.  rend.y 
1898,  127,  178— 180).— The  monobasic  phosphates  of  the  alkaline 
earths  are  known  to  undergo  partial  decomposition  by  water  at  the 
ordinary  temperature,  with  liberation  of  phosphoric  acid  and  precipita- 
tion of  a  dibasic  phosphate.  The  author  has  studied  the  decompo- 
sition of  monobarium  and  monocalcium  phosphates  by  water  at  100°, 
and  finds  the  reaction  to  be  similar  to  that  which  occurs  in  the  cold, 
the  quantitative  results,  however,  are  different.  As  the  weight  of 
monobasic  phosphate  which  is  heated  with  a  constant  weight  of  water 
increases,  the  ratio  of  the  total  phosphoric  acid  remaining  in  solution 
to  the  combined  phosphoric  acid  also  increases,  at  first  rapidly  and  then 
more  slowly,  until  it  becomes  sensibly  constant.  The  limiting  value 
of  this  ratio  was  found  to  be  2-8  for  the  barium,  and  2*34  for  the 
calcium,  salt;  in  the  cold,  the  values  obtained  by  Joly  were  2*0  and 
1  '5  respectively.  Analysis  shows  that  the  precipitate  consists  only  of 
the  dibasic  phosphate,  unless  a  saturated  solution  has  been  employed, 
in  which  case  the  precipitate  is  contaminated  with  undissolved  mono- 
basic phosphate.  It  is  to  be  observed  that  the  precipitated  dicalcium 
phosphate  is  always  anhydrous  and  insoluble  in  acetic  acid,  whereas, 
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if  the  decomposition  takes  place  in  the  cold,  the  hydrated 
phosphate,  Ca2H2(P04)2  +  ^HoO,  is  formed,  which  is  soluble  in  acetic 
acid. 

The  composition  of  the  precipitate  being  once  determined,  the  ratio 
R,  of  the  total  to  the  combined  phosphoric  acid  may  be  calculated  from 
the  weight  of  the  precipitate.  For,  if  P  is  the  weight  of  monobasic 
phosphate  employed,  M  its  molecular  weight,  p  the  weight  of  dibasic 
phosphate  precipitated,  m  its  molecular  weight,  and  q  the  molecular 
weight  of  phosphoric  anhydride,  then  the  weights  of  the  latter  contained 
in  P  and  2^  are  PqjM  and  ^pg/m  respectively  and 

\M    m)  '  \M      m)  N.  L. 

Anhydrous  Crystalline  Magnesium  Sulphide.  By  A.  Mouklot 
(Com.pt.  rend.,  1898,  127,  180 — 183). — Amorphous  magnesium  sul- 
phide is  best  prepared  by  passing  a  current  of  hydrogen  sulphide  over  a 
mixture  of  sulphur  with  magnesium  filings  contained  in  a  carbon 
boat,  which  is  placed  in  a  porcelain  tube  heated  in  a  reverberatory 
furnace.  The  sulphide  is  thus  obtained  as  a  white,  or  slightly  grey, 
mass,  which  analysis  shows  to  have  the  composition  MgS.  Another 
method  of  preparation  consists  in  passing  hydrogen  sulphide  over 
anhydrous  magnesium  sulphate  or  oxide  heated  to  about  1200° ;  in 
this,  however,  the  action  is  much  slower. 

When  the  amorphous  sulphide  is  heated  for  a  few  minutes  in  the 
electric  furnace,  it  is  converted  into  a  globular  mass  of  crystalline 
fracture,  which  is  shown  by  analysis  to  have  the  same  composition  as 
the  amorphous  sulphide  ;  the  crystalline  sulphide  may  be  also  prepared 
by  heating,  in  the  electric  furnace,  a  mixture  of  magnesium  chloride  with 
stannous  sulphide  in  molecular  proportion.  Attempts  to  prepare  it 
by  the  reduction  of  magnesium  sulphate  with  carbon  gave  unsatisfac- 
tory results. 

The  crystalline  magnesium  sulphide  obtained  by  the  methods 
described  above  consists  of  a  mass  of  cubical  crystals  of  sp.  gr.  =  1*85, 
which  have  no  action  on  polarised  light,  and  exhibit  two  cleavage 
planes  at  right  angles  to  each  other.  It  is  not  acted  on  by  hydrogen 
at  the  highest  temperature  of  a  reverberatory  furnace,  but  is  decom- 
posed, with  incandescence,  by  chlorine  at  about  300°,  with  the 
formation  of  the  chlorides  of  magnesium  and  sulphur;  bromine  and 
iodine  also  decompose  it  at  a  dull  red  heat.  The  crystalline  sulphide 
is  readily  oxidised  when  heated  in  oxygen,  and  also  by  heating  with 
potassium  chlorate,  potassium  nitrate,  lead  peroxide,  and  phosphoric 
anhydride.  It  is  not  reduced  by  heating  at  a  high  temperature  with 
phosphorus,  boron,  silicon,  or  iron  ;  sodium,  however,  decomposes  it. 
It  is  readily  acted  on  by  steam,  with  formation  of  magnesium  oxide 
and  hydrogen  sulphide ;  at  the  ordinary  temperature,  however,  water 
acts  with  great  difficulty  on  the  crystalline  sulphide,  whereas  the 
amorphous  sulphide  is  immediately  decomposed.  Nitric  and  sul- 
phuric acids  and  gaseous  hydrogen  fluoride  and  chloride  act  on  the 
crystalline  sulphide  at  the  ordinary  temperature,  whilst  hydrogen 
bromide  and  iodide  react  at  a  dull  red  heat.  It  is  also  readily 
attacked  by  phosphorus  trichloride  and  by  chromyl  chloride ;  in  the 
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latter  case,  a  greenish  substance  is  produced,  the  nature  of  which  is 
being  investigated  ;  it  contains  both  chromium  and  sulphur. 

N.  L. 

Formation  of  Metallic  Sulphides  by  Mechanical  Influences. 
By  L60N  Franck  {Bull.  Soc.  Chim.,  1897,  [iii],  17,  504—506).— 
Spring  has  shown  that  sulphides  of  magnesium,  zinc,  iron,  copper,  &c., 
may  be  obtained  by  subjecting  intimate  mixtures  of  the  metals  and 
sulphur  to  a  pressure  of  6500  atmospheres  (Abstr.,  1883,  904;  1884, 
959),  and  it  has  long  been  known  that  mercuric  sulphide  may  be 
obtained  by  triturating  the  metal  with  sulphur,  cuprous  sulphide  by 
triturating  the  metal  with  sulphur  under  water,  and  ferrous  sulphide 
in  a  similar  manner  with  hot  water.  The  author  finds  that  when  a 
mixture  of  flowers  of  sulphur  and  of  magnesium  powder  is  rubbed 
between  two  sheets  of  paper,  hydrogen  sulphide  is  evolved.  A 
similar  reaction  occurs  with  aluminium  powder  and  sulphur,  or  even 
when  .sheet  aluminium  is  rubbed  with  flowers  of  sulphur.       J.  J.  S. 

Yttrium  Earths  in  Monazite  Sands.  By  G.  Urbain  {Compt. 
rend.,  1898,  127,  107 — 108). — Further  investigations  have  confirmed 
the  utility  of  the  method  of  fractionating  by  means  of  ethyl-sulphates; 
it  is  especially  valuable  for  resolving  a  complex  mixture  into  groups 
to  which  the  other  methods  of  fractionation  can  be  applied  much 
more  easily  than  to  the  original  substance.  The  constituents  of  crude 
yttria  do  not  separate  with  uniform  distinctness ;  it  is  easy,  for 
example,  to  obtain  erbium  quite  free  from  holmium,  but  very  difficult 
to  eliminate  erbium  from  the  fractions  rich  in  holmium.  By  com- 
bining the  ethyl-sulphate  method  with  some  of  the  older  methods, 
the  author  finds  that  the  crude  yttria  from  monazite  sands  consists 
chiefly  of  yttrium  of  atomic  weight  89,  and  contains  terbium  with 
an  atomic  weight  as  high  as  151*4,  but  no  element  with  the  atomic 
weight  100  or  97.  C.  H.  B. 

Metallic  Phosphates.  By  Robert  M.  Caven  and  Alfred  Hill 
(/.  Soc.  Chem.  Ind.,  1897,  16,  29—30.  Compare  Abstr.,  1898,  ii, 
591). — On  adding  disodium  hydrogen  phosphate  to  an  aqueous  solution 
of  aluminium  sulphate,  no  precipitate  is  formed  at  first,  but  on  boil- 
ing for  an  hour,  the  greater  part  of  the  aluminium  is  precipitated  as 
phosphate.  An  excess  of  ammonium  chloride  partially  precipitates 
aluminium  phosphate  from  a  solution  of  the  latter  in  aqueous  ammonia 
or  caustic  alkalis.  Cold,  dilute  acetic  acid  dissolves  aluminium  phos- 
phate, but,  on  boiling,  the  latter  is  precipitated ;  ammonium  acetate 
does  not  produce  a  precipitate  with  the  cold  solution,  nor  with  a 
solution  of  the  phosphate  in  hydrochloric  acid  to  which  an  excess  of 
acetic  acid  has  been  added;  if,  however,  only  a  small  quantity  of 
acetic  acid  is  present  in  the  latter  case,  ammonium  acetate  gives  rise 
to  a  precipitate  of  aluminium  phosphate.  On  adding  dilute  acetic 
acid  and  ammonium  acetate  to  a  nearly  saturated  solution  of  alumi- 
nium phosphate  in  aqueous  aluminium  sulphate,  a  precipitate  is 
produced,  although  none  is  formed  when  only  a  small  amount  of  the 
phosphate  is  present ;  in  the  latter  case,  the  addition  of  a  little  disodium 
hydrogen  phosphate  brings  about  precipitation. 

Chromium  phosphate  is  gradually  precipitated  on  boiling  a  solution 


INOKGANIC   CHEMISTRY.  29 

containing  disodium  hydrogen  phosphate  and  chromium  sulphate ;  it  is 
not  as  easily  soluble  in  aqueous  ammonia  as  aluminium  sulphate,  but 
resembles  the  latter  in  being  precipitated  by  ammonium  chloride  from 
its  solution  in  caustic  potash.  Chromium  phosphate  is  readily  soluble 
in  acetic  acid,  but  is  precipitated  from  neutral  solutions  by  ammonium 
acetate  ;  like  ferric  phosphate,  it  undergoes  hydrolysis  when  washed 
with  water. 

Traces  of  chromium  and  aluminium  may  be  detected  in  presence  of 
large  quantities  of  ferric  phosphate  by  fusing  the  mixed  phosphates 
with  potassium  hydroxide  on  platinum  foil ;  on  adding  ammonium 
chloride  to  the  aqueous  extract,  aluminium  is  precipitated  as  mixed 
phosphate  and  hydroxide,  and,  on  filtering,  a  yellow  solution  is  ob- 
tained if  chromium  is  present,  becoming  green  when  sulphurous 
acid  is  added. 

Cupric  phosphate  is  somewhat  soluble  in  aqueous  cupric  chloride 
and  cupric  sulphate,  and  undergoes  hydrolysis  when  washed  with 
water  ;  on  boiling  with  water,  it  is  converted  into  a  basic  phosphate, 
Cu3(P04)2,CuO,H20,  as  stated  by  Steinscheider  (Abstr.,  1891,  1423), 
whilst  aqueous  potash  completely  hydrolyses  it  to  cupric  oxide. 

Bismuth  phosphate  is  somewhat  soluble  in  aqueous  bismuth  chloride, 
but  is  not  hydrolysed  by  boiling  water,  although  completely  converted 
into  oxide  when  boiled  with  caustic  alkalis. 

Lead  phosphate  is  insoluble  in  aqueous  lead  nitrate,  and  is  not 
changed  when  boiled  ^ith  water ;  it  easily  dissolves  in  boiling  caustic 
potash,  but  less  readily  in  aqueous  ammonia.  W.  A.  D. 

Influence  of  Silicon  on  the  Heat  of  Solution  of  Coke  Cast 
Irons.  By  Edward  D.  Campbell  and  William  E.  Hartman  [J.  Amer. 
Chem.  Soc.  1898,  20,  690— 695).— The  object  of  this  research  was  to 
determine  if  any  thermochemical  evidence  could  be  obtained  of  a 
change  in  the  condition  in  which  silicon  exists  in  cast  iron,  this  change 
being  due  to  differences  of  the  temperature  at  which  the  iron  is  made. 
The  solvent  was  a  solution  of  ammonium  copper  chloride  in  the 
molecular  ratio  (NH4Cl)2CuCl2 :  SOHgO,  but  with  the  addition  of 
0*84  per  cent,  of  free  hydrochloric  acid.  When  either  from  a  suffi- 
ciently high  temperature  of  the  blast  furnace  at  the  time  the  iron  is 
made,  or  from  the  presence  of  a  moderate  amount  of  silicon,  probably 
about  one  and  four-tenths  per  cent.,  the  carbon  is  nearly  all  in  the 
graphitic  or  "graphitic  temper  "  form;  then  the  heat  evolved  by  the  oxid- 
ation of  the  silicon,  is  proportional  to  the  amount  of  silicon  present. 
When  from  a  low  temperature  in  the  furnace  accompanied  by  low 
silicon,  the  carbon  is  largely  in  the  combined  form,  then  the  heat  rendered 
sensible  is  very  much  diminished  owing  to  the  large  amount  of  heat 
necessary  to  decompose  the  compounds  of  iron  and  carbon,  or  possibly 
compounds  of  iron,  silicon,  and  carbon,  or  of  carbon  and  silicon.  As  the 
oxidation  of  one  gram  of  silicon  alone  develops  3824  Cal.,  and  the  results 
obtained  by  dissolving  cast  irons  give  a  maximum  of  3303  Cal.,  it  is 
evident  that  the  compound  of  silicon  with  iron  must  have  a  very  con- 
siderable heat  of  formation.  When  the  percentage  of  silicon  is  nearly 
sufficient  to  correspond  with  the  empirical  formula  SiFcg,  the  compound 
is  insoluble  in  ammonium  copper  chloride.  H.  C. 
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Constitution  and  Genesis  of  Iron  Sulphates.  By  Rudolf 
ScHARizER  {Zeit.  Kryst.  Min.,  1898,  30,  209—231).— In  an  investiga- 
tion dealing  with  the  genesis  of  native  iron  sulphates,  the  author  has 
made  experiments  requiring  several  years  for  their  completion.  In 
this  first  paper  are  given  the  results  of  experiments  on  the  loss  of 
water,  and  oxidation  of  ferrous  sulphate. 

Over  sulphuric  acid,  ferrous  sulphate  (FeSO^  +  THgO)  readily  loses 
three  molecules  of  water,  SH^O  more  are  given  off,  with  partial  oxida- 
tion of  the  ferrous  sulphate,"at  60—80°,  JHp  is  lost  at  100—300°, 
whilst  the  remainder  is  only  given  off  on  ignition.  When  exposed 
to  air,  it  effloresces  after  a  long  period j  of  time  to  the  end  product 
FeSO^  +  H2O.  The  products  of  oxidation  of  a  ferrous  sulphate  solution 
depend  on  the  lapse  of  time  and  on  the  degree  of  dilution  of  the 
solution;  ferric  sulphate  is  also  formed  [10FeSO4-H5O  =  Fe4SO9-H 
3Fe2(S04)3],  and  this  by  its  decomposition  [3Fe2(S04)3 -h  8H26  = 
FogSOjg  +  8H2SO4]  introduces  further  complications.  One  gram  of 
ferrous  sulphate  in  50  c.c.  of  water  gives  a  permanent  ferric  sulphate 
solution ;  in  more  concentrated  solutions,  soluble  basic  salts  are  formed, 
whilst  in  more  dilute  solutions  there  is  free  sulphuric  acid. 

L.  J.  S. 

Decomposition  of  Water  by  Chromous  Salts,  and  their  Use 
for  the  Absorption  of  Oxygen.  By  Marcellin  P.  E.  Berthelot 
(Compt.  rend.f  1898,  127,  24 — 27). — Since  the  oxidation  of  chromous 
chloride,  with  production  of  the  oxychloride,  CrgCl^O,  is  accompanied 
by  the  evolution  of  a  larger  amount  of  heat  (100*4  Cal.)  than  is  pro- 
duced in  the  formation  of  water  from  its  elements,  there  should  be  a 
tendency  to  the  decomposition  of  water  by  chromous  chloride.  The 
latter  reaction  does  not  take  place  at  the  ordinary  temperature  in  the 
case  of  pure  solutions  of  chromous  salts  containing  no  free  acid; 
above  250°,  however,  or  at  the  ordinary  temperature  in  presence  of 
traces  of  free  hydrochloric  acid,  decomposition  slowly  occurs,  and 
hydrogen  is  evolved.  An  explanation  of  the  influence  of  the  hydro- 
chloric acid  in  this  reaction  is  suggested  by  a  consideration  of  the 
properties  of  the  green  and  violet  modifications  of  chromic  chloride, 
which  are  formed  from  chromous  chloride  with  the  evolution  of  94*6 
Cal.  and  113*4  Cal.  respectively.  The  oxychloride  formed  by  the 
oxidation  of  the  chromous  chloride  is  not  converted  by  the  hydro- 
chloric acid  into  the  green  chromic  chloride,  since  this  reaction  would 
involve  the  absorption  of  5*8  Cal. ;  under  the  influence  of  time,  how- 
ever, the  formation  of  the  Violet  modification  is  rendered  possible, 
with  the  evolution  of  13  Cal.,  and  it  is  the  supplementary  energy  of 
this  reaction  which  determines  the  slow  decomposition  of  the  water. 

It  follows  from  the  foregoing  observations  that  an  acid  solution  of 
chromous  chloride  should  not  be  employed  as  an  absorbent  of  oxygen 
in  the  exact  analysis  of  gaseous  mixtures,  or  in  the  purification  of  any 
gas  but  hydrogen.  N.  L. 

Peroxides.  By  Petr.  G.  Melikoff  and  L.  Pissarjewsky  {Zeit. 
anorg.  Chem.,  1898,  18,  59 — 65). — The  authors  discuss  the  results 
which  they  have  obtained  in  their  researches  on  the  peroxides 
(Abstr.,  1898,  ii,  161,  165,  219,  292,  332,  337,  and  374).      They  have 
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shown  that  the  acid  peroxides  are  capable  of  forming  salts  with  alkali 
peroxides.  The  soluble  salts,  for  example,  the  sodium  and  lithium 
salts  of  peruranic  acid,  when  treated  with  aluminium  hydroxide,  are 
converted  into  the  free  acid  and  hydrogen  peroxide ;  the  insoluble 
salts,  for  example,  the  barium  salt  of  peruranic  acid,  when  treated 
with  carbonic  anhydride,  behave  like  barium  peroxide,  and  barium 
carbonate,  hydrogen  peroxide,  and  peruranic  acid  are  formed. 

Acid  peroxides  of  the  type  RO^  have  been  obtained  from  elements 
belonging  to  six  groups.  The  stability  of  the  salts  which  they  form 
with  alkali  peroxides  decreases  with  the  atomic  weight  of  the  element 
which  forms  the  acid  peroxide.  Those  peroxides  which  are  strong 
acids  do  not  form  salts  with  metallic  peroxides,  but  decompose  the 
latter,  with  formation  of  hydrogen  peroxide. 

The  authors  assign  to  the  peroxy-acids  and  metallic  peroxides  a 
constitution  of  the  type  of  hydrogen  peroxide,  HO-OH,  since  they 
show  a  similar  behaviour  towards  many  reagents.  When  treated 
with  dilute  sulphuric  acid,  they  yield  hydrogen  peroxide;  with  con- 
centrated sulphuric  acid,  many  of  them  yield  ozone.  The  peroxy- 
acids  are  decomposed  by  water  in  a  similar  manner  to  the  metallic 
peroxides ;  thus,  sodium  perborate  is  partially  [decomposed  into 
sodium  metaborate  and  hydrogen  peroxide;  they  also  behave  in  a 
manner  similar  to  the  metallic  peroxides  when  treated  with  manganese 
peroxide,  whereby  oxygen  is  rapidly  evolved  in  the  case  of  soluble 
salts,  and  slowly  in  that  of  insoluble  salts.  The  peroxy-acids  very 
easily  oxidise  alkalis,  converting  them  into  peroxides,  for  example,  in 
the  case  of  peruranic  acid  according  to  the  equation 

3UO4  +  4K0H  =  2UO3  +  (K202)2UO,  +  2H2O.  E.  C.  R. 

Permolybdates.  By  Petr.  G.  Melikoff  and  L.  Pissabjewsky 
{Ber.,  1898,  31,  2448— 2451).— The  failure  of  Muthmann  and  Nagel 
(Abstr.,  1898,  ii^  593)  to  obtain  potassium  peroxide  permolybdate 
having  the  properties  described  by  the  authors  can  only  be  due  to 
their  failure  to  reproduce  the  necessary  experimental  conditions,  and 
for  this  reason  the  authors  repeat  their  description  of  the  method 
employed  by  them. 

To  a  solution  of  potassium  permolybdate  prepared  by  Pechard's 
method  (Abstr.,  1891,  988)  are  added  aqueous  solutions  of  potash  and 
hydrogen  peroxide  (3  per  cent.)  in  amounts  corresponding  with  the 
scheme  KM0O4  -f-  3K0H  4-  4H2O2 ;  the  liquid,  which  has  now  become 
dark  red,  is  mixed  with  alcohol  cooled  to  -10°  to  —12°,  insufficient 
in  amount  to  precipitate  potassium  peroxide.  The  flocculent, 
red  precipitate  thus  produced  is  separated  by  means  of  a  filter 
cooled  by  ice  and  salt,  washed  with  alcohol  and  ether  successively,  and 
finally  dried  on  a  cooled  tile.  The  salt  thus  obtained  is  ready  for 
analysis,  and  always  possesses  the  same  properties ;  it  evolves  oxygen 
when  dissolved  in  water  at  the  ordinary  temperature,  changing  colour 
simultaneously,  and  it  is  exploded  by  friction,  or  by  the  heat 
spontaneously  developed  on  exposure  to  air ;  it  is  not  hygroscopic  as 
was  the  substance  obtained  by  Muthmann  and  Nagel,  and  it  is 
probable  that  these  experimenters  were  dealing  with  an  impure  specimen 
containing  potassium  peroxide. 
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The  suggestion  made  by  Muthmann  and  Nagel,  that  the  foregoing 
substance  contained  some  hydrogen  peroxide,  is  untenable,  as  its  pro- 
perties are  not  sensibly  different  if  excess  of  hydrogen  peroxide  be 
employed  in  its  preparation,  and  when  it  is  reprecipitated  from  a  solution 
in  alkaline  hydrogen  peroxide  its  properties  remain  unaltered.  It  is, 
therefore,  a  chemical  individual. 

The  authors  are  unable  to  accept  the  view  that  the  molybdates  can 
combine  with  a  molecular  proportion  of  oxygen  at  low  temperatures, 
and  believe  that  there  is  much  evidence  to  show  that  the  *'  per-"  acids 
form  salt-like  compounds  with  the  metallic  peroxides.  A.  L. 

Action  of  Hydrogen  on  Potassium  Paratungstate.  By  L.  A. 
Hallopeau  {Gompt.  rend.,  1898,  127,  57 — 58). — When  potassium 
paratungstate  is  heated  to  dull  redness  in  a  current  of  hydrogen,  a 
mixture  of  tungsten  dioxide  with  the  blue  oxide  of  tungsten  is  ob- 
tained. At  higher  temperatures,  a  compound  of  the  composition 
KgOjWOg-l-WOgjWOg  is  also  produced,  which  crystallises  in  small, 
reddish-violet  prisms  having  a  coppery  lustre.  This  substance,  which 
appears  to  be  identical  with  the  compounds  obtained  by  Laurent  and  by 
Wohler,  may  be  purified  by  prolonged  washing  with  boiling  water, 
concentrated  hydrochloric  acid,  and  potassium  carbonate  solution.  At 
a  bright  red  heat,  it  undergoes  further  reduction  by  hydrogen,  with 
formation  of  metallic  tungsten.  N.  L. 

Production  of  Tungsten  Blue  by  the  Reduction  of  Tungsten 
in  Porcelain  Furnaces.  By  Albert  Granger  {Compt.  rend.,  1898, 
127,  106 — 107). — When  a  mixture  of  barium  and  sodium  tetra- 
tungstates,  M'20,W03,  is  used  as  a  glaze  on  porcelain  and  is  heated  in  a 
reducing  flame  at  about  1250°,  it  yields  a  blue  colour  varying  from 
pale  blue  to  indigo.  The  tint  depends  on  the  proportion  of  the  two 
salts  and  the  quantity  of  the  glaze  used,  and  can  also  be  modified  by 
adding  borax  or  phosphates.  The  blue  colour  is  most  probably  due  to 
the  formation  of  the  oxide  WoOg  in  the  conditions  specified. 

C.  H.  B. 

Lead-antimony,  Tin-antimony,  Tin-arsenic,  and  Tin-phos- 
phorus Alloys.  By  John  E.  Stead  {J.  Soc.  Chem.,  Ind.,  1897,  16, 
200 — 208  and  309). — When  alloys  of  lead  and  antimony  containing 
from  1 — 12-66  per  cent,  of  the  latter,  are  melted  and  allowed  to 
solidify,  a  perfectly  homogeneous  product  is  obtained.  On  increasing 
the  proportion  of  antimony,  however,  crystals  of  the  latter  separate 
in  a  nearly  pure  state,  and  rising  to  the  surface  of  the  cooled  product 
form  a  layer  of  a  much  lighter  colour  than  the  subjacent  portion. 
The  latter  has  a  composition  corresponding  with  the  formula  Pb^Sb, 
and  appears  to  be  the  eutectic  alloy  of  the  two  metals  ;  it  has  a 
sp.  gr.  =  10*48,  melts  at  about  247°,  and  solidifies  in  ill-defined 
hexagonal  plates.  Although  all  lead-antimony  alloys,  except  the 
eutectic,  have  two  critical  points,  one  of  these  always  corresponds  with 
the  fusing  temperature  of  the  compound  Pb^Sb. 

When  alloys  of  tin  and  antimony  are  melted  and  cooled,  as  long  as 
the  amount  of  the  latter  does  not  exceed  7*5  per  cent.,  perfectly 
homogeneous  products  are  obtained.     On   increasing  the  amount  of 
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antimony,  well-defined  crystals  separate,  which  consist  of  a  combination 
of  cubic  and  octahedral  forms.  They  were  isolated  from  the  matrix 
by  dissolving  the  latter  completely  in  dilute  nitric  acid  (sp.  gr.  =  1  '04) ; 
thus  obtained,  they  appear  to  consist  of  tin  antimonide,  SnSb,  and  have 
a  sp.  gr.  =  6-96  (calc.  7*00).  It  appears  that  tin  antimonide  only  crys- 
tallises from  alloys  containing  an  excess  of  tin;  the  crystals  are 
formed  best  when  75  per  cent,  of  the  latter  is  present.  On  melting 
tin  antimonide  and  allowing  the  mass  to  cool,  cubic  crystals  are  no 
longer  formed  in  the  solidifying  mass  ;  it  appears  that,  like  iron 
carbide,  Fe^C,  tin  antimonide  is  decomposed  by  fusion. 

On  melting  alloys  of  tin  and  phosphorus  containing  from  0*04 — 5 
per  cent,  of  the  latter,  brilliant,  white,  crystalline  plates  of  tin  phos- 
phidSf  SngPg,  separate  on  cooling ;  this  was  isolated  by  the  same 
process  as  was  used  for  preparing  tin  antimonide.  It  is  decomposed 
when  heated  in  a  stream  of  hydrogen,  phosphine  being  formed,  whilst 
spontaneously  inflammable  hydrogen  phosphide  is  evolved  when  any 
of  the  tin-phosphorus  alloys  are  acted  on  by  concentrated  hydrochloric 
acid. 

A  crystalline  tin  arsenide  was  isolated  by  the  author  from  alloys  of 
arsenic  and  tin ;  it  separates  from  the  still  molten  tin  at  a  temperature 
of  530°,  and  apparently  has  the  composition  SugAsg.  W.  A.  D. 

Oxidation  of  Aluminium  in  Contact  with  Mercury.  By  H.  F. 
Hunt  and  L.  J.  Steele  {J.  Soc.  Chem.  Ind.,  1896,  15,  849—850).— 
When  aluminium  is  allowed  to  stand  on  mercury  covered  with  a  thick 
film  of  oxide,  although  apparently  no  amalgamation  takes  place,  the 
aluminium  is  rapidly  converted  into  its  hydroxide.  The  action  is  not 
so  rapid  when  the  metal  is  kept  beneath  dirty  mercury,  and  is  very 
slight  when  aluminium  is  floated  on  freshly  distilled  mercury.  The 
hydroxide  is  formed  most  rapidly  on  aluminium  which  has  had  its 
surface  amalgamated  by  the  ordinary  methods.  W.  A.  D. 

A  Chloriodide  of  Tin.  By  C.  Lenormand  {J.  Pharm.,  1898,  [vi],  8, 
249 — 253). — Although  iodine  does  not  act  on  anhydrous  stannous 
chloride  at  the  ordinary  temperature,  it  combines  with  it,  when 
heated  at  100°  for  several  hours,  forming  tin  chloriodide,  SnClglg- 
This  is  a  mobile,  red  liquid,  which  fumes  in  the  air,  and  has  a 
sp.  gr.  =  3*287  at  15°;  it  is  decomposed  by  water,  and  when  poured 
into  ether  or  ethylic,  propylic,  butylic,  or  amylic  alcohol,  gives  rise  to 
a  crystalline  compound.  When  tin  chloriodide  (100  grams)  is  heated, 
it  begins  to  distil  at  191°,  but  the  temperature  gradually  rises  to  297° ; 
the  residue  (55*44  grams)  in  the  flask  at  this  temperature  consists  of 
nearly  pure  stannic  iodide,  Snl^.  If  the  distillate  obtained  be 
redistilled,  a  further  quantity  of  stannic  iodide  is  left,  and  still 
more  can  be  isolated  by  repeating  the  process.  Ultimately,  67*78  per 
cent,  of  stannic  iodide  and  26*82  per  cent,  of  stannic  chloride  were 
obtained ;  the  total  result  of  the  decomposition  can  therefore  be 
expressed  by  the  equation  2SnCl2l2  =  SnCl^  +  Snl^.  W.  A.  D. 

Double  Sulphates  of  Antimony  and  the  Alkali  Metals.  By 
August  Gutmann  {Arch.  Pharm.,  1898,  236,  ^11— ^1^).~ Antimony 
potassium  sulphate,  KSb(S04)2,  prepared  by  dissolving  antimonious  oxide 

VOL.  Lxxvi.  ii  3 


34  ABSTRACTS  OF  CHEMICAL  PAPERS, 

in  a  boiling  solution  of  potassium  sulphate  in  concentrated  hydro- 
chloric acid,  crystallises  in  small,  six-sided,  nacreous  leaflets.  The 
corresponding  sodium  salt  forms  small,  scaly  crystals,  and  the 
ammonium  salt  large,  glistening  leaflets.  A.  W.  C. 

Action  of  Heat  on  the  Double  Rhodium- Alkali  Nitrites.  By 
Alexandre  JoLYand  Emile  Leidi^  {Compt.  rend.,  1898,  27, 103 — 106). 
— The  double  nitrites  of  rhodium  with  potassium,  sodium,  and 
barium  begin  to  decompose  at  about  360°,  but  the  products  at  this 
temperature  are  complex  and  indefinite.  If,  however,  the  salts  are 
heated  in  a  vacuum  between  440°  and  incipient  redness  until 
evolution  of  gas  ceases,  and  the  products  are  then  treated  with  water, 
definite,  insoluble,  crystalline  compounds  are  obtained.  The  potassium 
salt  yields  the  compound  K20,6E.h02,  the  sodium  salt  the  compound 
Na20,8RhOo,  and  the  barium  salt  the  compound  BaO,12E,h02.  These 
compounds  are  to  be  regarded  as  the  salts  of  hexarhodous  acid,  octa- 
rhodous  acid  and  dodecarhodous  acid  respectively,  and  the  acids  are 
products  of  the  condensation  of  rhodous  acid,  H20,Rh0.2.  The 
existence  of  these  compounds  affords  definite  evidence  of  the  existence 
of  an  oxide,  Rh02,  with  an  acidic  function  ;  they  are  analogous  to  the 
chromites,  cobaltites  and  manganites  obtained  by  G.  Rousseau,  and 
their  formation  seems  to  show  that  the  production  of  salts  of 
peroxides  by  the  action  of  heat  on  double  nitrites  is  a  property 
common  to  many  of  the  metals  of  the  platinum  group.         C.  H.  B. 
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Oedarite,  an  Amber-like  Resin  from  Canada.  By  Richard 
Klebs  {Jahrh.  f.  Min.,  1898,  ii,  212  ;  from  Jahrh.  k.  preuss.  geol. 
Landesanst.,  for  1896,  1 — 32). — This  resin,  to  which  the  new  name 
cedarite  is  given,  has  been  known  since  1890  at  Cedar  Lake,  near  the 
mouth  of  the  North  Saskatchewan  River,  and  in  many  other  parts  of 
Western  Canada.  It  occurs  as  isolated  grains  in  wood-bearing,  alluvial 
beds,  and  appears  to  have  been  originally  derived  from  strata  of 
Cretaceous  or  Tertiary  age.  The  grains,  having  sometimes  the  form 
of  drops,  are  rarely  as  large  as  a  pea,  and  never  exceed  a  walnut  in  size. 
The  resin  is  clear  yellow,  but  sometimes  brown  and  cloudy.  The  sp.  gr. 
is  that  of  amber,  but  the  hardness  rather  less.     Analysis  gave 


c. 

H. 

S. 

0. 

Ash. 

Total. 

8-15 

9-89 

0-31 

11*20 

0-45 

100-00 

It  is  only  partially  soluble  in  alcohol,  ether,  acetone,  &c.  Melting 
point  340° ;  at  390°  it  decomposes  and  leaves  a  residue  of  86*8  per 
cent,  of  colophony.  Succinic  acid  is  absent.  It  is  of  much  less 
commercial  use  than  Baltic  amber.  Other  fossil  resins  are  compared 
with  the  one  here  described.  [This  mineral' (formerly  called  chemawinite) 
has  already  been  described,  Abstr.,  1892,  573].  L.  J.  S. 
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Uintahite  (Gilsonite)  Deposits  of  Utah.  By  George  H.  Eldridge 
(Jahrb.  f.  Min.,  1898,  ii.  Ref.  211  ;  from  ITtli  Ann.  Rept,  U.S.  Geol. 
Survey,  1896,  part  i,  909 — 949). — -Uintahite  or  gilsonite  is  an  asphalt, 
occurring  abundantly  in  the  Uintah  mountains  of  Utah.  It  differs  from 
albertite  and  grahamite  in  the  brown  or  reddish-brown  streak,  hardness 
of  2— 2 J,  and  sp,  gr.  of  1-065— 1 '070.  It  fills  fissures,  1  in.  to  18  ft. 
across,  in  the  Tertiary  beds,  and  has  apparently  been  forced  up  from 
below.  Analysis  by  W.  C.  Day  {J.  Franklin  Inst.,  1895,  140, 
No.  837)  gave, 

Solid 

C.  H.  S.  0  +  N.         Ash.  Total.        Volatile.  residue. 

88-30       9-96       1-32       [0-32]       0-10       100-00       54-46  43-43 

Day  considers  it  to  be  a  mixture  of  hydrocarbons  of  the  paraffin, 
and  perhaps  also  of  the  naphthalene,  series.  L.  J.  S. 

Occurrence  of  Hydrogen  Sulphide  in  the  Natural  Gas  of 
Point  Abino,  Canada ;  Estimation  of  Sulphur  in  Gas  Mix- 
tures. By  Francis  C.  Phillips  {J.  Amer.  Chem.  Soc,  1898,  20, 
696 — 705). — The  gas  escaping  from  the  well  at  Point  Abino  is  strongly 
contaminated  with  hydrogen  sulphide,  which  may  be  proved  by  passing 
it  through  solutions  of  lead  acetate  or  ammoniacal  cadmium  chloride. 
The  gas,  after  being  passed  through  lead  acetate,  gives  no  precipitate  or 
marked  odour  when  again  passed  through  mercuric  chloride,  showing 
the  absence  of  volatile  sulphur  compounds ;  palladium  chloride  also 
remains  unaffected. 

In  order  to  estimate  the  quantity  of  hydrogen  sulphide,  the  lead 
sulphide  obtained  from  a  definite  volume  of  the  gas  was  oxidised  by 
means  of  hydrochloric  acid  and  potassium  chlorate,  and  the  sulphuric 
acid  formed  estimated  as  barium  sulphide.  A  more  convenient  way, 
although  requiring  a  complicated  apparatus,  was  found  to  be  to  pass 
a  current  of  carbonic  oxide  through  a  definite  volume  of  the  gas,  and 
then  to  burn  the  mixed  gas  in  oxygen,  the  products  of  combustion 
being  collected  in  an  absorption  apparatus  containing  sodium  car- 
bonate and  some  bromine.  All  the  sulphur  was  thus  obtained  as 
sulphuric  acid,  which  was  then  estimated  in  the  usual  way,  as  barium 
sulphate.  L.  de  K. 

Composition  of  Retzian.  By  Hjalmar  Sjogren  (Jahrb.  f.  Min., 
1898,  ii,  Ref.  209;  ixom  Geol.  For.  Fw-h.,  1897,  19,  106— 112).— In 
the  analysis  of  the  new  mineral  retzian,  a  hydrated  arsenate  of 
manganese,  calcium,  &c.,  a  constituent  amounting  to  10'3  per  cent. 
(0-0082  gram)  was  previously  not  identified  (Abstr.,  1896,  ii,  35). 
This  is  now  stated  to  be  rare  earths,  most  probably  yttrium  oxides 
with  a  molecular  weight  of  about  250.  The  manganese  and  calcium, 
as  given  in  the  analysis,  may  also  have  contained  rare  earths.  A 
formula  cannot  yet  be  given.  The  orthorhombic  crystals  have  the 
parameters,  a:b:c.=  0-4414  : 1  :  0*7270.  L.  J.  S. 

Fergusonite,  an  Endothermic  Mineral.  By  William  Ramsay 
and  Morris  W.  Travers  (Proc.  Roy.  Soc,  1898,  62,  325—329).— 
The  mineral  examined  gave,  on  analysis  (by  Miss  Aston), 

3—2 
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(Nb,Ta)20g.  (Y,Er,  ^cOaOg.  (Ce,  &c.)02.  VO,.  UO3.    TiOj.  SiOg.  FeA-  PbO.  CuO.     Total. 
40-95  31-09  13-87      3-36  3-81   4-56  1-42    1-55    016  0-12  100-89 

When  heated  to  500 — 600°,  the  mineral  suddenly  becomes  incan- 
descent, and  liberates,  per  gram  of  mineral,  He,  1-080  c.c. ;  Hg,  0-078 ; 
CO2,  0-245;  Ng,  0*027;  on  further  heating  with  potassium  hydrogen 
sulphate,  it  yields,  in  addition  to  COo,  He,  0-733;  Ng,  0*088;  Og, 
0  394  c.c.  per  gram  of  mineral.  The  total  percentage  of  helium  is 
0*0326.  The  density  is  5*619  before,  5*375  after,  heating  to  incan- 
descence; the  mean  specific  heat  of  the  mineral  between  0°  and  17*3° 
is  0*1069.  To  determine  the  heat  of  decomposition,  the  mineral  was 
heated  in  a  platinum  crucible  (contained  in  a  calorimeter)  by  burning 
under  the  crucible,  in  oxygen,  a  known  weight  of  hydrogen,  and  noting 
the  additional  rise  of  temperature  above  that  obtained  when  hydrogen 
was  burned  under  the  empty  crucible.  The  heat  of  decomposition  is 
-1-809  calories  per  gram  of  mineral,  and  is  probably  caused  by  the 
decomposition  of  an  endothermic  compound  of  helium  with  some  con- 
stituent of  the  mineral.  C.  F.  B. 

Thaumasite  from  Skottvang,  Sweden.  By  Helge  Backstrom 
{Jahrh.f.  Min.,  1898,  ii,  Ref.  196;  from  Geol.  For.  Fork.,  1897,  19, 
307 — 310). — Thaumasite  has  recently  been  found  at  a  new  Swedish 
locality,  namely,  in  the  mines  of  Skottv§,ng,  parish  of  G§,singe, 
Nykbping.  It  occurs  as  an  aggregate  of  prismatic  crystals  between, 
and  later  than,  crystal  aggregates  of  apophyllite.  The  hexagonal 
prisms,  are  without  distinct  terminal  faces,  which  are  optically  uniaxial 
and  negative;  a>=  1*505,  €  =  1-468.  Sp.  gr.  1*871 — 1-875.  Analysis 
gave, 

H2O.  CO2.  SiOj.  SO3.  CaO.  Total. 

43-28         7-01  9*68         12-88        27*16  100-01 

This  agrees  closely  with  the  usual  formula, 

CaSi03,CaC03,CaS04,15H20.  L.  J.  S. 

Diopside  (Salite)  as  a  Weathering  Product  in  Palseopicrite  • 
from  Medenbach  (Nassau).  By  Beinhard  Brauns  {Jahrb.  f.  Min.j 
1898,  ii,  79 — 88). — With  a  little  serpentine  and  calcite,  salite  fills 
crevices  in  a  palseopicrite  at  Medenbach,  near  Herborn ;  it  is  compact 
to  fibrous,  and  light  grey  to  yellowish-grey.  The  optical  characters 
are  those  of  diopside,  with  the  extinction  angle  c-c  =  40°.  Sp.  gr. 
=  3*31.  The  following  analysis  by  Noack  gives  the  formula 
Ca(Mg,Fe)Si206. 

SiOg.         FeO.       MnO.        AlgOg.       CaO.        MgO.  Total. 

55-56       3-65      trace         —        24-51     15-58        99*30 

The  palseopicrite  is  composed  of  olivine  (mostly  altered  to  ser- 
pentine), augite  and  plagioclase,  with  ilmenite  and  magnetite.  Tn 
the  serpentine  are  small,  radiated  groups  of  spear-shaped  crystals  of 
salite,  which  has  been  derived  from  the  olivine.  L.  J.  S. 

Kainosite  from  the  Ko  Mine,  Sweden.  By  Hjalmar  Sjogren 
(Jahrb.  f.  Min.,  1898,  ii,  Bef.  202  ;  from  Gtol.  Fw.  F&rh.,  1897,  19, 
54 — 60). — Only  one  Norwegian  crystal  of  this  mineral,  kainosite  or 
cenosite,   has    previously    been  known.      It  has  now  been  found  in 


MINERALOGICAL  CHEMISTRY.  37 

small,  isolated  crystals  associated  with  clinochlore  and  apatite  in  a 
druse  consisting  mainly  of  magnetite  and  diopside  at  the  Ko  mine, 
Nordmark.  The  crystals,  which  do  not  exceed  2  mm.  across,  are 
yellowish-brown  or  dark  chestnut-brown  ;  they  are  opaque  and  have  a 
feeble  vitreous  to  greasy  lustre,  H  =  5 — 6  ;  there  is  no  distinct  cleavage. 
The  short,  prismatic  crystals  are  orthorhombic,  with  the  forms  {110}, 
{001},  and  {Oil},  and  others  less  prominent.  The  parameters, 
a  :6  :  c  =  0-9517:  1  :  0-8832,  are  compared  with  those  of  cerite.  The 
mineral  is  easily  soluble  in  hydrochloric  acid  with  evolution  of  gas 
(CO2 1).     Analysis    by    R.  Mauzelius,  on  0*0666  gram,  gave 

SiOa.  Y2O3.  FesOg.  CaO.  MgO.  Alkalis.  HgO.  CO2.  Total,  Sp.gr. 
31-7       35-9       2-9       16-5       1-4       3-6       2-9      [5-1]      100-0     3-38 

With  the  FcgOg  is  possibly  some  BeO,  and  other  elements  may  be 
present.     This  composition  agrees  with  that  of  the  Hittero  mineral. 

Yttrium  minerals  usually  occur  in  pegmatite  veins  and  in  other 
separations  from  ancient  eruptive  rocks ;  and  an  occurrence  in  an 
ore  deposit  is  remarkable.  L.  J.  S. 

^  Minerals  [Hessonite,  &c.]  from  the  Urals.  By  Aleksandr  N. 
VON  Karnojitsky  (Zeit.  Kryst.  Min.,  1898,  30,  311 — 319  ;  from  VerL  k. 
ru88.  min.  Ges.,  1896,  [ii],  34,  1 — 160). — The  new  Eugenie-Maximi- 
lianow  mines,  15 — 20  km.  west  and  north-west  of  Ekaterinburg,  yield 
the  following  minerals,  many  of  them  as  fine  crystals :  garnet  (hesso- 
nite, &c.),  epidote  (very  abundant),  sphene,  axinite,  clinochlore, 
microcline,  idocrase,  beryl,  corundum,  &c.  These  are,  in  nearly  all 
cases,  confined  to  the  junction  of  the  orthoclase  rocks  (granite  and 
syenite),  and  the  amphibole  rocks  (gneiss,  &c.),  but  they  also  rarely 
occur  in  dolomite  at  the  dolomite-granite  contacts.  The  following 
analyses  are  given  of  hessonite.  I.  Fine,  transparent  rhombic-dodeca- 
hedral  crystals,  often  3 — 4  cm.  across,  light  yellow  to  dark-reddish 
in  colour,  from  Mt.  Pup.  II.  Transparent  yellowish  to  orange-red 
crystals  from  Mt.  Mjedwjeschka.  III.  Greyish-yellow  crystals  from 
the  same  locality.  Analyses  I,  II  by  W.  Alexeeff,  III  by  W. 
Worobioff. 


SiOj. 

TiOa. 

AI2O3. 

Fe^Og. 

CaO. 

MnO. 

MgO. 

I. 

39-10 

0-50 

17-75 

6-50 

35-77 

trace 

0-19 

II. 

38-10 

0-78 

16-30 

10-53 

35-00 

trace 

trace 

III. 

39-3 

0-4 

17-9 

6-3 

35-5 

1-3 

All  the  crystals  of  hessonite  show  optical  anomalies,  the  lighter 
coloured  being  the  most  strongly  birefringent,  whilst  the  darker  are 
sometimes  almost  isotropic.  The  difference  in  colour,  depending  on 
the  amount  of  iron,  is  also  connected  with' a  difference  in  optical 
orientation.  L.  J.  S. 

[Mariposite.]  By  Henry  W.  Turner  {Jahrh.f.  Min.,  1898,  ii.  Kef. 
200  ;  from  17th  Ann.  Rept  U.S.  Geol.  Survey,  1896,  part  i,  678—679  ; 
and  Amer.  J.  Sci.,  1895,  49,  377). — Mariposite  was  described  by 
Silliman  in  1868  as  a  green,  micaceous  mineral  from  the  gold-quartz 
veins  of  Tuolumne  and  Mariposa  counties,  California,     It  is  abundant 
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at  the  Josephine  mine,  near  Beau  Valley.  Analyses  by  Hillebrand 
gave  I  for  the  green,  sp.  gr.  =  2"817;  and  II  for  the  white, 
sp.  gr.  =  2'787.  Water  is  not  given  off  below  300°.  In  thin  sections, 
both  are  nearly  colourless  :  they  show  bright  polarisation  colours,  and 
give  straight,  or  nearly  straight,  extinction. 

SiOg.  TiOg.  AlgOg.    CraOg.    FeoOg.    FeO.    CaO.    MgO.  KgO.  (Li,Na)20.  H2O. 
I.  55-35  0-18  25-62    0-18     0-63    0*92    0-07    3-25  9-29     0*12        4-52 


II.  56-79       25-29       Nil  1*59        0-07   3-29  8-92     0'17       4*72 

No  definite  formula  can  be  given,  and  the  material  appears  to  be 
similar  to  pinite.  L.  J.  S. 

Marekanite-obsidian  from  Nicaragua.  By  Johannes  Petersen 
(Jahrh.f.  Min.y  1898,  ii,  156 — 159). — Marekanite  balls  from  Corinto 
in  Nicaragua  are  described ;  they  are  about  the  size  of  hazel-nuts, 
and  black,  with  vitreous  lustre.  They  are  difficult  to  break 
with  a  hammer,  but  when  cut  they  fly  to  pieces ;  in  form,  they  are 
approximately  spheres  or  truncated  pyramids,  and  the  surfaces  show 
concave  areas.  Under  the  microscope,  fragments  of  the  transparent, 
colourless  glass  show  flow  structure  marked  out  by  numerous  globu- 
lites,  trichites,  and  small  crystals.  These  marekanite  balls  appear  to 
be  perlite  balls  rather  than  the  kernels  of  perlites,  as  has  been 
supposed,  and  a  rock  composed  of  them  may  be  called  a  marekanite- 
obsidian.  As  shown  by  the  following  analysis,  the  composition  is 
that  of  a  liparite  magma. 


liOg.         AI2O3. 

FeO. 

MnO.     MgO.    CaO. 

K2O.    Na20.    H2O.      Total. 

5-68    14-49 

1-09 

trace    0*84    1*53 

1-20    3-92    0-36    100-11 
L.  J.  S. 

Dyke  Rocks  from  Adamello  Mountains.  By  Carlo  Riva 
{Jahrh.  f.  Min.,  1898,  ii,  Ref.  247;  from  Atti  Soc,  Ital.  Sci.  Nat,^ 
1897,  27,  265). — Numerous  dyke  rocks,  mostly  intersecting  the 
tonalite,  have  recently  been  found  in  the  Adamello  Mountains,  on 
the  Italian-Tyrol  border ;  they  include  diorite-porphyrites,  vintlites, 
malchites,  odinites,  and  aplites.  Analysis  I  is  of  malchite,  with  horn- 
blende and  biotite,  from  the  Passo  di  Campo ;  II,  of  malchite,  with 
augite  and  biotite,  from  Lago  d'Arno.  Both  are  grey  to  grey-brown 
rocks  with  felspar  (andesine-labradorite)  and  quartz.  They  are  more 
basic  than  the  surrounding  tonalite. 


SiOa. 

AlA. 

Fe^Oa. 

MgO. 

CaO. 

Na^O. 

K2O. 

H2O.      Total. 

I. 

57-48 

16-82 

8-49 

4-64 

5-45 

2-63 

4-57 

0-25    100-33 

II. 

66-77 

20-02 

6-40 

3-70 

5-40 

4-01 

3-94 

013    100-36 
L.  J.  S. 

Analysis  of  the  Mineral  Water  of  Castrocaro.  By  Fausto 
Sestini  and  R.  Campani  {IJOrosi,  1897,  20,43— 47).— The  results  of  the 
analysis  of  this  mineral  water  are  given  below  in  tabular  form.  The 
sp.'gr.  =  10312  at  15°.  The  total  volume  of  the  gases  expelled  from 
one  litre  by  boiling  is  50-15  c.c,  including  COg,  29-94  c.c.  ^O^,  4-39  c.c. ; 
Ng  (gas  unabsorbed  by  potash  or  phosphorus),  15-80  c.c. 
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Substance. 

Grams  per  litre. 

Substance. 

Grams  per  litre. 

CI  

36-8109 
0-1382 
0-1516 
0-5845 
0-0219 
0-0026 

NagO 

28-0284 

Br 

CaO 

2-2047 

I 

MffO 

1-2676 

SO, 

FCnOo         

0-0014 

SiO, 

Organic  matter 

0-6842 

P„0,  

Total  solid  residue  dried  at  180°=  61-7475.  A  series  of  monthly 
analyses  made  during  the  year  1891 — 1892  show  that  the  composition 
of  the  water  is  fairly  constant ;  there  is,  however,  a  marked  decrease 
in  the  amounts  of  bromine  and  iodine,  more  especially  the  former,  in 
the  rainy  months  of  the  year.  N.  L. 

The  Sulphur  Water  of  Sande fjord.  By  Eyvind  Bodtker 
(Annalen,  1898,  302,  43 — 51.  Compare  Strecker,  Annalen,  1855,  95, 
177).  — The  Sandef  jord  is  in  the  neigh  hour  hood  of  Christiania,  and  opens 
into  the  Skager  Rack.  Water  drawn  from  the  spring  there  is  a  trans- 
parent, yellowish  liquid  having  a  powerful  odour  of  hydrogen  sulphide  ; 
owing  to  separation  of  sulphur,  it  becomes  turbid  on  exposure  to 
the  air,  but  clear  again  after  a  long  interval.  The  liquid  is  neutral, 
but  acquires  alkaline  properties  if  kept  in  glass  bottles,  black 
sulphide  of  iron  separating  during  the  change.  On  July  19,  1893, 
the  temperature  of  the  spring  was  10-3°  at  half-past  eleven,  identical 
with  that  observed  by  Strecker  towards  the  end  of  June,  1853  ;  if  the 
temperature  is  raised  above  this  point,  carbonic  anhydride  is  liberated. 
The  amount  of  solid  matter  dissolved  in  the  water  is  very  variable, 
and  appears  to  fluctuate  between  1-5  and  3  per  cent.  The  quantity  of 
hydrogen  sulphide  in  1000  c.c.  is,  on  the  other  hand,  fairly  constant ; 
it  amounted  to  34-26  c.c.  in  the  summer  of  1892,  and  37-89  c.c.  a  year 
later.  A  complete  analysis  of  the  gaseous  and  solid  substances  dis- 
solved in  the  water  is  given  in  the  paper,  showing  that  the  quantities 
of  carbonic  anhydride  and  hydrogen  sulphide  have  increased  by  33  per 
cent,  and  60  per  cent,  respectively  during  the  last  50  years. 

The  gytje  is  a  peculiar,  dark  grey  mud  which  collects  in  sheltered 
bays  along  this  coast.  At  Sandef  jord  the  gytje  is  greasy  to  the  touch, 
and  has  the  odour  of  hydrogen  sulphide ;  it  is  used  for  mud  baths. 
A  specimen,  dried  at  100°,  gave  the  following  results  on  analysis. 

FeO. 

4-88 

with  organic  matter  (9*87),  and  chemically  combined  water  5*97,  making 
the  total  100*31.  One  thousand  parts  by  weight  of  the  moist  sub- 
stance contained  1*53  and  0-083  parts  of  ammonia  and  hydrogen  sul- 
phide respectively. 

The  water  in  the  fjord  itself,  observed  by  Strecker  to  contain  only 
1  -40  per  cent,  of  salts,  now  contains  almost  twice  this  amount. 

M.  O.  F. 


SiOg. 

AI2O3. 

NaCl. 

KCl. 

K2SO4. 

CaO. 

CasPsOs. 

MgO. 

54-43 

12-93 

5-57 

0-65 

2-11 

1-89 

0-37 

1-64 
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Physiological   Chemistry. 


Composition  of  Normal  Gastric  Juice.  By  Adolf  SchUle 
(Chem.  Centr.,  1898,  i,  347,  from  Zeit.  klin.  Med.,  33,  543—546).— 
A  case  is  described  in  which  gastric  juice  was  obtainable  free  from 
saliva ;  it  contained  some  flakes  of  mucin  ;  the  free  hydrochloric  acid 
varied  from  0*09 — 0  2  per  cent. ;  the  sp.  gr.  =  1*0012.  The  peptonising 
power  of  3  c.c.  was  50 — 55  per  cent.  (Hammerschlag's  method)  ;  the 
juice  did  not  invert  cane-sugar,  neither  did  it  give  the  xanthoproteic 
reaction,  nor  the  tests  for  albumoses  or  peptone.  W.  D.  H. 

Influence  of  Organic  Foods  on  Inorganic  Metabolism.  By 
Angelo  Pugliese  {CJiem.  Centr.,  1898,  i,  266 — 267  ;  from  Du  Bois 
Reymond's  ^rc/iiv,  1897,  473 — 485). — On  the  administration  of  carbo- 
hydrates and  fats  to  dogs,  the  excretion  of  nitrogen  and  phosphates 
sinks ;  gelatin  also  causes  a  fall  in  the  phosphates  excreted.  Sugar 
and,  to  a  less  degree,  fat  and  gelatin,  produce  a  rise  in  the  output 
of  sodium  and  potassium,  the  alkaline  earths,  however,  not  being 
affected.  The  total  quantity  of  urine  is  lessened  by  feeding  with 
sugar,  but  increased  by  intravenous  injection  of  sugar.  Very  small 
quantities  of  sugar  increase  the  output  of  nitrogen  and  phosphates. 

W.  D.  H. 

Oxidation  of  Acetone  and  Homologous  Fatty  Ketones  [in 
the  Organism]. — By  Leo  Schwarz  {Chem.  Centr.,  1898,  i,  264;  from 
Arch.  exp.  Path.  Pharm.,  40,  168 — 194). — The  separation  of  acetone  is 
chiefly  effected  by  the  lungs.  With  doses  of  0*2  to  1*6  grams  per  kilo- 
gram weight  of  the  animal,  1 — 4  per  cent,  is  found  in  the  urine,  and 
when  larger  quantities  are  administered,  proportionately  greater 
amounts  are  thus  separated.  Since  very  small  quantities  of  acetone 
are  not  completely  oxidised  in  the  body,  acetone  cannot  occur  as  an 
intermediate  product  of  physiological  action,  and  neither  albumin  nor 
carbohydrates  yield  acetone  when  oxidised  with  potassium  permangan- 
ate. The  power  of  oxidising  acetone  in  dogs  is  not  diminished  by  in- 
ducing diabetes  in  them  by  means  of  phloridzin,  or  by  extirpation  of 
the  pancreas,  but  the  organism  is  then  able  to  form  acetone  from  aceto- 
acetic  acid,  whereas  in  the  healthy  animal  acetoacetic  acid,  hydroxy- 
isobutyric  acid,  yS-hydroxybutyric  acid,  and  mesityl  oxide  do  not  yield 
acetone.  In  the  healthy  organism,  however,  acetone  is  formed  from 
acetoxime,  and  the  mixed  ketones  of  the  fatty  series  are  partly  oxi- 
dised and  partly  excreted.  Of  the  ketones  examined,  diethyl  ketone 
is  physiologically  the  most  easily  oxidised.  E.  W.  W. 

Presence  of  Manganese  in  Minerals,  Plants,  and  Animals.  By 
P.  PiCHARD  {Compt.  rend.,  1898,  126, 1882— 1885).— Manganese  seems 
to  be  universally  diffused  in  rocks,  plants,  and  animals.  The  author 
gives  a  list  of  36  orders  of  plants,  including  both  phanerogams 
and  cryptogams,  in  which  he  has  detected  this  element  by  the  method 
previously  described,     Jt  seems  to  be  concentrated  in  the  leaves  and 
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other  parts  of  the  plant  that  are  in  active  growth,  and  especially  in  the 
seeds  of  phanerogams. 

The  proportion  of  manganese  in  animals  is  much  smaller  than  in 
plants.  It  is  noteworthy  that  the  yolk  of  an  egg  contains  much  more 
than  the  white,  an  egg  contains  more  than  flesh,  and  flesh  contains  more 
than  bones.  C.  H.  B. 

Comparative  Chemistry  of  the  Suprarenal  Capsules.  By  B. 
Moore  and  Swale  Vincent  (Proc.  Roy.  Soc,  1898,  62,  352—354).— 
The  suprarenal  capsules  of  teleostean  fishes  resemble,  anatomically,  the 
inter-renal  body  of  elasmobranchs,  and  the  cortex  of  mammalian 
suprarenals.  The  chromogen  present  in  the  medulla  of  mammalian 
suprarenals  is  absent,  and  extracts  of  the  teleostean  capsules  are 
physiologically  inactive.  No  organ  corresponding  to  the  medulla  is 
found  in  these  fishes.  W.  D.  H. 

Presence  of  Organic  Chlorine  in  Normal  Urine.  By  Dioscoride 
ViTALi  {L'Orosi,  1897,20,  114—119;  145— 153).— The  question  of 
the  existence  in  urine  of  chlorine  in  various  forms  of  combination  is 
discussed,  and  an  account  is  given  of  the  experiments  which  have 
hitherto  been  made  with  a  view  to  distinguishing  between  the  chlorine 
present  as  chlorides  and  that  existing  in  intimate  combination  with 
organic  substances  and  incapable  of  being  directly  precipitated  by  silver 
nitrate.  The  results  obtained  by  previous  observers  are  criticised  in 
detail,  and  sundry  discrepancies  therein  are  shown  to  be  due  to  defec- 
tive methods  of  analysis.  That  "  organic  chlorine  "  exists  in  urine  to 
a  small,  but  not  insignificant,  extent,  is  demonstrated  by  the  following 
process,  which  appears  to  be  free  from  sources  of  error.  The  urine  is 
rendered  distinctly  acid  with  pure  nitric  acid,  a  slight  excess  of  silver 
nitrate  added,  and  the  liquid  filtered  from  the  precipitated  silver 
chloride.  The  excess  of  silver  in  the  filtrate  is  removed  by  hydrogen 
sulphide,  the  liquid  filtered,  warmed  to  expel  hydrogen  sulphide,  filtered 
again,  mixed  with  potassium  nitrate  and  excess  of  sodium  carbonate, 
evaporated  to  dryness  in  a  platinum  dish,  and  incinerated.  The  residue 
is'extracted  with  water,  and  to  the  filtered  solution,  after  acidification  with 
nitric  acid,  silver  nitrate  is  added ;  the  precipitate  thus  obtained  is 
soluble  in  ammonia,  but  insoluble  in  boiling  concentrated  nitric  acid, 
and  does  not,  therefore,  consist  of  silver  cyanide,  as  has  been  suggested 
by  some  experimenters.  Some  experiments  made  with  the  object  of 
ascertaining  the  nature  of  the  organic  chlorine  compounds  in  urine, 
showed  that  they  are  not  extracted  from  acid  or  alkaline  urine  by 
ether,  chloroform,  or  light  petroleum.  N.  L. 

Phosphorus  in  Urine.  By  Leopold  Jolly  (Compt.  rend.,  1898, 127, 
118 — 119). — Sometimes  urine  contains  phosphorus  in  a  form  that  is 
not  precipitated  even  by  a  large  excess  of  ammoniacal  magnesium 
mixture,  and  this  phosphorus  has  been  supposed  to  exist  in  an 
incompletely  oxidised  form  (Lepine  and  Aubert),  or  as  phosphoglyceric 
acid.  The  author  finds,  however,  that  the  urine  of  many  patients 
suffering  from  nervous  disorders  or  diathesia,  and  even  the  urine  of 
healthy  persons  after  an  excess  of  food,  contains  peculiar  nitrogen 
compounds   which   are   not    affected  by   the    ordinary    reagents  for 
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albumins  and  peptones,  but  are  precipitated  by  tannin  and  by  concen- 
trated mercuric  chloride  solution.  These  nitrogen  compounds  retain 
some  metallic  phosphates  in  such  intimate  association  that  the 
phosphoric  acid  in  them  is  not  precipitated  by  magnesium  mixture,  and 
the  author  considers  that  it  is  these  phosphates,  and  not  phosphogly eerie 
acid  or  any  incompletely  oxidised  form  of  phosphorus,  that  escapes 
precipitation  by  the  ordinary  method.  C.  H.  B. 

Elimination  of  Chlorides  in  Rachitis.  By  William  Oechsner 
DE  CoNiNCK  {Comjyt.  rend.,  1898,  127,72). — The  urine  in  five  cases  of 
rachitis  was  found  to  contain  chlorides  (calculated  as  sodium  chloride  %) 
ranging  from  11-22  to  12-14  grams  per  litre.  These  results, 
corresponding  with  a  considerable  loss  of  chlorine,  are  in  accordance 
with  the  author's  views  as  to  the  nature  of  the  disease.  N.  L. 

Proteose  in  Urine.  By  Heinrich  Bosin  (Ghem.  Centr.y  1898,  i, 
74—75  j  from  Berlin.  Klin.  Woch,  34,  1044— 1047).— In  a  female 
patient  suffering  from  myelogenic  sarcoma  of  the  thoracic  skeleton,  a 
proteose  resembling  in  general  characters  deutero-albumose  was 
present  in  the  urine.  W.  H.  D. 

Chemistry  of  Amyloid  Degeneration.  By  N.  P.  Krawkofp 
(C/iem.  Cento-.,  1898,  i,  261—262;  from  Arch.  exp.  Path.  Pharm.,  1897, 
40,  195 — 220). — The  author  describes  the  occurrence  of  chondroitin- 
sulphuric  acid  in  healthy  and  diseased  men  and  animals.  The  amyloid 
substance  is  prepared  from  the  various  organs,  the  liver,  kidneys,  and 
spleen,  from  which  the  Glisson's  capsule  and  the  larger  vessels  have 
been  removed,  by  treating  them  in  small  pieces  with  cold  water  and  a 
dilute  solution  of  ammonia.  The  mass  is  macerated  on  a  nickel  gauze 
sieve,  and  washed  with  dilute  ammonia  until  the  filtrate  is  free  from 
chondroitinsulphuric  acid.  After  washing  with  water,  it  is  digested 
for  several  days  with  pepsin-hydrochloric  acid,  the  mass  then  treated 
with  ammonia,  in  which  the  greater  part  dissolves,  and  the  amyloid 
precipitated  with  hydrochloric  acid.  The  flocculent  precipitate  is 
washed  with  water,  alcohol,  and  ether.  The  product  contained  0,  46-92  ; 
H,  6-60  ;  N,  14-16,  and  P,  1'16  per  cent.  The  phosphorus  is  due  to 
the  presence  of  nucleins  which  may  be  removed  by  treating  the 
freshly-precipitated  substance  with  baryta  water.  The  amyloid  gives 
the  reaction  with  methyl-violet,  but  the  reaction  with  iodine  is 
dependent  on  its  physical  condition.  Analyses  of  four  preparations 
are  quoted.  The  amyloid  is  insoluble  in  weak  alkalis,  and  is  a  com- 
bination of  chondroitinsulphuric  acid  with  an  albuminous  substance  ; 
by  the  action  of  pepsin-hydrochloric  acid,  the  latter  is  possibly  con- 
verted into  an  albumose  complex.  In  healthy  organisms,  the  amyloid 
occurs  so  sparsely  distributed  in  the  walls  of  arteries,  that  the  colour 
reactions  are  not  apparent.  E.  W.  W. 

Pharmacology  of  Aconitine,  Diacetylaconitine,  Benzaconine, 
and  Aconine.  By  J.  Theodore  Cash  and  Wyndiiam  R.  Dunstan 
(Proc.  Roy.  Soc,  1898,  62,  338—347). — Action  on  the  Circulation. 
—  Aconitine  first  stimulates  the  medullary  centres,  slowing  the  heart ; 
acceleration  follows,  auricles  and  ventricles  taking  up  an  independent 
rhythm.      Imperfect   systole   and    delirium   of    the   ventricles  may 
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follow.  If  the  poisoning  is  slow,  stimulation  of  the  cardiac  vagus 
ceases  to  produce  the  usual  inhibitory  effect.  The  vaso-motor  centre 
is  first  stimulated,  then  depressed. 

Diacetylaconitine  produces  in  the  main  the  same  results,  but  in  a 
less  marked  manner. 

Benzaconine  produces  a  preliminary  acceleration  of  the  pulse,  and 
then  slowing,  with  fall  of  blood  pressure,  ensues ;  this  is  due  to  the 
depression  of  the  motor  mechanism  within  the  heart.  The  vaso- 
motor centre  is  depressed.  Yagus  stimulation  causes  slowing  until  a 
late  stage  of  the  poisoning  is  reached.  Digitaline  is  an  effective 
antagonist. 

Aconine  is  comparatively  harmless. 

Action  on  Respiration. — Aconitine  first  stimulates,  then  depresses, 
the  respiratory  centre  and  the  pulmonary  sensory  vagal  fibres. 

Diacetylaconitine  produces  a  slighter  initial  stimulation ;  death 
results  from  central  failure.     Respiratory  spasm  occurs  at  death. 

Benzaconine  depresses  the  ce:<tres  from  the  first.  Bespiratory 
failure  is  partly  produced  by  act  on  on  motor  nerve  endings,  and 
causes  death  without  spasm. 

Aconine  slows  the  respiration,  and  has  a  pronounced  curare-like 
action  on  the  motor  nerve  endings. 

Action  on  the  Nervous  System. — Aconitine  produces  no  distinct 
narcotic  effect,  but  the  depression  is  secondary  to  diminution  of 
oxidation  processes  from  cardiac  and  respiratory  failure.  There  is 
preliminary  stimulation.     Sensation  is  depressed. 

Diacetylaconitine  produces  a  similar,  but  less  marked,  effect. 

Benzaconine  causes  a  semi-narcotised  condition,  which  is  partly 
referable  to  low  intracranial  pressure.  Sensory  nerves  are  but  little 
affected. 

Aconine  produces  loss  of  volition  in  large  doses. 

Action  on  Oxidation. — Tested  with  vegetable  protoplasm,  all  reduce 
oxidation  processes,  aconitine  being  the  most,  and  aconine  the  least, 
active.  All  produce  a  fall  of  body  temperature  in  the  same  order  of 
activity. 

Lethal  Doses. — These  are  stated  in  fractions  of  a  gram  per  kilo, 
of  body  weight  for  cat,  rabbit,  guinea-pig,  and  frog.  The  figures  for 
the  cat  are : 

Aconitine  0-000134 

Diacetylaconitine 0004  to  0'005 

Benzaconine  0*0245 

Aconine 0-16  to  04 

General  Conclusions. — The  introduction  of  two  additional  acetyl 
groups  into  the  molecule  of  aconitine  slightly  weakens,  but  does  not 
materially  modify,  its  action.  The  removal  of  the  acetyl  group  so  as 
to  form  benzaconine  almost  entirely  annuls  its  characteristic  actions. 
The  withdrawal  of  the  benzoyl  group  (as  in  aconine)  reduces  the  toxicity 
still  more.  In  fact,  aconine  and  benzaconine  are  largely  antagonistic  to 
aconitine.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture, 


Action  of  the  Sorbose  Bacterium  on  Xylose  (Wood-sugar). 
By  Gabriel  Bertrand  {Compt.  rend.,  1898,  127,  124— 127).— When 
the  bacterium  of  sorbose  is  allowed  to  grow  in  a  decoction  of  yeast 
mixed  with  xylose,  the  latter  is  slowly,  but  almost  completely,  con- 
verted into  xy Ionic  acid.  C.  H.  B. 

Composition  of  the  Mycelium  of  Mould  Fungi.  By  Marschall 
(Bied.  Centr.,  1898,  27,  575  ;  from  Arch.  Hyg.,  28,  16—29  ;  and  Chem. 
Centr.,  1897,  i,  115). — Analyses  were  made  of  Aspergillus  niger,  Peni- 
cillium  glaucum,  and  Mucor  stolonifer  before  fructification.  The 
average  percentage  composition  of  the  dry  matter  was  found  to  be  as 
follows. 

Ether        Alcohol  Nitrog.  extract 

Proteids.    extract.       extract.       Cellulose.      Starch,     sol.  in  water.        Ash. 

38         5-27         14-03  5-03  2-8  28-47  6-37 

The  fungi  occupy,  therefore,  as  regards  composition,  a  position  be- 
tween bacteria  and  the  higher  plants.  N.  H.  J.  M. 

Germination.  By  F.  Victor  Jodin  {Ann.  Agron.,  1898,  24, 
382 — 390.  Compare  Abstr.,  1898,  ii,  129). — Experiments  similar  to 
those  previously  described  were  made  with  dead  pea  seeds,  sterilised 
and  not  sterilised.  The  sterilised  seeds  remained  practically  inert, 
whilst  the  results  obtained  with  the  non-sterilised  seeds  seemed  to 
indicate  very  active  respiration.  On  repeating  the  experiment  with 
live  peas,  the  relation  CO2/O2  was  I'OO  with  sterilised,  and  1*23  with 
non-sterilised  seeds,  showing  that  the  activity  of  live  seeds  is  able  to 
overcome  the  effect  of  microbes. 

Pea  seeds,  seven  years  old,  the  germinative  power  of  which  was 
very  much  weakened,  were  covered  with  water.  They  did  not  ger- 
minate, but  underwent  a  slight  change,  liberating  carbonic  anhydride 
and  absorbing  oxygen. 

Cotyledons  (of  peas),  after  removal  of  the  rudimentary  plant,  con- 
tinued to  give  off  carbonic  anhydride,  and  retained  a  great  part  of  the 
chemical  energy  of  the  seeds.  But  the  nature  of  the  change  was 
entirely  altered.  Thus  whilst  during  two  successive  periods  of  5  days 
the  relation,  CO2/O2,  was  1*41  and  0*84  with  entire  peas  which  had 
germinated  normally,  it  was  14-08  and  2  15  in  the  case  of  the 
mutilated  peas.  N.  H.  J.  M. 

Effect  of  Formaldehyde  on  the  Germination  of  Sugar  Beet 
Seed.  By  Anton  Stift  (Bied.  Centr.,  1898,  27,  668;  from  Oesterr. 
Zeit.  Zucherind.,  1898,  i.). — Beetroot  seeds  retained,  without  excep- 
tion, their  power  of  germinating,  after  remaining  24  hours  in  an 
atmosphere  of  formaldehyde  (compare  Windisch,  Abstr.,  1898,  ii,  40). 

N.  H.  J.  M. 
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The  Presence  of  Simple  Organic  Compounds  in  the  Vege- 
table Kingdom.  By  Adolf  Lieben  (Monatsh.,  1898,  19,  333—354). 
— It  has  previously  been  shown  (Abstr.,  1895,  ii,  348)  that  the  only 
product  which  can  be  isolated  when  carbonic  anhydride  is  reduced 
with  nascent  hydrogen  is  formic  acid.  Experiments  have  now  been 
undertaken  to  determine  whether  grass  and  the  leaves  of  different 
trees  yield  formic  acid  or  other  volatile  products  when  mixed  with 
their  own  weight  of  acidified  water  (containing  about  0*6  per  cent,  of 
sulphuric  acid)  and  then  subjected  to  distillation  with  steam.  The 
faintly  acid  distillates  were  treated  with  sodium  hydrogen  carbonate  and 
evaporated  to  dryness,  and  the  solid  residue  examined  for  different  acids. 
In  all  cases,  formic  and  acetic  acids,  and  a  higher  fatty  acid,  probably 
propionic,  were  obtained,  the  amount  of  acetic  acid  being  greater  than 
that  of  the  other  acids,  although  the  amounts  were  invariably  small ; 
for  example,  from  72  kilos,  of  grass  only  11  grams  of  the  mixed 
barium  salts  were  obtained.  A  small  quantity  of  a  higher  crystalline 
acid  was  isolated  which  was  practically  insoluble  in  water,  readily 
soluble  in  ammonia,  fused  readily,  and  gave  insoluble  lead  and  silver 
salts. 

The  neutral  volatile  products  were  obtained  by  distilling  with  steam 
and  attaching  a  fractionating  column  to  the  flask  ;  the  distillate  coming 
over  was  examined  separately,  and  then  the  column  was  removed,  the 
distillation  continued,  and  the  distillate  examined  for  acids.  Methylic 
and  ethylic  alcohols  and  a  small  quantity  of  oil  were  the  only  neutral 
products  isolated,  the  amount  of  ethylic  alcohol  being  always  greater 
than  that  of  methylic,  and  experiments  indicated  that  this  alcohol 
was  only  obtained  after  the  vegetable  tissue  had  remained  for  some 
time  in  contact  with  water. 

In  order  to  determine  whether  the  acid  and  neutral  products  thus 
obtained  were  actually  present  in  the  leaves,  &c.,  or  were  obtained  by 
the  action  of  the  acidified  water  on  the  carbohydrates  present  in  the 
tissues,  the  author  subjected  cane-sugar  to  an  exactly  similar  treat- 
ment, and  it  was  found  that  neither  methylic  nor  ethylic  alcohol  was 
formed,  but,  apparently,  when  5  or  10  per  cent,  sulphuric  acid  was 
employed,  a  small  quantity  of  furfuraldehyde  was  produced.  The 
volatile  acids  obtained  from  diff'erent  carbohydrates,  for  example,  filter 
paper,  starch,  and  cane-sugar,  were  formic  acid  and  a  small  quantity  of 
a  higher  solid  acid,  probably  identical  with  that  obtained  from  leaves. 

When  cane-sugar  was  mixed  with  water  acidified  with  tartaric  acid 
and  then  subjected  to  distillation  with  steam,  formic  acid  was  the  only 
volatile  product  isolated.  J.  J.  S. 

Physiological  Meaning  of  Phosphoric  Acid  in  the  Organism 
of  Sugar  Beet.  By  Julius  Stoklasa  {Bied.  Centr.,  1898,  27,  537—539 ; 
from  Zeit.  Zuckerind.  Bohmen,  1897,  403,  and  Oesterr.  Zeit.  Zuckerind. 
u.  Landw.y  1897,  933). — Of  the  total  phosphoric  acid  in  beet  seeds, 
2*72  is  in  the  form  of  lecithin.  In  seedlings  six  days  old  (sand-culture), 
the  amount  of  phosphoric  acid  as  lecithin  was  6  per  cent,  of  the  total, 
and  after  30  days,  9  per  cent,  was  found  in  the  leaves  and  stems, 
and  4'6  per  cent,  in  the  roots.  In  the  case  of  plants  grown  under 
ordinary  conditions,  6  3  per  cent,  of  the  phosphoric  acid  of  the  leaves 
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was  present  as  lecithin  after  60  days,  but  only  5  per  cent,  in  the 
roots.  At  the  end  of  the  vegetative  period,  when  the  outer  leaves  were 
yellow,  the  green  leaves  contained  0'89,  and  the  yellow  leav-es  only  0'15, 
per  cent,  of  lecithin. 

The  dry  substance  of  chlorotic  beet  contained  only  0*22  per  cent,  of 
lecithin,  whilst  green  leaves  contained  nearly  1  per  cent,  in  the  dry 
matter. 

As  leaves  die  off  and  the  chlorophyll  is  destroyed,  the  lecithin 
migrates  to  the  root,  where  it  is  stored  up,  chiefly  in  the  head,  presum- 
ably in  anticipation  of  second  year's  growth.  N.  H.  J.  M. 

Chlorophyll  in  a  Nostoc  grown  in  the  Dark.  By  Alexandre 
Etard  and  Bouilhac  {Compt.  rend.,  1898,  127,  119— 121).— A  Nostoc 
grown  in  the  dark  on  a  solution  of  glucose  containing  certain  salts,  was 
found  to  contain  a  green  chlorophyll,  which  gave  the  spectrum  charac- 
teristic of  the  glaucophylls  found  in  ordinary  living  leaves,  except  that 
the  band  A548 — 536  had  a  much  higher  relative  intensity  than  usual, 
being  stronger  than  the  band  X631 — 60G,  although  not  so  strong  as  the 
band  X690 — 650.  The  alcoholic  solution  was  yellowish-green  with  a 
distinct  red  fluorescence.  Whether  this  chlorophyll  possesses  the 
ordinary  chlorophyllien  function  was  not  ascertained.  C.  H.  B. 

Conditions  of  Development  and  the  Composition  of  the 
Volatile  Mustard  Oils  of  the  Seeds  of  the  Cruciferse.  By 
Gunner  Jorgensen  {Bied.  Centr.,  1^898,  27,  697—699  ;  from  TidsJcr.f. 
Fysik.  og  Kemi.  Copenhagen,  1898,  3,  91 — 111). — The  investigation 
was  undertaken  in  consequence  of  the  poisoning  of  cattle  fed  with  rape 
cake.  The  cakes  examined,  which  were  stated  to  be  rape  cake,  proved 
in  some  cases  to  consist  of  Brassica  napus  or  B.  rapa,  in  other  cases  the 
seeds  of  Sinapis,  Eruca  and  Erysimum  were  found.  Various  Brassica 
seeds,  unmixed,  were  also  examined. 

The  cakes  which  acted  corrosively  on  the  digestive  organs  of  the 
cows,  did  not  show  any  considerable  difference  in  the  amount  of  mustard 
oil  they  produced.  The  composition  of  the  mustard  oils  from  different 
sources  varied,  however,  considerably.  In  some  cases  (Sinapis  nigra  and 
Brassica  juncea)  the  analytical  results  corresponded  with  the  composi- 
tion of  allylthiocarbamide ;  in  other  cases  (Brassica  glauca,  B.  dichotoma 
&c.),  the  thiosinamine  produced  was  a  crotonylthiocarbamide. 

The  permanence  of  the  pungent  odour,  produced  by  stirring  with 
water  and  adding  white  mustard,  was  fairly  proportional  to  the  amount 
of  "  Indian  seeds  "  in  the  cakes.  Under  the  conditions  of  the  experi- 
ments (the  substance  5,  mustard  1,  water  100  grams,  were  kept  at  40° 
in  a  closed  250  c.c.  flask),  the  odour  of  mustard  oil  could  still  be 
detected  after  from  0 — 2  hours  when  no  Indian  rape  was  present,  after 
18 — 19  hours  when  the  sample  consisted  mainly  of  Indian  rape,  after 
26  hours  with  sarepta,  and  after  28  hours  with  black  mustard. 

N.  H.  J.  M. 

Miorochemical  Proof  of  the  Presence  of  Alkaloids  in 
Medicinal  Drugs.  By  Hermann  Bartii  (Arch.  Pharm.,  1898,  236, 
354 — 367). — The  paper  contains  the  results  of  a  number  of  experiments 
made  on  some  drugs   with  the  idea  of  determining  in  which  cells  or 
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cell-complexes  the  alkciloids  are  to  be  found.  In  addition  to  the 
ordinary  reagents,  the  following  were  often  found  to  give  good 
results  : — vanadium  sulphate,  a  sulphuric  acid  solution  of  cerium 
sulphate, ^nd  selenium  sulphate  and  nitrate. 

Some  reagents,  such  as  iodine,  bromine,  chlorine,  hydrochloric  and 
nitric  acids,  were  employed  in  the  form  of  vapour,  thus  permitting  the 
use  of  a  very  powerful  reagent,  without  dilution.  Such  reagents  are 
strong  enough  to  kill  the  plasma  and  convert  the  alkaloid,  combined 
with  an  organic  acid  into  an  easily  crystallisable  salt.  Many  alkaloids 
for  example,  give  crystalline  substitution  or  additive  products  with  the 
halogens,  which  are,  however,  easily  soluble  in  water.  Such  compounds 
can,  in  the  above  manner,  be  easily  detected  by  the  microscope,  or  at 
all  events  when  a  polarising  microscope  is  employed,  as  most  of  them 
are  doubly  refractive. 

The  results,  which  cannot  well  be  abstracted,  lead  the  author  to  the 
belief  that  the  alkaloids  are  utilised  during  the  germinating  and  de- 
velopment of  the  young  plants,  which  is  in  agreement  with  Heckel's 
views  (compare  Arch,  Pharm.^  1892,  655).  A.  W.  C. 

Formation  of  Proteids  in  Plants  by  the  Reduction  of 
Nitrates.  By  Alexandre  Hebert  (Ann.  Agron.,  1898,  24, 
416 — 440). — The  results  of  different  investigators  ?  indicate  that 
in  the  reduction  of  nitrates  in  plants,  hydrogen  cyanide  is  formed, 
and  that  this  action  usually  takes  place  in  those  organs  in  which 
chlorophyll  is  present,  and  where  the  production  of  formaldehyde 
also  predominates.  After  calling  attention  to  the  great  combining 
power,  and  the  facility  of  forming  polymerides,  which  formaldehyde 
possesses,  and  the  similar  properties  of  cyanogen  derivatives,  it  is 
suggested  as  probable  that  the  two  substances  combine  in  the  vege- 
table cells,  yielding  the  more  or  less  complex  nitrogen  compounds 
which  form  the  fundamental  products  of  the  hydration  of  albumin. 

N.  H.  J.  M. 

Amount  of  Nitrogenous  Substances  other  than  Proteids  in 
Ripe  Straw  and  Chaff.  By  Paul  Holdefleiss  {Bied.  Centr.,  1898, 
27,  532—534  ;  from  Hahilitationsschr.  Halle  a-S.,  1897).— The  total 
nitrogen,  and  the  pure  proteids  (by  Stutzer's  method)  were  determined 
in  a  large  number  of  samples  of  the  straw  and  chaff  of  various 
plants.  The  following  is  a  summary  of  the  percentage  results 
relating  to  non-proteids  : 


Cereals. 

Leguminous. 

Straw. 

Chaflf. 

Straw. 

Chafr. 

Total. 

In  total 
proteids. 

Total. 

In  total 
proteids. 

Total. 

In  total 
proteids. 

Total. 

In  total 
proteids. 

Lowest . . 
Highest . 
Mean  .... 

0 

0-102 

0-049 

0 
15-74 
7-29 

0-049 
0-117 
0-085 

3-49 

13-23 

8-19 

0-058 
0-203 
0-123 

5-39 
19-37 
11-74 

0-078 
0-465 
0-244 

6-06 
24-49 
12-25 

N.  H.  J.  M. 


48  ABSTRACTS   OF   CHEMICAL   PAPERS. 

Amount  of  Nicotine  in  Retail  Cigars  and  Tobacco.  By  Hugo 
SiNNHOLD  {Arch.  Fharm.,  1898,  236,  522— 529).— The  amount  of  nico- 
tine in  European  cigars,  varies  from  0*648  to  2  957  per  cent,  and  in 
Havanna  cigars  from  0-972  to  2*241  per  cent.  Cigarette  tobaccos  con- 
tain 0*801  to  2*887  per  cent.,  and  pipe  tobaccos  0-518  to  1*854  per  cent, 
of  nicotine. 

The  analytical  methods  employed  were  those  of  Kissling  (Zeit.  anal. 
Chem.,  21,  64;  22,  199),  and  Popovici  {Diss.  Erlangen,  1889). 

A.  W.  C. 

The  Changes  in  Sugar  when  Stored.  By  Leopold  Jesser 
{Bied.  Centr.,  1898,  27,  701—705;  from  Oesterr.  Zeit.  Zuckerind.,  1898, 
35).  Behaviour  of  Raw  Sugar  when  Stored.  By  N.  Rydlewski 
{ibid.,  from.  D.  Deut.  Zuckerind.,  1897, 1413,  and  Oesterr.  Zeit.  Zuckerind., 
1897,  1202). — Raw  sugar  in  quantities  of  1  cwt.,  contained  in  sacks,  was 
buried  in  sugar.  The  sacks  were  taken  out  from  time  to  time,  in  order 
to  obtain  samples,  in  which  the  cane-sugar  and  the  alkalinity  were 
determined. 

The  results  agree  with  those  of  previous  investigators,  in  showing 
that  the  changes  which  sugar  undergoes  are  not  due  to  the  composition 
of,  at  any  rate,  the  normal  non-sugars  present,  but  to  micro-organisms. 
The  change  does  not  progress  uniformly.  High  alkalinity  does  not 
prevent  the  change,  but  when  neutrality  is  reached  reducing  sub- 
stances are  produced  in  such  amounts  that  they  can  be  determined 
by  ordinary  methods. 

In  the  early  stages  of  decomposition,  analysis  is  unable  to  decide 
whether  the  sugar  is  likely  to  change  much  or  little  when  stored.  As 
a  rule,  strongly  alkaline  sugar  can  be  kept  longest.  Feebly  alkaline 
sugar,  however,  is  often  well  able  to  resist  change,  especially  when 
sulphurous  acid  has  been  employed. 

N.  Rydlewski 'Stored  different  sugars  for  100,  200,  and  300  days, 
and  examined  them  by  the  usual  methods.  He  concludes  that  there 
is  no  danger  as  long  as  the  sugar  shows  an  alkaline  reaction.  The 
preparation  of  the  sugar,  for  example,  with  or  without  animal  charcoal, 
has  no  effect  if  the  alkalinity  of  the  sugar  amounts  to  0*020  or  0*030. 

N.  H.  J.  M. 

Production  of  Humus  from  Manures.  By  Harry  Snyder 
{Agr.  Expt.  Stat.  Univ.  Minnesota  Bui.,  63,  1897,  12 — 35.  Compare 
Abstr.,  1898,  ii,  449). — Cow  manure,  green  clover,  and  meat  scraps 
produce  valuable,  highly  nitrogenous  humus,  capable  of  combining 
with  the  phosphoric  acid  and  potash  of  the  soil.  Sawdust,  straw, 
and  carbohydrates  produce  humus  rich  in  carbon,  which  has  less 
power  to  combine  with  the  phosphoric  acid  and  potash  of  the  soil 
than  the  more  nitrogenous  forms  of  humus. 

Prolonged  cropping  produces  less  nitrogenous  and  more  carbonaceous 
humus  as  compared  with  the  humus  of  uncultivated  land. 

Forest  fires  may  dissipate  75  per  cent,  of  the  total  nitrogen  of  the 
soil,  and  the  practice  of  burning  over  new  land  sometimes  causes  per- 
manent injury  to  the  soil. 

Soils  which  are  deficient  in  humus  are  sandy  and  sandy-loam  soils, 
which  have  grown  maize,  potatoes,  and  small  grains  without  applica- 
tion of  stable  manures  or  without  the  proper  rotation  of  crops. 

Prairie  soil  contains,  per  acre,  about  1500  lbs.  of  phosphoric  acid 
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and  800  lbs.  of  potash  combined  with  humus.  After  twenty  years 
of  cultivation,  the  amount  of  phosphoric  acid  is  reduced  to  about  400  lbs. 
if  the  supply  of  humus  is  not  kept  up.  N.  H.  J.  M. 

Production  of  Nitrogenous  Manure.  By  Josef  Konig  {Bied. 
Centr.,  1898,  27,  667 — 671 ;  from  Neue  Zeit.  Ruhenzv,ckerind, 
1898,  1). — Attention  is  directed  to  the  possibility  of  supplying  a  great 
portion  of  the  nitrogen  required  in  Germany  for  manuring^  in  the 
form  of  ammonium  salts  from  gas-works  and  coke-furnaces.  It  is 
estimated  that  at  least  230,000  tons  of  ammonium  sulphate,  contain- 
ing 46,000  tons  of  nitrogen,  could  be  produced  annually  as  against 
19,600  tons  actually  produced  in  1898. 

As  regards  the  prevalent  idea  that  nitrogen  in  the  form  of 
ammonia  is  less  valuable  than  in  the  form  of  nitrates,  it  is  pointed 
out  that,  whilst  for  spring  manuring  nitrates  are  preferable  to 
ammonium  salts  (as  most  plants  probably  assimilate  nitrogen  in  the 
form  of  nitrates),  nitrates  have  the  disadvantage  that  they  are  liable 
to  give  rise  to  the  formation  of  a  crust  on  the  surface  of  the  soil ; 
they  are  also  unsuited  for  autumn  manuring  owing  to  loss  by 
drainage,  and  when  used  in  large  amounts  they  injure  the  quality  of 
the  crops. 

The  application  of  ammonium  salts  involves,  in  the  case  of  soils 
poor  in  lime,  more  or  less  frequent  addition  of  marl,  lime,  or  basic 
slag  ;  marl  and  ammonium  salts  may  be  applied  simultaneously,  but 
should  be  at  once  ploughed  in. 

Experiments  have  shown  the  relative  values  of  ammonium  sulphate 
and  sodium  nitrate  to  be  90 — 95  :  100.  But  when  the  disadvantages 
of  sodium  nitrate  are  taken  into  account,  both  forms  of  nitrogen  may 
be  considered  equal.  N.  H.  J.  M. 

Assimilation  of  Nitrates,  and  the  Effect  of  Different  Nitrates. 
By  W.  ScHNEiDEWiND  ^  (^iecZ.  Centr.,  1898,  27,  674—676;  from  J. 
Landw.,  1898,  46,  1). — The  results  of  experiments  with  sugar-beet 
manured  with  sodium  and  potassium  nitrates  respectively,  indicated 
that  the  sodium  salt  gave  a  greater  yield  of  dry  matter  and  sugar 
in  the  roots,  whilst  the  potassium  salt  produced  a  greater  amount  of 
leaf.  The  better  effect  of  sodium  nitrate  is  attributed  to  its  greater 
solubility  and  diffusibility. 

In  the  case  of  oats  manured  with  various  nitrates,  the  yield  of 
grain  was  greatest  with  the  magnesium  salt ;  sodium  nitrate  gave 
the  next  largest  amount  of  grain,  then  calcium,  and,  lastly,  potassium 
nitrate.  Magnesia  has  a  special  rdle  in  the  production  of  grain  ;  but 
it  is  supposed  that  the  better  result  of  sodium  as  compared  with 
potassium  nitrate  is  due,  as  in  the  case  of  sugar-beet,  to  the  greater 
solubility  of  sodium  salts,  and  to  the  consequent  more  rapid  supply  of 
nitrogen  and  phosphoric  and  sulphuric  acids  to  the  plant.  Straw 
production  was  least  with  magnesium,  and  greatest  with  potassium 
nitrate. 

The  composition  of  the  grain  did  not  vary  to  any  extent,  except  in 
the  case  of  the  magnesia  plants,  the  grain  of  which  was  somewhat 
richer  in  magnesia.  Most  of  the  magnesia,  however,  was  deposited 
in  the  straw. 
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It  is  not  supposed  that  sodium  can  in  any  way  replace  potassium 
in  its  functions  connected  with  the  migration  of  starch  and  sugar. 

K  H.  J.  M. 

Experiments  on  the  Effect  of  the  Phosphoric  Acid  of  Bone 
Meal.  By  Julius  Kuhn  {Bled.  Centr.,  1898,  27,  527—530;  from 
Deut.  landw.  Presse,  1897,  24,  Nos.  62  and  63). — Bone  meal,  being 
sparingly  soluble,  is  not  very  effective  when  applied  for  crops 
which  occupy  the  land  for  short  periods.  Even  the  after-effect  in 
such  cases  is  inconsiderable,  as,  with  ordinary  soils,  the  phosphoric 
acid  of  bone  meal  remains,  after  the  harvest,  unchanged  in  the 
sparingly  soluble,  tribasic  form.  The  effect  is,  however,  essentially 
different  in  the  case  of  crops  such  as  winter  wheat,  perennial 
clovers,  &c.,  and  the  appropriative  power  of  plants  such  as  winter 
rye  is  of  importance. 

Pot  experiments  were  made,  in  which  summer  rye  was  grown  in 
poor,  sandy  soil,  without  phosphate  and  with  different  amounts  of 
various  phosphates.  The  numbers  given  below  show  the  percentage 
increase  in  produce  over:  the  unmanured  pot.  The  amounts  of  phos- 
phoric acid  are  given  in  kilos,  per  hectare  : 


50  kilos.  P2O5. 

100kilo8.P2O5- 

200kilos.P2O5- 

400kilos.P2O5. 

grain. 

straw. 

grain. 

straw. 

grain. 

straw. 

grain. 

straw. 

Superphosphate 

15 
61 

64 
45 

13 
50 
61 

50 

45 
79 

58 

34 

72 

46 

76 

58 

77 

Degelatinised  bone  meal. 
Steamed  bone  meal 

60 

With  heavy  soils,  and  with  crops  of  long  vegetative  periods,  it  is  best 
to  employ  superphosphate.  With  good,  warm,  average  soil,  both 
steamed  bone  meal  and  superphosphate  may  be  used,  whilst  super- 
phosphate alone  should  be  applied  to  cold  loams,  or  cold  sandy 
loams.  In  the  case  of  good  sandy  soil,  superphosphate  should  not 
be  used ;  both  basic  slag  and  steamed  bone  meal  are  suitable. 

There  will,  perhaps,  in  future,  be  more  competition  between  de- 
gelatinised  bones  and  basic  slag  for  light  sandy  soils  than  has  hitherto 
been  the  case.  N.  H.  J.  M. 

Observations  as  to  whether  the  Beneficial  Action  of  Lime 
on  the  Soil  of  the  Experiment  Station  is  due  to  any  extent  to 
its  NeutraUsing  Action.  By  Homer  J.  Wheeler,  George  M. 
Tucker,  and  Burt  L.  Hartwell  {Ann.  Rep.  Agr.  Expt.  Stat.  Rhode  Island, 
1896,9, 294 — 318). — The  injurious  effect  which  invariably  resulted  from 
the  continuous  application  of  ammonium  sulphate  to  the  soil  of  the 
Experiment  Station  could  be  overcome  by  simultaneous  application  of 
sufficient  potassium  carbonate,  wood  ashes,  air-slacked  lime,  sodium 
carbonate,  or  caustic  magnesia.  Magnesium  sulphate  gave  less 
satisfactory  results,  and  the  same  holds,  in  a  more  marked  degree,  in  the 
case  of  gypsum  as  compared  with  slacked  lime.     In  experiments  with 
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potatoes,  gypsum  failed  to  produce  the  beneficial  effect  observed  with 
calcium  carbonate,  acetate,  and  oxalate,  slacked  lime  and  wood-ashes. 
Calcium  acetate  and  oxalate  are  no  doubt  converted  in  the  soil  into 
carbonate  (compare  Schmoeger,  Ber.,  1879,  755).  It  is  concluded  that, 
apart  from  the  beneficial  effect,  both  physical  and  manurial,  of  the 
above-named  substances,  they  were  probably,  to  a  great  extent,  useful 
owing  to  a  natural  deficiency  of  bases  in  the  soil  and  also  in  correct- 
ing acidity.     Calcium  chloride  exerted  a  poisonous  action  (on  potatoes). 

N.  H.  J.  M. 
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Measurement  of  Gases.  By  Otto  Bleier  {Ber.^  1898,  31, 
2513). — The  author  finds  the  method  recently  described  by  him 
(Abstr.,  1898,  i,  183)  for  the  absolute  measurement  of  gases  has  been 
previously  used  by  Hempel  (Verhdlg.  Vereins.  Beford.  Gewerbjl.,  1894, 
460).  A.  H. 

Crystals  in  Blowpipe  Beads.  By  Wilhelm  Florence  (Jahrh.  f. 
Min.,  1898,  ii,  102 — 146). — A  systematic  account  is  given  of  the 
results  obtained  on  heating  various  substances  in  borax  and  sodium 
phosphate  beads  with  or  without  the  presence  of  lead  oxide ;  numerous 
figures  are  given  of  the  crystals  characteristic  for  each  element  so 
treated.  The  method  is  recommended  for  the  microchemical  deter- 
mination of  minerals  in  the  dry  way.  L.  J.  S. 

Use  of  Ferrous  Salts  in  Alkaline  Solution  as  a  Reducing 
Agent  in  Volumetric  Analysis.  By  Andre  Job  {Compt.  rend.j 
1898,  127,  59 — 60). — A  solution  made  by  adding  an  excess  of  sodium 
pyrophosphate  to  a  solution  of  ferrous  ammonium  sulphate,  is  recom- 
mended as  an  alkaline  reducing  agent  in  volumetric  analysis.  When 
titrated  with  iodine  or  potassium  permanganate,  an  operation  which 
should  be  carried  out  in  a  current  of  hydrogen,  the  liquid  remains 
colourless  up  to  the  end  point,  which  is  extremely  sharp. 

A  solution  of  sodium  pyrophosphate  readily  dissolves  ferrous 
sulphide,  and  the  green  solution  thus  obtained  is  well  adapted  for  the 
colorimetric  estimation  of  small  quantities  of  iron.  The  reaction  is 
stated  to  be  as  delicate  as  that  with  potassium  thiocyanate.  The  solu- 
tion to  be  tested  for  traces  of  iron  is  mixed  with  a  few  drops  of  sodium 
pyrophosphate  solution  and  one  bubble  of  hydrogen  sulphide  passed 
in.  N.  L. 

Estimation  of  Moisture  in  Invert-sugar.  By  Leonard  T.  Thorne 
and  E.  H.  Jeffers  {J.  Soc.  Chem.  Ind.,  1898,  17,  114— 116).— In 
consequence  of  the  difficulty  of  drying  invert-sugar  in  the  ordinary 
way,  it  is  usual  to  take  the  specific  gravity  (at  60°  F.)  of  a  10  per  cent, 
solution  of  the  sample,  and  divide  the  excess  of  gravity  over  that  of 
water  (taken  as  1000)  by  0*386.  This  gives  the  percentage  of  dry 
sugar  in  the  solution  and  the  moisture  in  the  sample  is  obtained  by 

4—2 
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difference.  When  a  notable  amount  of  mineral  matter  is  present  this 
is  estimated,  the  percentage  is  multiplied  by  0'8,  and  deducted  from 
the  original  excess  gravity  before  calculating  out  the  dry  sugar 
(Heron). 

To  obtain  a  direct  method  of  estimating  the  moisture,  the  authors 
have  devised  an  apparatus  for  drying  the  sugar  at  65 — 70°  in  a  slow 
current  of  carbonic  anhydride  at  a  pressure  of  50 — 80  mm.  of  mercury. 
For  this  purpose,  the  sugar  is  weighed  on  to  the  end  of  a  coil  of  paper 
contained  in  a  test  tube  (previously  dried  until  constant  in  weight) 
and  is  then  distributed  over  the  paper  by  the  addition  of  a  few  c.c.  of 
water,  with  certain  precautions.  The  test  tube  is  then  placed  in  a 
wider  tube  which  is  heated  in  the  vapour  of  boiling  methylated  spirit, 
and  whilst  kept  exhausted  as  completely  as  possible  by  a  powerful  and 
constantly  working  exhaust  pump,  a  very  slow  current  of  carbonic 
anhydride  is  allowed  to  pass  through  the  apparatus.  The  results 
agree  very  closely  with  those  deduced  from  the  specific  gravity  of  the 
solutions  provided  that  the  ash  is  weighed  after  sulphating  and  ^^5- 
deducted  before  multiplying  by  O'S  ;  also  for  invert-sugars,  the  factor 
0'3888  given  by  Brown,  Morris  and  Millar  (Trans.,  1897,  80),  is 
employed  instead  of  0"386,  which  is  the  correct  factor  for  saccharose. 

M.  J.  S. 

Use  of  a  Solution  of  Phloroglucinol- vanillin  for  the  Detec- 
tion of  Halogens  in  Organic  Compounds.  By  P.  N.  Baikow 
{Cheni.  Zeit.,  1898,  22,  20—21). — An  alcoholic  solution  of  phloro- 
glucinol-vanillin  has  been  successfully  used  for  the  detection  of  free 
hydrochloric  acid  in  gastric  juice ;  the  author  now  states  that  it  may 
be  successfully  applied  to  test  for  halogens  in  the  products  of  com- 
bustion of  organic  substances. 

The  safest  way  is  to  operate  as  follows.  A  porcelain  dish  is  rinsed 
with  some  of  the  reagent  and  then  dried ;  a  little  of  the  substance  to 
be  tested  is  burnt  on  a  platinum  wire  in  a  spirit  lamp,  or,  if  it  is  a 
gas,  it  is  either  burnt  from  a  jet,  or  a  current  of  it  is  passed  through 
the  spirit  flame.  If  the  dish  coated  with  the  reagent  is  inverted  over 
the  flame,  the  least  trace  of  halogen  acid  formed  will  be  indicated 
by  the  intensely  red  permanent  coloration.  L.  de  K. 

Estimation  of  Oxygen  in  Copper.  By  Maurice  Lucas  {J. 
Fha/rm.,  1898,  [vi],  8,  311— 312).— By  varying  the  details  of  the 
silver  nitrate  method  of  estimating  cuprous  oxide  in  copper,  the  author 
has  determined  the  conditions  which  are  necessary  to  give  concordant 
results  agreeing  with  those  obtained  on  reduction  by  hydrogen.  It 
appears,  also,  that  when  cuprous  oxide  alone  is  treated,  the  amount  of 
copper  in  the  residue  corresponds  with  that  required  by  Hampe's 
equation,  and  that  the  action  of  silver  nitrate  on  mixed  cuprous 
oxide  and  copper  gives  the  same  result  as  its  action  on  the  separate 
components  of  the  mixture.  On  immersing  a  sheet  of  copper  in  a 
neutral  solution  of  copper  nitrate,  no  precipitate  containing  copper  is 
obtained  on  filtering.  W.  A.  D. 

Estimation  of  Sulphur  in  Coal.  By  George  L.  Heath  (/.  Arner. 
Ghem.  /S'oc,  1898,  20,  630— 637).— The  author  rejects,  for  technical 
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purposes,  those  processes  which  are  based  on  fusing  with  an  oxidising 
mixture,  as  this  involves  an  evaporation  in  order  to  render  any  silica 
insoluble. 

The  best  method  is  the  one  proposed  by  Eschka,  provided  that 
bromine  is  used  as  the  oxidising  agent ;  the  details  are  as  follows. 
One  gram  of  the  powdered  coal  is  intimately  mixed  with  1  gram  of 
pure  light  magnesia  and  half  a  gram  of  dry  sodium  carbonate,  and 
heated  in  a  100  c.c,  platinum  dish  with  the  flame  of  a  large  spirit 
lamp,  at  first  very  slowly  ;  the  mixture  is  frequently  stirred  with  a 
platinum  wire,  and  the  whole  is  finally  heated  for  15  minutes  at  a 
low,  red  heat.  When  cold,  the  contents  are  transferred  to  a  beaker, 
and  boiled  for  5  minutes  with  100  c.c.  of  water  and  15  c.c.  of  saturated 
bromine  water;  the  filtrate  is  finally  mixed  with  a  slight  excess  of 
hydrochloric  acid  and  then  precipitated  with  barium  chloride,  with 
the  usual  precautions.  L.  de  K. 

Estimation  of  Traces  of  Hydrogen  Sulphide  in  the  Air. 
By  Karl  B.  Lehmann  {Chem.  Centr.,  1898,  i,  139;  from  Ai^ch.  Hyg., 
30,  262). — First  method. — Eight  litres  of  air  are  drawn  through 
10  c.c.  of  N/100  iodine  solution,  at  the  rate  of  6  litres  in  30  minutes, 
by  means  of  an  aspirator,  any  traces  of  iodine  which  may  be  carried 
off  by  the  current  being  caught  in  a  trap  containing  an  N/100  solu- 
tion of  sodium  thiosulphate.  From  the  loss  in  iodine,  the  amount  of 
hydrogen  sulphide  is  calculated. 

Second  method. — The  same  volume  of  air  is  passed  through  a  glass 
tube  30  cm.  long  and  12  mm.  wide  containing  a  strip  of  filter  paper 
5  cm.  long  and  2  cm.  wide  which  has  been  saturated  with  lead  nitrate 
solution.  If  the  paper  turns  pale  yellowish-brown,  the  air  contains 
about  1*4 — 2  parts  of  hydrogen  sulphide  per  million;  if  dark  brown, 
the  amount  will  be  from  3 — 5  parts,  and  if  brownish-black,  8  or  more 
parts  may  be  present.  L.  de  K. 

Titration  of  Combined  Sulphuric  Acid.  By  Max  Beuter 
{Ghem.  Zeit.,  1898,  22,  357). — The  author  has  tried  Andrews'  process 
(Amer.  Chem.  J.j  1880,  2,  567),  and  finds  that  it  gives  excellent  results 
if  the  titration  with  thiosulphate  is  made  in  a  liquid  containing  only 
5  c.c.  of  hydrochloric  acid  instead  of  20 ;  as  this  necessitates  a 
longer  contact  with  potassium  iodide,  the  beaker  should  be  covered 
with  a  watch-glass,  and  the  air  kept  off  by  a  surface  current  of 
carbonic  anhydride. 

The  process,  as  will  be  remembered,  consists  in  precipitating  the 
sulphuric  acid  by  means  of  a  solution  of  barium  chromate  in  hydro- 
chloric acid.  The  excess  of  barium  chromate  is  then  removed  by 
means  of  calcium  carbonate,  and  the  filtrate  which  contains  an  amount 
of  soluble  chromate  equivalent  to  the  sulphate  is  acidified  with  hydro- 
chloric acid,  mixed  with  potassium  iodide,  and  titrated  with  sodium 
thiosulphate.  L.  de  K. 

Estimation  of  Nitrogen  by  the  Kjeldahl-Gunning  Method. 
By  K.  Wedemeyer  {Chem.  Zeit.,  1898,22,  21).— The  author  has  proved 
by  a  number  of  experiments  that  the  addition  of  potassium  sulphate, 
as  recommended  by  Gunning,  to  the  usual   mixture  of  sulphuric  acid, 
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phosphoric  anhydride,  and  metallic  mercury,  considerably  shortens  the 
time  of  boiling  without  in  the  least  interfering  with  the  accuracy  of 
the  method. 

Note. — Those  who  have  read  Gunning's  original  Dutch  paper  know 
that  his  chief  object  was  to  obviate  the  addition  of  potassium  perman- 
ganate, salts  of  heavy  metals,  phosphoric  anhydride,  &c.       L.  de  K. 

Detection  of  Nitrates  in  Milk  by  means  of  Formaldehyde. 
By  E.  Fritzmann  {Ghem.  Gentr.,  1898,  i,  218—219;  from  Zeit.  Offl. 
Ghem.,  3,  610 — 614). — Nitrates,  which,  if  present  in  milk,  are  a  sure 
sign  of  the  presence  of  adulteration  with  water,  may  be  detected  by 
adding  to  the  milk  a  small  quantity  of  formaldehyde,  such  as  one  drop 
of  a  40  per  cent,  solution  to  250  c.c.  of  the  sample.  On  adding 
strong  sulphuric  acid,  which  should  be  chemically  pure,  a  blue  ring  is 
obtained,  and,  on  shaking,  the  liquid  turns  reddish-  or  bluish-violet. 
Too  much  formaldehyde  interferes  with  the  reaction ;  if,  therefore,  the 
reaction  still  shows  when  more  of  it  is  added,  the  amount  of  nitrates  is 
considerable.  L.  de  K. 

Estimation  of  Phosphoric  Acid.  By  Henri  Lasne  {Gompt. 
rend.,  1898,  127,  62— 64).— According  to  Vignon  (Abstr.,  1898,  ii, 
639),  the  sum  of  the  amounts  of  phosphoric  acid  precipitated  as 
ammonium  magnesium  phosphate  from  the  solutions  obtained  by 
treating  superphosphate,  (1)  with  water,  (2)  with  ammonium  citrate 
solution,  is  always  considerably  less  than  the  amount  precipitated 
from  the  mixture  of  the  two  solutions.  The  author,  in  his  large 
experience  of  superphosphate  analysis,  has  never  observed  such  a 
discrepancy,  and  quotes  the  results  of  three  experiments  in  support 
of  his  opinion  of  the  exactitude  of  the  precipitation  of  phosphoric 
acid  in  presence  of  ammonium  citrate.  It  is  also  maintained  that 
ammonium  magnesium  phosphate  is  absolutely  insoluble  in  a  liquid 
containing  one-third  of  its  volume  of  ammonia  of  22°,  and  experi- 
ments are  described  which  show  that  even  as  little  as  a  milligram 
of  phosphoric  acid  in  a  litre  of  liquid  is  completely  precipitated  as 
the  double  salt.  N.  L. 

Estimation  of  Phosphoric  Acid.  By  Lto  Yignon  {Gompt.  rend., 
1898,  127,  191). — A  reply  to  Lasne  (preceding  abstract).  The  author 
does  not  dispute  the  fact  that  the  phosphoric  acid  soluble  in  citrate 
solution  may  be  determined  with  accuracy  directly,  but  maintains  that 
his  method  of  estimating  it  by  difference  offers  the  combined 
advantages  of  rapidity  and  accuracy.  N.  L. 

Estimation  of  Phosphoric  Acid  for  Physiological  Pur- 
poses. By  Albert  Neumann  {Ghem.  Gentr.,  1898,  i,  219—223); 
from  jDu  Boia  Reymond'a  Arch.,  1897,  552—553). — The  destruction 
of  the  organic  matter  is  effected  by  means  of  strong  sulphuric  acid 
and  ammonium  nitrate,  1  gram  for  every  c.c.  of  the  acid,  the  operation 
being  conducted  in  a  Kjeldahl  flask  and  the  substance  introduced  in  two 
or  three  separate  portions.  To  destroy  the  organic  matter  in  25  c.c.  of 
urine,  10  c.c.  of  acid  is  required  ;  for  25  c.c.  of  milk  or  8  grams  of  fresh 
meat,  15  c.c.  ;  and  for  5  grama  of  dry  faeces,  20  c.c.  of  acid  is  needed. 
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The  phosphoric  acid  is  then  estimated   gravjinetrically  or,  if  possible, 
by  the  volumetric  uranium  process.  L.  de  K. 

Method  of  Preparing  a  Strictly  Neutral  Ammonium  Citrate 
Solution.  By  A.  D.  Cook  {J.  Amer.  Chem.  Soc,  1898,  20, 
585 — 586). — Seven  hundred  and  forty  grams  of  citric  acid  is  placed  in 
a  4-litre  measure  containing  1900  c.c.  of  10  per  cent,  ammonium 
hydroxide,  the  mixture  is  vigorously  stirred  until  it  is  all  dissolved, 
and  the  solution  made  up  to  the  mark  ;  after  being  again  well  stirred, 
it  is  transferred  to  a  large  porcelain  evaporating  dish  and 
allowed  to  remain  overnight;  in  the  morning  it  will  be  found 
to  be  perfectly  neutral  both  to  corallin  and  cochineal.  It  is  then 
diluted  with  water  to  a  sp.  gr.  =  1*09  at  20°.  L.  de  K. 

Estimation  of  Citrate  Soluble  Phosphoric  Acid  in  Bone 
Meals,  Superphosphates,  &c.  By  0.  Bottcher  {Chem,  Zeit.,  1898,22, 
201 — 202). — Five  grams  of  the  sample  is  repeatedly  ground  up  with 
a  solution  of  ammonium  citrate  containing  free  citric  acid,  and  the 
whole  introduced  into  a  Stohmann's  half-litre  flask,  which  is  then  filled 
up  to  the  mark  with  the  citrate  solution  at  17*5°.  After  closing  the 
flask  with  an  indiarubber  cork,  it  is  rotated  for  30  minutes  in  a  suitable 
apparatus  which  turns  30 — 40  times  per  minute  round  its  axis.  The 
liquid  is  then  filtered  and  50 — 100  c.c.  is  used  for  the  estimation  of 
the  phosphoric  acid  either  by  the  molybdic  or  the  magnesia  method. 

Preparation  of  the  Citrate  Solution. — One  hundred  and  fifty  grams 
of  citric  acid  is  put  into  a  litre  flask,  dissolved  in  water,  and  exactly 
neutralised  with  ammonia ;  10  grams  of  citric  acid  is  then  added, 
and  the  whole  is  made  up  to  1  litre.  Before  use,  1  volume  of  the 
solution  is  diluted  with  4  volumes  of  water.  L.  de  K. 

Ignition  of  Magnesium  Ammonium  Phosphate.  By  Hugo 
Mastbaum  {Zeit.  anal.  Cher^i.,  1898,  37,  581 — 582). — With  reference 
to  the  rapid  method  of  igniting  magnesium  ammonium  phosphate 
described  by  Schmoger  (Abstr,,  1898,  ii,  455),  the  author  states  that 
even  the  preliminary  drying  of  the  precipitate  is  unnecessary,  but 
that  the  wet  precipitate,  wrapped  in  its  paper  filter,  may  be  placed  in 
the  platinum  crucible  and  the  latter  at  once  exposed  to  the  full  flame 
of  a  Bunsen  burner.  The  water  assumes  almost  instantly  the  spheroidal 
condition,  and  no  loss  of  precipitate  takes  place.  After  15 — 20  minutes, 
the  grey  residue  is  moistened  with  strong  nitric  acid,  which  is  then 
carefully  evaporated.  Exposure  to  the  blowpipe  flame  for  half  a 
minute  completes  the  ignition.  M.  J.  S. 

Volumetric  Analysis  of  a  Mixture  of  Alkyl  Phosphates 
with  Phosphoric  Acid.  By  Jacques  Cavalier  [Compt.  rend.,  1898, 
127,  60 — 61). — The  composition  of  a  mixture  of  phosphoric  acid  with 
the  two  alkyl  phosphates,  EHgPO^  and  Bg^PO^,  where  R  is  methyl, 
ethyl,  or  allyl,  may  be  determined  volumetrically  by  a  process  based 
on  the  behaviour  of  these  compounds  towards  different  indicators  and 
on  the  different  solubilities  of  the  barium  salts.  The  dialkyl  hydrogen 
phosphate  is  acid  to  methyl-orange  and  to  phenolphthalein,  and  is 
rendered  neutral  to  both  indicators  by  combination  with  one  equivalent 
of  alkali.     The  monalkyl  dihydrogen  phosphate  is  neutralised  by  one 
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equivalent  of  alkali  if  methyl-orange  is  used  as  the  indicator, 
and  by  two  equivalents  if  phenolphthalein  is  employed  ;  the  barium 
salt  is  soluble  in  water.  Phosphoric  acid  resembles  the  preceding 
compound  in  its  behaviour  with  indicators^  but  the  barium  salt, 
BaHPO^,  is  insoluble  in  water.  The  mixture  of  the  three  acids  is  first 
titrated  with  baryta  water  in  the  cold,  using  methyl-orange  as 
indicator,  and  the  liquid  is  then  warmed  to  about  60°  and  the 
titration  completed  to  the  end  point  indicated  by  phenolphthalein. 
The  first  titration  gives  the  sum  of  the  three  acids  and  the 
second  the  two  polybasic  acids,  RHgPO^  and  H3PO4.  The  liquid  is 
now  filtered  from  the  precipitated  barium  hydrogen  phosphate,  and 
both  precipitate  and  filtrate  are  mixed  with  excess  of  standard  hydro- 
chloric acid.  The  phosphoric  acid  and  the  monalkyl  dihydrogen  phos- 
phate respectively  contained  in  the  two  solutions  thus  obtained  are 
then  titrated  with  baryta  water,  the  volume  of  alkali  required  to  pass 
from  the  end  point  indicated  by  methyl-orange  to  that  indicated  by 
phenolphthalein  being  determined.  The  sum  of  the  two  results 
should  be  equal  to  that  given  by  the  second  titration  of  the  original 
mixture.  N.  L. 

Separation  and  Estimation  of  Arsenic.  By  John  Pattinson 
and  Hugh  S.  Pattinson  (/.  Soc.  Che^n.  Ind.,  1898,  17,  211—214).— 
Arsenious  sulphide  requires  for  dissolution  not  more  than  400,000  parts 
of  hydrochloric  acid  of  sp,  gr.  =  1'17  saturated  with  hydrogen  sulphide. 
In  the  absence  of  hydrogen  sulphide,  the  solubility  is  somewhat 
greater,  although  still  very  minute.  Lead,  cadmium,  tin,  aatimony, 
and  bismuth  are  not  precipitated  at  all  by  hydrogen  sulphide  from 
acid  of  this  strength,  and  the  separation  of  arsenic  from  these  metals 
is  quantitatively  complete.  The  precipitate  may  be  washed  with  a 
mixture  of  5  parts  of  hydrochloric  acid  and  2  parts  of  hydrogen  sul- 
phide solution  without  loss,  and  without  risk  of  precipitation  of  the 
other  metals.  If  the  arsenic  be  in  the  form  of  arsenic  acid,  it  may 
be  reduced  by  stannous  chloride  before  passing  the  gas. 

The  arsenious  sulphide  is  best  collected  on  an  asbestos  (Gooch) 
filter.  After  washing  with  acid,  and  then  completely  with  water,  it 
may  either  be  weighed,  or,  if  the  quantity  amounts  to  only  a  few 
centigrams,  it  may  be  heated  with  10 — 15  c.c.  of  strong  sulphuric 
acid  in  an  uncovered  beaker  at  a  temperature  at  which  the  acid  gives 
off  white  fumes.  No  loss  of  arsenic  is  to  be  feared  if  chlorides  are 
absent.  Hydrogen  sulphide  is  first  given  off,  then  sulphurous 
anhydride ;  the  acid  darkens  at  first  but  becomes  colourless  when  all 
the  sulphurous  anhydride  is  expelled.  A  clear  solution  of  arsenious 
acid  is  thus  obtained.  The  solution  is  then  nearly  neutralised  with 
sodium  hydroxide,  rendered  alkaline  with  excess  of  sodium  hydrogen 
carbonate,  and  titrated  with  iodine.  A  blank  experiment  with  the 
same  sulphuric  acid  is  desirable.     Very  accurate  results  are  obtained. 

M.  J.  S. 

Volumetric  Estimation  of  Boric  Acid.  By  Vadam  {J.  Pharm., 
1898,  [vi],  8,  109 — 111). — In  presence  of  an  excess  of  mannitol,  the 
quantity  of  boric  acid  present  in  a  solution  can  be  determined  by 
adding  decinormal  caustic  soda  until  an  alkaline  reaction  with  phenol- 
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phthalein  or  litmus  is  obtained  ;  the  end  point  of  the  reaction  is  more 
sharply  defined  than  in  Barthe's  method,  using  glycerol  (Abstr., 
1896,  ii,  337).  In  both  cases,  however,  1  c.c.  of  decinormal  alkali  is 
equivalent  to  0*0062  gram  of  boric  acid.  The  above  method  is  avail- 
able for  determining  boric  acid  in  butter ;  1*5  grams  of  the  latter  is 
extracted  with  warm  water  (20  c.c),  the  free  fatty  acids  present 
neutralised  with  decinormal  caustic  soda  in  presence  of  litmus, 
1 — 2  grams  of  mannitol  added,  and  the  boric  acid  determined  as  above 
described.  W.  A.  D. 

Estimation  of  Potassium.  By  Julius  Diamant  {Chem.  Zeit., 
1898,  22,  99). — The  author,  finding  a  great  difficulty  in  making 
potassium  platinochloride  perfectly  anhydrous,  now  proposes  the 
following  process. 

The  double  salt,  which  should  weigh  about  0  5  gram,  is  dissolved 
in  boiling  water  in  a  500  c.c.  flask,  and  when  cold  is  diluted  to  the 
mark,  and  1  gram  of  zinc  dust  is  added ;  this  rapidly  decomposes 
the  compound,  forming  zinc  and  potassium  chlorides.  Two  hundred  and 
fifty  c.c.  is  then  pipetted  off  and  titrated  with  N/10  silver  nitrate; 
from  the  chlorine  thus  found,  the  amount  of  potassium  chloride  may 
be  readily  calculated.  L.  de  K. 

Test  for  the  Presence  of  Sodium  Hydrogen  Carbonate  in 
Sodium  Carbonate.  By  Melchior  Kubli  {Arch.  Pharm.,  1898,  236, 
321 — 324). — The  test  for  the  presence  of  sodium  hydrogen  carbonate  in 
sodium  carbonate,  as  given  in  the  Fharmacop.  German.,  III.,  and  in  the 
Fharmacop.  Boss.,  lY.,  is  not  sufficiently  delicate,  as,  according  to  the 
author,  it  will  not  show  the  presence  of  2  per  cent,  of  the  acid  salt,  and 
according  to  Thiimmel  {Pharni.  Central-H.,  1891,  86)  as  much  as 
4 — 5  per  cent,  may  escape  detection.  The  author  therefore  proposes 
the  following  test,  which  depends  on  the  fact  that  an  aqueous  solu- 
tion of  a  soluble  quinine  salt  of  a  certain  concentration  is  not  pre- 
cipitated by  normal  sodium  carbonate,  if  the  latter  does  not  contain 
more  than  2  per  cent,  of  sodium  hydrogen  carbonate. 

Ten  c.c.  of  a  solution  of  quinine  hydrochloride,  containing  0'4  gram 
of  the  salt  in  100  c.c.  water,  is  added  to  10  c.c.  of  the  sodium  car- 
bonate solution  (3  grams  in  50  c.c.  water) ;  if  there  is  not  more  than 
2  per  cent,  of  sodium  hydrogen  carbonate  present,  no  permanent 
cloudiness  is  produced.  The  quinine  solution  should  be  preserved  from 
air  and  light.  A.  W.  C. 

Estimation  of  Perchlorate  in  Chili  Saltpetre.  By  Otto 
FoERSTER  {Chem.  Zeit.,  1898,  22,  357). — Ten  grams  of  the  sample  is 
mixed  with  10  grams  of  pure  dry  sodium  carbonate  and  heated  in  a 
covered  platinum  or  porcelain  dish  over  the  full  flame  until  the  fused 
mass  flows  quietly  ;  this  takes  about  10  minutes.  When  cold,  the 
mass,  which  can  be  readily  detached  from  the  dish,  is  dissolved  in 
dilute  nitric  acid,  and  the  total  chlorine  titrated  by  Yolhard's  method  ; 
after  allowing  for  chlorine  present  in  other  forms,  the  difference  is 
calculated  to  perchlorate.  L.  de  K. 

Estimation  of  Lead  in  Ores.  By  Fr.  Moldenhauer  (Cliem.  Zeit., 
1898,  22,  256— 257).— Two  grams  of  the  finely  powdered  ore  is  boiled 
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with  strong  hydrochloric  acid  until  hydrogen  sulphide  is  no  longef 
evolved-  if  much  antimony  is  present,  this  may  be  practically  ex- 
pelled by  evaporating  to  dryness  two  or  three  times  with  strong 
hydrochloric  acid ;  the  addition  of  a  little  nitric  acid  is  advisable. 
The  dry  residue  is  now  moistened  with  hydrochloric  acid,  100  c.c.  of 
water  is  added,  the  liquid  boiled  to  dissolve  the  lead  chloride,  and  the 
insoluble  matter  repeatedly  washed  with  boiling  water  until  quite  free 
from  lead ;  300  c.c.  generally  suffices.  The  filtrate,  heated  to  redissolve 
any  deposited  lead  chloride,  is  nearly  neutralised  with  ammonia,  preci- 
pitated with  hydrogen  sulphide,  and  the  lead  sulphide  collected, 
washed,  and  digested  with  ammonium  sulphide.  It  is  then  treated, 
together  with  the  paper,  with  nitric  acid,  evaporated  to  dryness,  and 
after  being  heated  to  expel  any  sulphur  and  organic  matter,  is  con- 
verted into  sulphate  by  means  of  sulphuric  acid ;  finally,  the  sulphate 
is  freed  from  other  metals  by  washing,  dried,  and  weighed. 

L.  DE  K. 

Estimation  of  Traces  of  Lead  in  Water.  By  A.  Liebrich 
{Chem.  Zeit.,  1898,  22,  225). — One,  or  more,  litres  of  water  is  con- 
centrated, acidified  with  acetic  acid,  precipitated  with  hydrogen  sul- 
phide, and  the  precipitate  ignited  and  converted  into  sulphate  by 
heating  with  a  drop  of  sulphuric  and  nitric  acid.  The  lead  sulphate 
is  then  dissolved  in  a  few  c.c.  of  10  per  cent,  aqueous  potash,  diluted 
to  20  c.c,  mixed  with  2  c.c.  of  freshly  prepared  ammonium  sulphide, 
and  the  tint  compared  with  that  given  by  a  standard  solution  of  lead 
sulphate  in  aqueous  potash  containing  1  milligram  of  lead  per  c.c,  and 
also  diluted  to  20  c.c.  The  experiment  is  then  repeated,  using  more, 
or  less,  of  the  standard  lead.  By  way  of  control,  the  lead  sulphide 
may  be  again  converted  into  sulphate  and  weighed.  L.  de  K. 

New  Volumetric  Method  for  the  Estimation  of  Copper. 
By  BicHARD  K.  Meade  (/.  Amer.  Chem.  Soc,  1898,  20,  610—613).— 
The  solution  of  the  copper  ore  is  evaporated  with  sulphuric  acid,  the 
residue  is  dissolved  in  water,  the  greater  part  of  the  free  acid  neutra- 
lised with  ammonia,  and  sulphurous  acid  added  in  excess ;  the  copper 
is  then  precipitated  by  adding  a  slight  excess  of  ammonium  thio- 
cyanate.  The  precipitate,  collected  on  asbestos,  is  well  washed  and 
then  put  back  into  the  beaker,  where  it  is  heated  with  aqueous  (3  per 
cent.)  potash  ',  the  suboxide  thus  produced  is  again  collected  on  an 
asbestos  filter,  well  washed  with  hot  water,  and  then  heated  in  a  beaker 
with  solution  of  pure  ferric  sulphate  until  it  is  entirely  dissolved.  The 
cuprous  oxide  sets  free  a  corresponding  equivalent  of  ferrous  oxide,  which 
is  then  titrated  with  permanganate,  the  iron  equivalent  of  the  perman- 
ganate multiplied  by  1*125  giving  the  weight  of  the  copper  in  the 
sample. 

Instead  of  sulphurous  acid,  a  mixture  of  equal  weights  of  sodium 
hydrogen  sulphite  and  potassium  thiocyanate  may  be  used  to  precipi- 
tate the  copper.  Ferric  chloride  may  be  used  instead  of  ferric  sul- 
phate, but  the  titration  with  permanganate  is  then  less  safe.  The 
process  is  not  interfered  with  by  the  presence  of  arsenic,  antimony, 
bismuth,  or  zinc.  L.  de  K. 
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Estimation  of  Copper  in  Vegetables.  By  Victor  Vedrodi 
(Ghem.  Zeit.,  1898,  22,  103— 104).— This  is  a  controversy  with 
Lehmann  on  the  subject  of  the  occurrence  of  copper  in  vegetable 
substances.  The  author  (Abstr.,  1897,  ii,  602)  has  found  in  the  same 
samples  a  very  much  larger  amount  of  copper  than  Lehmann  did,  and 
attributes  this  to  the  inaccuracy  of  the  latter's  colorimetric  process. 
The  author  also  expresses  his  view  that  the  presence  of  even  0*8  gram 
of  copper  per  kilogram  of  wheat  does  not  constitute  a  danger  to 
health,  as  the  metal  is  there  in  the  form  of  a  harmless  compound. 

L.  DE  K. 

Estimation  of  Copper  in  Vegetable  Substances.  By  Karl 
B.  Lehmann  {CJiem.  Zeit.,  1898,  22,  296— 297).— A  reply  to  Vedrodi 
(preceding  abstract).  The  author  cannot  understand  the  great  dif- 
ferences in  the  amount  of  copper  found  by  Vedrodi  and  himself  in  the 
ash  of  the  same  cereals,  but  he  upholds  his  own  views.         L.  de  K. 

Estimation  of  Cuprous  Oxide  by  Permangante.  By  Robert 
M.  Caven  and  Alfred  Hill  {J.  Soc.  Ghem.  Ind.,  1897, 16,  981—983  ; 
17,  124). — Cuprous  oxide  dissolves  completely  and  rapidly  in  a  mixture 
of  potassium  permanganate  and  sulphuric  acid,  with  formation  of  cupric 
sulphate  and  corresponding  reduction  of  the  permanganate.  One  part 
of  sulphuric  acid  is  diluted  with  3  parts  of  water,  and  4  volumes  of  this 
acid  is  added  to  1  vol.  of  standard  permanganate.  The  cuprous  oxide, 
collected  and  washed  on  an  asbestos  filter,  is  introduced  into  a  measured 
excess  of  this  mixture,  and  after  stirring  for  a  minute  or  two  the 
unreduced  permanganate  is  titrated  with  oxalic  acid.  Highly  satis- 
factory results  are  obtained  with  great  rapidity.  M.  J.  S. 

Quantitative  Separation  of  Metals  by  Hydroxylamine  and 
Hydrazine.  By  Paul  Jannasch  {Ber.,  1898,  31,  2377—2394).— 
[With  G.  Devin.] — Mercury  may  be  separated  from  copper,  bismuth, 
lead,  cadmium,  arsenic,  antimony,  or  tin,  in  solutions  of  their  salts,  by 
the  employment  of  an  ammoniacal  solution  of  hydroxylamine.  A 
mixture  of  mercuric  chloride  and  a  salt  of  one  of  these  metals  is 
dissolved  in  water,  or  in  hydrochloric  acid  if  necessary,  tartaric  acid, 
ammonia,  and  hydroxylamine  hydrochloride  are  added  in  excess,  and  the 
solution  heated  until  the  precipitation  of  mercury  is  complete;  the 
latter  is  then  collected,  redissolved  in  fuming  nitric  acid,  the  solution 
evaporated  to  dryness,  the  residue  taken  up  with  hydrochloric  acid  and 
water,  and  the  mercury  precipitated  as  sulphide.  From  the 
ammoniacal  filtrate,  the  remaining  metal  may  be  separated  by  suitable 
means,  the  copper  as  cuprous  thiocyanate,  the  bismuth,  lead,  cadmium, 
antimony,  and  tin  as  sulphides,  and  the  arsenic  as  magnesium  ammonium 
arsenate.  The  copper,  cadmium,  bismuth,  and  tin  are  finally  weighed 
as  oxides,  the  lead  as  sulphate  or  peroxide,  and  the  antimony  as  sulphide 
or  oxide. 

[With  F,  Alffers.] — In  a  similar  manner,  mercury  is  separated  from 
molybdenum  or  tungsten  by  ammoniacal  hydroxylamine  in  the  presence 
of  tartaric  or  citric  acids  ;  the  precipitated  metal  is  treated  as  described 
above,  whilst  from  the  filtrate  the  molybdenum  is  obtained  as  sulphide 
and  weighed  as  trioxide. 
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The  separation  of  mercury  from  aluminium,  chromium,  or  manganese 
is  effected  by  the  same  reducing  agent  in  the  presence  of  oxalic  acid  ; 
aluminium  and  chromium  are  obtained  as  oxides,  whilst  the  manganese 
is  precipitated  from  the  ammoniacal  filtrate  by  hydrogen  peroxide  and 
weighed  as  the  protosesquioxide.  Tartaric  or  citric  acid  may  be 
substituted  for  oxalic  acid  in  the  case  of  these  metals,  but  its  use  is 
less  convenient. 

Mercury  and  cobalt  are  separated  by  the  addition  of  ammoniacal 
hydroxylamine  to  the  slightly  acid  solution  of  their  salts,  the  cobalt 
being  precipitated  as  sulphide  in  the  filtrate  from  the  mercury. 

Mercury  and  nickel  are  similarly  separated  in  the  presence  of  an 
organic  acid  such  as  tartaric  or  citric.  Either  of  these  acids  or  oxalic 
acid  may  be  employed  in  the  separation  of  mercury  from  uranium  by 
ammoniacal  hrdroxylamine,  the  latter  element  being  determined  by 
evaporating  the  filtrate  to  dryness,  igniting,  and  weighing  both  as 
UgOg  and  UOg. 

[With  WiLHELM  Heimann.] — Selenium,  either  in  the  form  of 
selenious  or  selenic  acid,  is  separated  from  sulphuric  and  phosphoric 
acids  by  boiling  their  solutions  with  excess  of  hydroxylamine 
hydrochloride,  the  selenium  being  precipitated  and  weighed,  whilst  the 
sulphuric  and  phosphoric  acids  in  the  filtrate  are  determined  in  the 
usual  way.  The  separation  of  tellurous  or  telluric  acids  from  sulphuric 
or  phosphoric  acids  is  effected  in  the  same  way. 

[With  M.  MiJLLER.] — An  ammoniacal  solution  of  hydroxylamine 
reduces  tellurous  and  telluric  acids,  causing  the  complete  precipitation 
of  the  tellurium,  whilst  an  acid  solution  of  this  reagent  is  without  action 
on  these  acids ;  hydroxylamine  may  therefore  be  employed  in  separat- 
ing selenium  and  tellurium.  The  selenium  is  completely  precipitated 
when  a  hydrochloric  acid  solution  of  these  elements  is  boiled  with 
hydroxylamine,  and  the  tellurium  separates  quantitatively  when  the 
filtrate  is  rendered  ammoniacal  and  boiled  with  more  of  the  reducing 
agent ;  four  molecules  of  hydroxylamine  are  required  for  the 
reduction  of  one  molecule  of  selenious  acid,  water  and  nitrogen  being 
produced  at  the  same  time. 

Tellurium  is  separated  from  palladium  by  distilling  an  alloy  of  these 
elements  in  a  current  of  bromine,  the  tellurium  bromide  is  volatilised 
and  received  in  hydrochloric  acid,  and  the  solution  reduced  with 
ammoniacal  hydroxylamine  ;  the  residue  containing  the  palladium  is 
dissolved  in  aqua  regia,  the  metal  precipitated  as  sulphide,  and  finally 
weighed  as  PdOg  and  also  in  the  metallic  state. 

Selenium  is  most  conveniently  separated  from  barium  by  means  of 
hydroxylamine.  Barium  selenite  dissolved  in  hydrochloric  acid  is 
boiled  with  excess  of  the  reducing  agent,  and  the  selenium  is  collected 
and  weighed  ;  the  barium  remains  in  the  filtrate  and  is  estimated  as 
sulphate. 

[With  M.  MiJLLER.] — Hydrazine  sulphate  reduces  selenium 
compounds  even  more  energetically  than  hydroxylamine  and  precipitates 
selenium  both  from  hydrochloric  and  nitric  acid  solutions. 

Tellurium  is  also  precipitated  from  its  hydrochloric  acid  solution  by 
this  reagent  but  not  from  the  solution  in  nitric  acid  ;  from  a  hot 
ammoniacal  solution,  hydrazine  precipitates   it  quantitatively,  and  the 
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reduction  of  this  element  from  its  salts  by  hydrazine  and  by  hydroxyl- 
amine  is  being  employed  in  the  determination  of  its  atomic  weight. 

G.  T.  M. 

Detection  of  Cobalt  in  the  Presence  of  Nickel.  By  Adam 
Jaworowski  {Chem.  Centr.,  1898,  i,  144;  from  Pharm.  Zeit.  Buss., 
36,  632 — 634). — The  liquid,  if  containing  free  acid,  is  neutralised  with 
sodium  carbonate,  and  solid  sodium  pyrophosphate  is  added  until  the  tur- 
bidity at  first  produced  has  again  disappeared  ;  the  liquid,  after  being 
poured  off  from  any  undissolved  pyrophosphate,  is,  if  necessary,  diluted 
with  water  until  nearly  colourless,  and  6 — 8  c.c.  of  this  solution  is 
shaken  with  1 — 1*5  grams  of  sodium  carbonate  and  5 — 8  drops  of  brom- 
ine water ;  if  cobalt  be  present,  even  in  traces,  the  liquid  will  be  of  a 
beautiful  green  when  observed  in  reflected  light.  L.  de  K. 

Oxidation  of  Cobalt  Salts  in  Presence  of  Alkalis.  By  Andre 
Job  {Compt.  rend.,  1898,  127,  100—103.  Compare  McConnell  and 
Hanes,  Trans.,  1897,  584). — It  is  well  known  that  when  hydrogen 
peroxide  or  bromine  is  added  to  a  solution  of  potassium  hydrogen 
carbonate  mixed  with  a  cobalt  salt,  the  pink  colour  of  the  solution 
changes  to  green,  but  the  composition  of  the  green  compound  has  not 
hitherto  been  ascertained.  By  titration  with  the  special  ferrous  reagent 
proposed  by  the  author  (this  vol.,  ii,  51),  he  finds  that  the  ratio  of  cobalt 
oxide  to  active  oxygen  is  2Co  :  0.  Hence  the  green  compound  is  a  de- 
rivative of  the  oxide  CogOg ;  its  exact  formula  is  Co2(OH)4(HC03)2. 

The  oxidation  of  the  cobalt  in  presence  of  an  alkali  followed  by  the  titra- 
tion of  the  green  compound  with  the  ferrous  reagent  and  iodine  affords 
a  rapid  and  very  accurate  means  of  estimating  cobalt  in  presence  of 
iron  or  nickel.  Any  excess  of  hydrogen  peroxide  soon  decomposes  or 
may  be  expelled  by  boiling  the  liquid  for  a  few  minutes. 

The  best  plan  is  to  add  the  solution  containing  the  cobalt  salt  to  a 
mixed  solution  of  potassium  hydrogen  carbonate  and  hydrogen 
peroxide,  heat  gently  for  a  few  minutes  and  then  titrate. 

C.  H.  B. 

Analysis  of  Swedish  Magnetic  Iron  Ores.  By  Th.  Wetzke 
(Chem.  Centr.,  1898,  i,  144;  from  Zeit.  Offl.  Chem.,  3,  575—577).— 
The  solution  in  hydrochloric  acid  is  effected  by  micro-burners  so  as  to 
avoid  boiling,  and  the  vessel  is  covered ;  the  iron  is  finally  titrated 
with  permanganate,  any  sulphurous  insoluble  residue  being 
examined  by  Hauffe's  method.  Phosphorus  is  best  estimated  by  the 
process  recommended  by  Meineke  (Abstr.,  1897,  ii,  157),  namely, 
ignition  of  the  phosphomolybdate  precipitate  in  a  Gooch  crucible. 

L.  DE    K. 

Estimation  of  Tin  in  Tin  Plate.  By  Robert  Job  (J.  Soc.  Chem. 
Ind.,  1898,  17,  325—326).— In  a  200  c.c.  flask,  about  100  c.c.  of  pure 
hydrochloric  acid  of  sp.  gr.  =  1*2  is  placed,  a  piece  of  marble  weighing 
about  5  grams  is  dropped  in,  and  the  flask  is  closed  with  a  perforated 
cork  fitted  with  a  Bunsen  valve.  After  about  5  minutes,  4  square  inches 
of  the  tin  plate,  from  the  middle  of  a  sheet,  cut  into  strips,  is  dropped 
into  the  acid,  and  the  flask  is  heated  until  the  action  becomes  vigorous. 
When  the  plate  is  nearly  dissolved,  another  fragment  of  marble 
is  added,  and  immediately  the  plate  is  entirely  dissolved,  and  while 
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effervescence  from  the  marble  still  continues,  the  flask  is  cooled  as  rapidly 
as  possible  to  0°  It  is  then  filled  to  the  mark  with  ice  cold  water,  the 
contents  mixed,  and  50  c.c.  of  the  solution  titrated  with  iodine 
(1  c.c.  =  0'00056  gram  of  tin).  A  fresh  quantity  of  the  iodine  solution 
equal  to  that  required  in  the  first  titration  is  then  placed  in  a  flask, 
and  50  c.c.  of  the  tin  solution  delivered  into  it,  keeping  the  point  of 
the  pipette  just  below  the  surface ;  in  this  way,  oxidation  by  air  is 
completely  avoided.  A  little  starch  is  added  and  the  titration 
finished  with  the  iodine.  M.  J.  S. 

Electrolytic  Estimation  of  Tin  in  Tin  Ores.  By  Edward  D. 
Campbell  and  E.  C.  Champion  {J.  Amer.  Chem.  JSoc,  1898,  20, 
687 — 690). — One  gram  of  the  finely  ground  ore  is  fused  with  3  grams 
of  sulphur  and  3  grams  of  sodium  carbonate  in  a  covered  porcelain 
crucible  inserted  in  a  larger  one ;  this  is  then  placed  on  a  triangle 
and  covered  with  a  Hessian  crucible,  the  bottom  of  which  has  been 
removed.  After  being  heated  for  an  hour  to  a  full  red  heat,  it  is 
allowed  to  cool,  the  inner  crucible  is  placed  in  a  beaker  with  water  to 
dissolve  the  soluble  tin  compound,  and  the  insoluble  portion  is  again 
fused  with  soda  and  sulphur  and  the  two  filtrates  are  united.  Hydro- 
chloric acid  is  now  added  until  all  the  tin  is  precipitated,  and  the 
liquid  is  evaporated  to  about  75  c.c,  mixed  with  10  c.c.  of  hydrochloric 
acid,  and  fully  oxidised  by  means  of  sodium  peroxide.  After  filtering 
off  from  any  sulphur,  ammonia  is  added  to  the  filtrate  until  the  liquid 
becomes  slightly  turbid,  and  then  50  c.c.  of  a  10  per  cent,  solution 
of  ammonium  hydrogen  oxalate  is  added,  which  will  cause  the  solution 
to  become  clear.  The  liquid  is  now  electrolysed  during  a  night  with 
a  current  N.D.  100  =  0'10  ampere  with  an  E.  M.  F.  of  4  volts.  This 
will  cause  the  metal  to  be  completely  precipitated  as  a  pure  white,  firmly 
adhering  coating  upon  the  platinum  dish,  and  after  being  washed  first 
with  warm  water,  and  then  with  alcohol,  it  is  dried  and  weighed. 
The  dish,  cleaned  by  dissolving  off  the  tin  with  hydrochloric  acid,  is 
washed,  dried,  and  weighed.  L.  de  K. 

Estimation  of  Tin  in  Commercial  Antimony.  By  John 
Pattinson  and  Hugh  S.  Pattinson  (J.  Soc.  Chem.  Ind.,  1898,  17, 
214 — 215). — In  this  process,  advantage  is  taken  of  the  very  sparing 
solubility  of  antimony  pentasulphate  in  cold  strong  sulphuric  acid. 
About  6*5  grams  of  the  pulverised  metal  is  heated  with  75  c.c.  of 
sulphuric  acid  of  sp.  gr.  =  1*83  until  completely  dissolved,  which  re- 
quires about  10  minutes,  and  then  allowed  to  cool  completely,  when 
the  greater  part  of  the  antimony  sulphate  crystallises  out,  whilst  the 
tin,  arsenic,  copper,  iron,  and  other  impurities  (except  lead)  remain  in 
solution.  The  whole  is  thrown  on  an  asbestos  filter,  the  precipitate 
washed  several  times  with  sulphuric  acid  (sp.  gr.  =  1*83),  and  the  filtrate 
diluted  with  3  times  its  volume  of  water,  cooled,  nearly  neutralised 
with  ammonia,  and  treated  with  an  excess  of  strongly  yellow  ammonium 
sulphide.  All  the  metals  except  tin,  arsenic,  and  antimony  are  precipi- 
tated, and  are  filtered  off  and  washed  with  ammonium  sulphide.  The 
filtrate  is  then  feebly  acidified  with  dilute  sulphuric  acid  and  the 
sulphides  of  tin,  arsenic,  and  antimony  collected  and  washed.  The 
precipitate  is  next  boiled  with  a  solution  of  bromine  in  strong  hydro- 
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chloric  acid,  any  sulphur  which  separates  is  oxidised  by  fuming  nitric 
acid,  and  the  united  solutions  are  boiled  until  free  from  bromine. 
The  greater  part  of  the  acid  is  now  neutralised  by  ammonia,  and  the  tin 
is  separated  from  the  other  metals  by  Clarke's  oxalic  acid  process,  for 
which  purpose  oxalic  acid  is  added  to  saturation  and  hydrogen  sulphide 
passed  through  the  hot  solution ;  this  throws  down  the  arsenic  and 
antimony,  whilst  the  tin  remains  in  solution.  Finally,  the  filtrate  is 
nearly  neutralised  with  ammonia,  an  excess  of  ammonium  sulphide 
added,  and  the  stannic  sulphide  thrown  down  by  acetic  acid. 

M.  J.  S. 

Assay  of  Telluride  Ores.  By  Charles  H.  Fulton  {J.  Amer, 
Ghem.  Soc,  1898,  20,  586 — 597). — As  telluride  ores,  when  assayed  for 
gold  and  silver,  give  less  accurate  results  than  other  auriferous 
minerals,  the  author  has  made  a  laborious  investigation  into  the 
cause  of  this,  and  has  now  greatly  improved  the  process. 

If  the  ore  is  very  poor,  1  assay-ton  of  the  powder  is  mixed  with  the 
same  amount  of  dry  soda,  and  half  its  amount  of  silica ;  1 — 6  assay- 
tons  of  litharge,  10  grams  of  borax  glass,  and  2  grams  of  argol  are 
added,  and  the  whole  well  mixed  and  covered  with  salt.  If  traces  of 
silver  are  likely  to  be  present,  an  extra  0*02  gram  of  this  metal  is 
added,  and  also  4  iron  nails  to  assist  in  desulphurising  the  ore.  In 
dealing  with  rich  ores,  only  one-fifth  of  an  assay-ton  is  used  with  at 
least  2  assay-tons  of  litharge,  1  assay-ton  of  soda,  and  1  gram  of 
argol.  The  fire  should  be  moderately  hot,  and  the  fusion  should  last 
from  40 — 50  minutes ;  the  lead  button  obtained  should  weigh  about 
20 — 28  grams,  and  be,  if  possible,  submitted  at  once  to  cupellation 
without  previous  scorification. 

The  traces  of  gold  absorbed  by  the  cupel  may  be  disregarded,  but 
the  slag  should  always  be  powdered  and  remelted  with  another  assay- 
ton  of  litharge  and  2  grams  of  argol ;  the  button  formed  is  then  also 
cupelled.  L.  de  K. 

Examination  of  Otto  of  Roses.  By  P.  N.  Raikow  {Chem.  Zeit., 
1898,  22,  149 — 150). — Dietze  has  proposed  the  following  standard 
tests  for  the  purity  of  otto  of  roses.  (1)  The  sp.  gr.  at  15°  should 
not  exceed  0-870.  (2)  The  solidification  point  should  not  be  below 
15 — 20°.  (3)  The  rotatory  power  observed  in  a  100  mm.  tube  at  20° 
should  not  exceed  - 1°  30'.  (4)  The  saponification  number  should 
not  exceed  9*5 — 10,  and  the  relation  between  the  acid  and  ether 
numbers  not  be  higher  than  7. 

The  author  having  tested  the  process  with  two  samples  of  otto  of 
roses  of  undoubted  genuineness,  states  that  the  tests  do  not  safeguard 
against  an  adulteration  with  oil  of  geranium.  L.  de  K. 

Technical  Analysis  of  Asphaltum  and  Asphalts.  By  Stephen 
F.  Beckham  (J.  Soc.  Chem.  Ind.,  1898,  17,  438— 439).— For  technical 
purposes,  a  more  or  less  empirical  examination  is  of  greater  value  than 
a  scientific  analysis,  and  it  is  of  primary  importance  to  ascertain  what 
proportion  of  the  mineral  is  soluble  in  light  petroleum,  boiling  oil  of  tur- 
pentine, and  chloroform  respectively.  If  the  "organic  matter  not 
bitumen  "  is  large  in  amount,  its  nature  should  be  ascertained.     The 
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amount  and  form  of  combination  of  the  sulphur  is  next  in  importance, 
then  the  amount  of  the  nitrogen  and,  lastly,  that  of  the  iron  and 
aluminium.  The  solvents  used  should  be  carefully  freed  from  water. 
Quantities  of  the  mineral  containing  about  0"5  gram  of  bitumen  are 
weighed  into  two  11  cm.  extracted  filters  of  known  weight,  placed  in 
stop-cock  funnels  ;  the  filters  are  filled  with  light  petroleum  which  is 
allowed  to  run  off  slowly  until  the  colour  has  perceptibly  diminished, 
then  the  stop-cock  is  kept  closed  for  15 — 30  minutes  after  each  addi- 
tion of  solvent  and  the  last  digestion  should  extend  to  12  hours.  The 
filters  are  dried  at  66°  and  weighed.  They  are  then  exhausted  with 
boiling  oil  of  turpentine  which  is  displaced  by  light  petroleum  before 
drying ;  the  same  filters  are  then  exhausted  with  chloroform.  They 
may  next  be  extracted  with  10  per  cent,  hydrochloric  acid  which  re- 
moves calcium  and  magnesium  carbonates  and  calcium  sulphate ; 
and  lastly,  they  are  deflagrated  with  sodium  carbonate  and  potassium 
nitrate,  and  the  sulphur  present  as  pyrites,  silica,  iron,  and  aluminium 
are  estimated  in  the  fused  mass.  For  total  sulphur,  a  fresh  portion  of 
the  mineral  is  deflagrated  in  the  same  way.  Another  portion  is  dissolved 
in  benzene,  the  solution  washed  with  dilute  (10  per  cent.)  sulphuric 
acid,  and  the  acid  solution  is  treated  with  sodium  nitrate  when  any  nitro- 
genous basic  oils  present  will  be  recognised  by  their  odour.  Another 
portion  is  exhausted  with  chloroform,  and  the  residue  extracted  with 
ammonia  for  peat  acids.  Free  sulphur  will  be  found  in  the  petroleum 
extract,  organic  aluminium  compounds  in  the  turpentine  solution. 
Nitrogen  may  be  determined  by  any  method.  The  interpretation  of  the 
analytical  results  is  reserved  for  a  later  communication.        M.  J.  S. 

Estimation  of  Glycerol.  By  Frkderic  William  Eichardson  and 
Adolf  Jaff6  (J.  Soc.  CImn.  Ind.,  1898,  17,  330— 333).— The  only 
trustworthy  methods  for  the  estimation  of  glycerol  are  the  dichromate 
and  theacetin  methods  (Abstr.,  1890,  425),  and  of  these  the  dichrom- 
ate process  is  the  simpler  and  more  satisfactory.  The  authors  depart 
slightly  from  Hehner's  instructions,  relying  on  basic  lead  acetate  for 
the  removal  of  chlorides  as  well  as  of  organic  impurities,  removing 
the  excess  of  lead  by  dilute  sulphuric  acid  and  filtration  before  adding 
the  dichromate.  They  recommend  somewhat  different  proportions, 
namely,  20 — 25  c.c.  of  the  glycerol  solution,  25  c.c.  of  dichromate 
(Hehner's  solution,  of  74*86  grams  per  litre  :  1  c.c.  =  0*01  gram  of 
glycerol),  and  25  c.c.  of  concentrated  sulphuric  acid,  and  find  that 
20  minutes  heating  in  the  water-bath  completes  the  reaction. 

It  is  possible  to  estimate  the  glycerol  in  commercial  samples  by  using 
a  table  of  specific  gravities,  but  it  is  necessary  to  determine  the  ash 
and  to  deduct  certain  constants  from  the  specific  gravity,  in  order  to 
correct  for  the  organic  impurities  usually  present ;  these  constants 
require  to  be  varied  for  different  percentages.  M.  J.  S. 

Estimation  of  Phenols  in  Disinfectants  in  the  Presence  of 
Soap.  By  Werner  Spalteholz  {Chem.  Zeit.,  1898,22,  58).— The 
following  process  is  recommended  for  testing  compounds  which  contain 
the  phenols  in  the  free  state ;  the  sample  is  heated  in  an  iron  retort 
to  200°,  and  steam  is  passed  through  it  until  oily  drops  no  longer  come 
over  with  the  distillate.    The  temperature  during  the  distillation  should 
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not  exceed  210°,  as  otherwise  any  olein  soap  which  may  be  present 
will  undergo  decomposition ;  rosin  soap,  however,  may  be  heated  with- 
out decomposition  to  220°.  The  distillate  is  shaken  with  benzene  to 
dissolve  the  phenols,  and  the  benzene  is  then  agitated  with  aqueous 
soda  and  the  phenols  precipitated  from  the  alkaline  solution  by  means 
of  an  acid.  L.  de  K. 

Estimation  of  Small  Amounts  of  a-Naphthol  in  Commercial 
)S-Naphthol.  By  John  ProchAzka  and  H.  N.  Herman  {J.  Soc.  Chem. 
Ind.,  1897,  16,  894— 895).— The  method  is  based  on  the  fact  that 
a-naphthol  combines  with  diazo-compounds  more  readily  than  ^-naphthol 
does,  and  forms  more  soluble  products.  The  diazo-compound  employed  is 
that  of  1  :  4-naphthylaminesulphonic  acid  (naphthionic  acid) :  27*5  grams 
of  (90  per  cent.)  sodium  naphthionate  is  dissolved  in  185  c.c.  of  water, 
6*2  c.c.  of  concentrated  sulphuric  acid  is  diluted  to  186  c.c.  and  slowly 
added  with  stirring,  the  mixture  is  cooled  below  5°,  and  7  grams  of 
(98percent.)sodiumnitriteina  10  percent,  solution  is  slowly  added;  the 
paste  obtained  in  this  way  is  made  up  to  750  c.c.  The  /?-naphthol  solution 
is  prepared  as  follows  :  1*5  grams  of  ;8-naphthol,  200  grams  of  a  25  per 
cent,  solution  of  sodium  hydroxide,  and  140  grams  of  a  10  per  cent, 
solution  of  sodium  carbonate  are  heated  together  until  the  ^-naphthol  is 
dissolved,  and  the  solution  is  made  up  to  250  c.c.  and  cooled  below  5° 
before  use.  To  this  /8-naphthol  solution,  37'5  c.c.  of  the  diazo-solution 
(being  -^^  of  the  theoretical  amount)  is  slowly  added  with  stirring.  If  the 
j8-naphthol  solution  is  pure,  the  colour  produced  is  entirely  insoluble,  but 
the  presence  of  less  than  10  per  cent,  of  a-naphthol  is  indicated  by  a 
peculiar  bluish  tint  and  the  production  of  a  coloured  supernatant  liquid. 
The  amount  of  a-naphthol  can  be  very  fairly  estimated  by  dipping 
strips  of  filter  paper  into  this  liquid,  and  comparing  the  depth  of  tint 
with  that  produced  by  a  solution  of  known  composition.        M.  J.  S. 

Paranitraniline  Red.  By  Adolf  Liebihann  {J.  Soc.  Chem.  Ind.y 
1897,  16,  294— 296).— Quantities  of  a-naphthol  greater  than  O'l  per 
cent,  present  in  the  ^-naphthol  used  for  preparing  paranitraniline  red, 
are  deleterious  as  regards  the  colour  of  the  resulting  dye.  /3-Naphthol 
can  readily  be  freed  from  a-naphthol  by  crystallising  it  from  toluene, 
washing  the  crystals  first  with  a  mixture  of  toluene  and  light 
petroleum,  then  with  the  latter  alone,  steaming,  and  crystallising  the 
steamed  product  several  times  from  boiling  water. 

For  determining  the  quantity  of  a-naphthol  in  ;8-naphthol,  the 
following  process  gives  good  results  even  when  O'Ol  per  cent,  only  of 
the  former  is  present ;  0*144  gram  of  the  /8-naphthol  is  dissolved  in 
5  c.c.  of  absolute  alcohol  contained  in  a  graduated  test-tube,  and  the  solu- 
tion made  up  to  15  c.c.  with  pure  toluene  ;  0*14  gram  of  paranitraniline 
dissolved  in  9  c.c.  of  dilute  hydrochloric  acid  is  then  cooled  and  diazo- 
tised  with  1  c.c.  of  normal  sodium  nitrite,  and  1  c.c.  of  the  diazo-solution 
added  to  the  tube  containing  the  ^-naphthol.  Water  is  then  added, 
the  toluene  solution  separated  and  shaken  with  5  c.c.  of  normal 
caustic  soda,  and  the  colour  of  the  alkaline  solution  compared  with 
that  of  the  alkaline  solution  obtained  in  exactly  the  same  way  from 
/3-naphthol  containing  a  known  quantity  of  a-naphthol.  The  test  is 
based    on   the   fact    that    the    hydroxyazo-derivative   obtained   from 
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a-naphthol   and   paranitraniline    is    soluble   in    alkalis,   whereas   the 
corresponding  ^-naphthol  derivative  is  insoluble. 

The  following  method  of  estimating  metanitraniline  in  paranitr- 
aniline is  available  when  more  than  O'l  per  cent,  of  the  former  is 
present.  0'25  gram  of  the  paranitraniline  is  reduced  to  paraphenylene- 
diamine  by  zinc  dust  and  hydrochloric  acid  in  a  flask  which  permits 
gas  to  escape  and  yet  does  not  allow  air  to  enter ;  the  colourless 
solution  is  then  quickly  filtered  and  diluted  to  250  c.c.  0'25  gram 
of  metanitraniline  is  reduced  in  the  same  way,  and  made  up  to  250  c.c. 
Ten  c.c.  of  the  paraphenylenediamine  solutionis  then  diluted  to  50  c.c, 
and  a  drop  or  two  of  dilute  sodium  nitrite  added  ;  if  the  paranitraniline 
is  pure,  only  a  very  slight  change  in  colour  occurs.  If,  however, 
metanitraniline  is  present,  a  light  brown  coloration  (Bismarck  brown) 
is  produced  ;  by  comparing  the  latter  with  that  obtained  from  a  known 
quantity  of  the  standard  metaphenylenediamine  solution,  the  amount 
of  metanitraniline  can  be  determined.  W.  A.  D. 

Estimation  of  Sugars  as  Osazones.  By  Carl  J.  Ltntner  and 
Krober  {Ann.  Agron.,  1898,  24,  448;  ivom  Zeit.  Brauwesen,  1896,  153). 
— Twenty  c.c.  of  the  solution,  which  should  not  contain  more  than 
1  per  cent,  of  sugar,  is  heated  for  one  hour  and  a  half  on  a  water  bath 
with  phenylhydrazine  (1  gram)  and  50  per  cent,  acetic  acid  (1  gram). 
In  presence  of  dextrin,  the  heating  must  be  prolonged  to  2  hours. 
Boiling  water  (20  c.c  )  is  then  added,  and  the  osazone  collected  on  a 
tared  tilter,  dried  at  110°  for  3  hours,  and  weighed. 

Saccharose,  which  is  not  completely  inverted  by  acetic  acid,  is  first 
inverted  with  hydrochloric  acid  ;  sodium  acetate  is  then  added,  and 
the  process  continued  as  described. 

The  method  is  suitable  for  dextrose,  levulose,  and  saccharose  both 
alone  and  in  presence  of  maltose  and  dextrins ;  the  latter  increase 
the  weight  of  the  osazone  slightly.  N.  H.  J.  M. 

Detection  and  Estimation  of  Glucose  in  Diabetic  Urine.  By 
A.  Carpen]^  {LVrosi,  1897,  20,  157— 160).— A  quantity  of  urine 
containing  not  more  than  0*2  gram  of  glucose  is,  if  acid,  neutralised 
with  potash  or,  if  alkaline,  boiled  to  expel  ammonia,  mixed  with  a 
slight  excess  of  lead  acetate  solution,  filtered,  and  the  precipitate  on  the 
filter  washed  with  water.  Five  or  six  grams  of  glycerol  are  added  to  the 
filtrate  and  washings,  and  the  liquid  is  then  mixed  with  six  times  its 
volume  of  alcohol  of  95 — 96°,  filtered  again  if  necessary,  and  about 
10  c.c.  of  baryta  water  added.  If  glucose  is  present,  a  precipitate  is 
produced,  which  may  be  collected,  washed  with  alcohol  of  95 — 96°,  and 
converted  into  barium  sulphate  in  the  usual  manner.  Each  decigram 
of  the  sulphate  corresponds  with  0*0772  gram  of  glucose.  The  test 
analyses  given  are  very  satisfactory.  The  glycerol  in  this  process  is 
added  to  prevent  the  precipitation  of  barium  hydroxide  by  the  alcohol. 
According  to  the  author,  the  precipitate  which  glucose  forms  with 
baryta  has  the  composition  BaCgH^oOg,  and  not  Ba(CgHjjOg)2,  as 
usually  stated.  N.  L. 

Clerget's  Method  of  Estimating  Saccharose.  By  Arthur  R. 
Ling    (J.  Soc.   Chem.   Jnd.,  1898,17,  1 10— 111).— The   author   gives 
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results  confirmatory  of  Herzf  eld's  well-known  formula, /S'= , 

which  is  used  when  K  stands  for  the  difference  between  the  readings  of 
the  Soleil-Ventzke-Scheibler  polariscope,  before  and  after  the  inversion 
of  26*048  grams  of  saccharose  per  100  c.c.  It  is  customary  to  make 
the  solution  after  inversion  of  only  half  this  strength,  and  to  multiply 
the  observed  reading,  i,  by  2  before  deducting  it  from  the  original 
reading.     If  any  quantity  other  than  13*024  grams  of  sugar  is  inverted 

and  diluted  to  100  c.c,  the  formula  becomes  S-  i  .i  o^  .  a  ak- — rrK4 

141*84  +  0*05^  -  0*OJ* 

M.  J.  S. 

Modification  of  Clerget's  Saccharimetric  Process,  applicable 
to  After  Products,  and  Molasses.  By  Arthur  R.  Ling  and  Julian 
L.Baker  {J.  Soc.  Ghem.  Ind.,  1898,  17,  111— 114).— The  authors 
recommend  the  use  of  invertase  (compare  O'Sullivan,  Trans.,  1886, 
58;  1891,  46)  instead  of  hydrochloric  acid  for  the  inversion  of 
saccharose,  on  the  ground  that,  in  highly  impure  substances,  its 
hydrolytic  action  is  more  likely  to  be  confined  to  saccharose  than  that 
of  a  mineral  acid,  and  they  show  by  experiments  on  pure  sugar  that 
identical  results  are  obtained  with  the  two  inverting  reagents. 
Satisfactory  agreement  is  shown  between  duplicate  determinations 
made  by  this  process  on  various  dark  commercial  products. 

M.  J.  S. 

Estimation  of  Sugar  in  Chocolate.  By  P.  Carles  {J.  Pharm.^ 
1898,  [vi],  8,  245 — 257). — The  optical  method  of  determining  sugar 
in  chocolate  is  inaccurate,  because  it  neglects  to  take  into  account  the 
volume  occupied  in  the  solution  by  dissolved  cocoa,  and  the  rotation 
often  caused  by  the  latter.  The  values  obtained  by  cupric  reduction 
are  also  high,  since,  after  inversion,  substances,  other  than  dextrose, 
which  reduce  Fehling's  solution  are  often  present.  The  following 
process,  however,  gives  good  results  :  16*20  grams  of  the  chocolate  in 
thin  shavings  is  heated  with  80  c.c.  of  water  during  \^  hours  on  the 
water-bath,  2 — 3  c.c.  of  a  solution  of  basic  lead  acetate  added,  the 
mixture  well  shaken,  and,  after  being  diluted  to  100  c.c.  with  water, 
filtered,  and  the  amount  of  sugar  determined  by  the  saccharimeter. 
If  N  denotes  the  value  thus  obtained,  the  true  percentage  of  sugar 
=  0*919  N.  W.  A.  D. 

Estimation  of  Cellulose.  By  Georg  Lebbin  {Ann.  Agron.,  1898, 
24,  352  ;  from  Arch.  Hyg.,  1897,  28,  213).— The  finely  powdered 
substance  (3  to  5  grams)  is  heated  to  boiling  with  100  c.c.  of  water, 
for  half  an  hour,  to  gelatinise  the  starch  ;  20  per  cent,  hydrogen 
peroxide  (50  c.c.)  is  then  added,  and  the  boiling  continued  for  20 
minutes,  during  which  time  5  per  cent,  ammonia  (15  c.c.)  is  added,  1  c.c 
at  a  time.  The  mixture  is  then  boiled  for  20  minutes  longer,  filtered 
through  a  tared  filter,  the  precipitate  washed  with  boiling  water,  dried, 
and  weighed  ;  the  weight  of  the  ash  is  afterwards  deducted.  In  some 
cases,  the  nitrogen  is  determined  and  the  corresponding  amount  of 
protein  also  deducted.  Concordant  results,  obtained  with  rye  and 
wheat  bran  and  with  wheat  grain,  are  given. 

5—2 
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Filter  paper  treated  with  hydrogen  peroxide  and  ammonia  lost  2-72 
to  5-65  per  cent.  N.  H.J.  M. 

Estimation  of  Crude  Fibre  in  Fodders  and  Foods.  By  Josef 
KoNiG  {Bied.  Centr.,  1898,  27,  706 — 711  ;  from  Zeits.  Unters.  JVahrungs. 
u.  Genussmittel,  1898,  3). — The  air-dried  substance  (3  grams), 
contained  in  a  dry  500  c.c.  porcelain  dish,  is  stirred  with  nearly 
200  c.c.  of  glycerol  (sp.  gr.  =  1*230)  containing  30  c.c.  of  strong 
sulphuric  acid  per  litre,  the  rest  of  the  200  c.c.  being  used  to  rinse  the 
glass  rod,  when  done  with,  into  the  dish ;  the  dish  is  then  placed  in 
an  autoclave  and  heated  for  an  hour  at  137°  (3  atmospheres  pressure). 
When  cooled  to  80 — 100°,  the  contents  of  the  dish  are  diluted  with 
200 — 250  c.c.  of  boiling  water,  and  at  once  filtered  through  asbestos ; 
and  as  soon  as  the  whole  of  the  residue  is  on  the  filter,  it  is  washed 
successively  with  300 — 400  c.c.  of  boiling  water,  about  50  c.c.  of 
alcohol  (about  93  per  cent.),  and  a  warmed  mixture  of  ether  and 
alcohol,  until  the  filtrate  is  colourless.  The  filter  is  dried  until  the 
weight  is  constant,  weighed,  ignited,  and  again  weighed  ;  the  difference 
between  the  two  weights  is  the  amount  of  crude  fibre  free  from  ash. 
Gooch  crucibles  of  90  c.c.  capacity  and  35  mm.  in  diameter  at  the 
bottom  were  employed. 

An  alternative  method,  not  involving  the  use  of  an  autoclave,  is 
also  given.  The  substance  is  boiled  with  glycerol  and  sulphuric  acid 
(the  quantities  are  as  given  above)  in  a  reflux  apparatus  for  1  hour ; 
when  the  temperature  reaches  120 — 130°,  the  contents  generally 
froth,  and  the  flask  has  to  be  shaken  a  few  times.  The  process  is 
afterwards  completed  as  already  described. 

By  the  above  method,  the  pentosans  are  removed  either  completely 
or  nearly  completely  (to  6*62  per  cent.).  Leguminous  fodders  seem 
to  be  freed  from  pentosans  with  greater  difficulty  than  gramineous 
fodders.  The  method  is  simpler,  as  well  as  more  efficacious,  than  the 
older  ones.  N.  H.  J.  M. 

Separation  and  Estimation  of  Acids  of  the  Saturated  Fatty- 
Series.  By  SiGMUND  HoLZMANN  {Avch.  Pharm.y  1898, 236,  409 — 441). 
— The  author  has  prepared  and  studied  the  properties  of  the  barium 
salts  of  the  following  acids  :  formic,  acetic,  propionic,  butyric,  iso- 
butyric,  isovaleric,  hexoic,  octoic,  decoic,  lauric,  myristic,  palmitic, 
stearic,  and  cerotic. 

Experiments  on  the  separation  of  the  volatile  acids  are  described, 
based  on  the  supposition  that,  if  a  mixture  of  the  alkali  salts  of 
several  fatty  acids  be  partially  acidified  with  sulphuric  acid  and 
distilled,  the  acid  of  highest  molecular  weight  passes  over  first,  and 
on  further  acidification,  the  next  lower  acid,  &c.  (compare  Wechsler, 
Abstr.,  1894,  i,  12,  and  Crossley,  Trans.,  1897,  580).  Formic  and 
acetic  acids  cannot  be  separated  in  this  way,  but  with  the  higher 
members  a  partial  separation  is  possible. 

The  solubility  of  the  alkali  salts  of  the  volatile  fatty  acids  in 
methylic  and  ethylic  alcohols  increases  with  the  molecular  weight, 
whereas  amylic  alcohol  dissolves  more  sodium  propionate  than  sodium 
butyrate.  The  salts  of  the  lower  members  are  not  readily  soluble  in 
acetone,  whereas  sodium  isovalerate  is  very  soluble,  and  on  cooling 
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the  solution  no  milkiness  is  caused,  but  a  separation  of  long, 
glistening,  prismatic  needles ;  by  this  means,  isovaleric  can  be 
separated  from  propionic,  butyric,  or  hexoic  acid. 

Ethylic  palmitate,  prepared  by  heating  the  acid  with  a  3  per  cent, 
solution  of  hydrogen  chloride  in  alcohol  (yield  80  per  cent,  of  theory) 
melts  at  24°  and  boils  at  184*5 — 185-5°  at  10  mm.  Ethylic  stearate, 
produced  in  a  similar  manner  (yield,  the  same),  melts  at  33 "5°  and  boils 
at  199 — 201°  at  10  mm.  The  melting  and  boiling  points  of  mixtures 
of  these  two  ethylic  salts  are  given.  A.  W.  C. 

Sulphuric  Acid  as  a  Reagent  in  the  Analysis  of  Fatty  Acids 
By  Ernst  Twitchell  (J.  Soc.  Chem.  Ind.,  1897,  16,  1002—1004).— 
The  saturated  fatty  acids  (palmitic,  stearic,  &c.)  dissolve  in,  but  are 
not  sulphonated  by,  concentrated  sulphuric  acid,  even  at  100°;  on 
the  other  hand,  oleic  acid  seems  to  be  quantitatively  sulphonated  by 
acid  of  even  85  per  cent.,  the  sulphonated  acid  thus  produced, 
Ci5H3i-CH2-CH(S04H)-COOH,  being  practically  insoluble  in  light 
petroleum,  whilst  the  unattacked  fatty  acids  can  be  dissolved  out  by 
petroleum,  if  acid  not  stronger  than  85  per  cent,  has  been  employed. 
From  95  per  cent,  sulphuric  acid,  petroleum  fails  to  dissolve  out  stearic 
and  palmitic  acids.  For  the  examination  of  a  mixture  of  saturated  and 
unsaturated  fatty  acids,  about  1  gram  is  solidified  in  a  thin  layer  on  the 
bottom  of  a  stoppered  conical  flask,  about  3  c.c.  of  85  per  cent,  sulphuric 
acid  is  added,  and  the  flask  slightly  warmed  ;  as  soon  as  a  clear  solution 
has  been  obtained,  the  flask  is  quickly  cooled,  50  c.c.  of  light 
petroleum  is  added,  the  stopper  inserted,  and  the  flask  violently 
shaken.  The  petroleum  extract  is  then  decanted,  the  flask  twice 
rinsed  with  10  c.c.  of  petroleum,  and  the  united  extracts  washed  with 
water  and  evaporated. 

Lard  yielded  42 -3  per  cent.,  two  samples  of  cotton-seed  oil  32 "6 
and  23*9  per  cent,  respectively,  of  saturated  acids,  having  melting 
points  of  53—53-5°.  M.  J.  S. 

Estimation  of  Tartaric  Acid.  By  John  Moszczenski  {J.  Soc. 
Chem.  Ind.,  1898,  17,  215— 216).— Goldenberg's  "acid  method," 
which,  at  the  present  time,  is  almost  exclusively  employed,  does  not 
provide  for  the  separation  of  iron,  aluminium,  or  the  pectinic  substances 
which  are  present  in  argols  and  lees,  and  which  probably  interfere 
greatly  with  the  final  titration.  The  following  method  excludes  these 
substances,  and  is  shorter  than  Goldenberg's.  Five  grams  of  the 
finely  pulverised  substance  is  treated  with  26  c.c.  of  13  per  cent, 
sulphuric  acid ;  this  provides  a  sufficient  excess  of  sulphuric 
acid  for  all  ordinary  materials,  a  large  excess  should  be  avoided. 
After  stirring  for  a  few  minutes,  the  mixture  is  made  up  to  250  c.c. 
with  alcohol  of  at  least  90  per  cent.,  well  shaken,  im- 
mediately thrown  on  a  ribbed  filter,  and  200  c.c.  of  the  filtrate 
measured  into  a  basin  ;  any  long  delay  at  this  stage  is  objectionable, 
as  there  is  a  risk  of  ethylic  tartrate  being  formed.  An  alcoholic 
solution  of  potassium  acetate  is  now  added  as  long  as  it  produces  a 
precipitate  of  potassium  hydrogen  tartrate ;  also  5  c.c.  of  strong 
potassium  chloride  solution.     After  6  hours,  the   precipitate  is  col- 
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lected  on  a  filter,  washed  with  strong  alcohol,  and  titrated  as  usual. 
A.  correction  of  1*2  c.c.  should  be  made  for  the  bulk  of  the  insoluble 
matter  in  the  250  c.c.  flask,  and  0-320  ( ?  gram  or  per  cent.)  of  tartaric 
acid  should  be  added  to  the  result  to  compensate  for  the  solubility  of 
potassium  hydrogen  tartrate  in  alcohol.  The  method  is  interfered 
with  by  the  presence  of  potassium  oxalate,  as  also  is  the  case  with 
Goldenberg's ;  phosphoric  acid  also  raises  the  results,  apparently 
to  the  extent  of  1  molecule  of  tartaric  acid  for  1  molecule  of  1*2^5- 

M.  J.  S. 

Estimation  of  Potassium  Hydrogen  Tartrate  in  Wines.  By 
Louis  Magnier  de  la  Source  {CJiem.  Centr.,  1898,  i,  149;  from  Eev. 
Intern,  Falsific,  10,  195— 196).— First  method.— Ten  c.c.  of  the  wine 
is  evaporated  over  sulphuric  acid  to  dryness,  and  meanwhile  a  solution 
is  made  by  dissolving  1  gram  of  potassium  hydrogen  tartrate  in  100  c.c. 
of  water  containing  10 — 12  c.c.  of  alcohol,  and  adding  an  excess  of 
pure  potassium  sulphate ;  10  c.c.  of  the  filtrate  is  then  added  to  the 
wine  residue,  so  as  to  dissolve  all  matters  except  the  cream  of  tartar 
and  any  potassium  sulphate  which  may  be  present.  After  washing 
the  insoluble  matter  with  the  same  liquid,  the  residue  is  dissolved  in 
hot  water  and  titrated  with  standard  baryta  water. 

Second  method. — One  hundred  c.c.  of  wine  is  mixed  with  1*5  gram 
of  potassium  sulphate,  and  evaporated  down  to  15  c.c.  ;  after  the 
lapse  of  48  hours,  the  crystals  are  collected,  washed  with  the  alcoholic 
liquid  already  described,  and  finally  titrated  with  baryta. 

L.  DE  K. 

Analysis  of  Raw  Materials  containing  Tartaric  Acid.  By 
JoH.  ScHAFER  {Gliem.  Zeit,  1898,  22,  255—256  ;  269  ;  and  404—405). 
— The  first  paper  deals  with  the  estimation  of  tartaric  acid  in  argols, 
&c.  To  obtain  correct  results,  Goldenberg's  method,  slightly  modified, 
should  be  used.  The  original  process,  which  is  all  but  universally 
adopted,  consists  in  heating  the  sample  with  dilute  hydrochloric  acid, 
neutralising  the  filtrate  with  excess  of  potassium  carbonate,  evapo- 
rating to  a  small  bulk,  adding  acetic  acid  and  alcohol,  and  finally 
titrating  the  potassium  hydrogen  tartrate  with  standard  alkali.  The 
author  recommends  first  extracting  any  fatty  matter  by  means  of  a 
mixture  of  alcohol  and  ether  ;  after  adding  the  acetic  acid  and  alcohol, 
the  mixture  should  not  be  allowed  to  stand  overnight,  but  should  be 
at  once  filtered.  In  titrating,  feebly  red  litmus  paper  should  be  used 
as  indicator. 

The  second  paper  is  a  reply  to  Eckstein's  criticism  (following 
abstract).  L.  de  K. 

Analysis  of  Raw  Materials  containing  Tartaric  Acid.  By 
F.  Eckstein  {Chem.  Zeit.,  1898,  22,  351—352). — This  is  a  criticism 
on  Schafer's  article  (preceding  abstract).  The  chief  point  of  interest 
is  the  author's  condemnation  of  the  use  of  red  litmus  paper.  Yiolet 
litmus  paper  or  azolithmin  paper  should  be  used  when  titrating  the 
precipitated  potassium  hydrogen  tartrate  with  standard  soda.  The 
rest  of  the  paper  is  not  adapted  for  abstraction.  L.  de  K. 
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Test  for  Uric  Acid,  and  its  Volumetric  Estimation.  By 
ToRQUATO  GiGLi  {Ghem.  Zeit,  1898,  22,  330— 331).— The  paper  is  a 
preliminary  communication  on  a  new  test  for,  and  a  volumetric  estimation 
of,  uric  acid  ;  10  c.c.  of  the  urine,  or  a  solution  of  uric  acid  containing 
about  the  same  quantity  of  the  acid  as  occurs  in  urine,  is  mixed  with 
10  c.c.  of  a  7 '5  per  cent,  solution  of  ammonium  molybdate,  and  then 
with  10  c.c.  of  normal  sulphuric  acid.  After  a  few  minutes,  10  c.c.  of 
normal  soda  is  added,  which  causes  the  precipitate  to  redissolve ;  in 
the  presence  of  uric  acid,  a  bluish  liquid  is  obtained.  N/100  solution 
of  potassium  permanganate  is  now  added,  1  c.c.  at  a  time,  until  the 
liquid,  which  first  becomes  green  and  then  yellow,  changes  to  a  reddish- 
yellow.  This  is  the  end  reaction,  and  if  the  permanganate  has  been 
checked  in  the  same  manner  with  a  known  quantity  of  pure  uric  acid, 
the  amount  in  the  sample  is  readily  calculated. 

The  author  admits  that  urine  probably  contains  matters  which  also 
reduce  molybdic  acid,  and  thus  count  as  uric  acid ;  the  chief  consti- 
tuent of  urine,  the  urea,  does  not,  however,  reduce  the  reagent. 

L.  DE  K. 

Estimation  of  the  Iodine  Number.  By  C.  Aschman  {Chem. 
Zeit.,  1898,  22,  59  ;  71— 72).— This  is  a  modification  of  Hubl's  process, 
the  fats  being  measured  instead  of  weighed,  and  a  solution  of  iodine 
chloride  used  instead  of  the  mercurial  solution ;  30  grams  of 
potassium  iodide  is  dissolved  in  100  c.c.  of  water  contained  in  a  flask 
furnished  with  a  side  tube,  which  serves  to  carry  off  the  excess  of 
chlorine.  Washed  chlorine  is  now  passed  into  the  solution  until  the 
liberated  iodine  has  redissolved,  forming  a  dark  yellow  liquid.  After 
being  left  for  6  hours  in  a  cold  place,  potassium  iodate  and  iodic  acid 
separate.  The  clear  liquid  is  then  poured  off,  the  crystals  are  washed 
four  times  with  water,  and  the  whole  is  made  up  to  one  litre.  The 
solution  is  further  diluted  to  such  an  extent  that  10  c.c.  of  it,  on  adding 
10  c.c.  of  a  20  [per  cent,  solution  of  potassium  iodide,  liberates  as 
much  iodine  as  will  correspond  with  40  c.c.  of  N/10  sodium  thiosul- 
phate.     The  solution  will  keep  unaltered  for  a  year. 

The  fatty  solution  is  made  by  measuring  exactly  10  c.c.  of  the  oil  at 
15°,  or  10  c.c.  of  a  melted  fat  at  50°,  and  dissolving  this  in  exactly 
10  c.c.  of  chloroform.  Of  this  solution,  0'4  c.c.  is  carefully  measured 
into  a  250  c.c.  flask,  and  after  adding  10  c.c.  of  chloroform,  20  c.c. 
of  the  iodine  chloride  is  introduced,  the  mixture  is  well  shaken,  and 
left  for  24  hours  in  the  dark  with  occasional  shaking,  when  it 
is  titrated  with  thiosulphate  in  the  usual  way,  after  adding  10  c.c.  of 
20  per  cent,  solution  of  potassium  iodide. 

A  list  of  test  results  is  given,  the  iodine  figures  being  decidedly 
lower  than  those  obtained  by  the  original  Hilbl  method.  It  is  claimed, 
however,  that  they  are  more  trustworthy  and  concordant.    L.  de  K. 

Detection  of  Sesame  Oil  in  Butter  or  Margarines.  By  Paul 
SoLTSiEN  {Chem,  Centr.,  1898,  i,  224  ;  from  Pharm.  Zeit.,  1897, 42,  837 ; 
846) — In  applying  the  furfuraldehyde  test  to  butter  or  margarine, 
care  should  be  taken  to  use  a  hydrochloric  acid  of  sp.  gr.  =  1'125,  as  the 
stronger  acid  of  sp.  gr.  =  1'19  causes  a  distinct  red  coloration  with 
f u  rf uraldehyde  alone,  and  also  with  turmeric,  which  is  often  used  to 
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colour  butters.  Fats  containing  sesame  oil  give  a  permanent,  fine  red 
colour  when  heated  on  a  water  bath  with  stannous  chloride ;  the 
colour  is  not  discharged  by  moderately  diluting  with  water.  Turmeric 
also  gives  a  reddish  coloration  with  strong  hydrochloric  acid  or 
stannous  chloride,  but  the  colour  is  not  stable  and  disappears  on 
adding  water.  L.  de  K. 

Detection  of  Rape  Oil.  By  A.  Palas  {VOrosi,  1897,  20, 
49 — 50). — Thirty  cubic  centimetres  of  a  O'l  per  cent,  solution  of 
rosaniline  are  mixed  with  20c.c.  of  sodium  hydrogen  sulphite  solution 
of  34°,  200  c.c.  of  water,  and  5  c.c.  of  sulphuric  acid  of  65°.  The 
reagent  thus  obtained,  which  should  be  perfectly  colourless,  is  agitated 
in  the  cold  with  an  equal  volume  of  the  oil  to  be  tested,  when  a  rose 
tint  is  developed  if  rape  oil  is  present.  Two  per  cent,  of  rape  oil  can 
be  detected  in  olive  oil  by  this  means.  The  reaction  is  not  given  by 
other  oils,  neither  is  it  given  by  the  fatty  acids  of  rape  oil  itself. 

N.  L. 

Apparatus  for  the  Rapid  Estimation  of  Pat  in  Soap,  and  of 
Hehner's  Number.  By  Giovanni  Possetto  {L'Orosi,  1897,  20, 
73 — 76). — The  apparatus  consists  of  a  flask  of  about  200  c.c.  capacity, 
into  the  ground  neck  of  which  is  fitted  a  glass  tube  graduated  from  0 
to  40  c.c.  and  closed  at  the  top  with  a  stopper.  In  order  to  determine 
the  fatty  acids  in  soap,  about  1  gram  of  the  sample  is  introduced  into 
the  flask  and  dissolved  in  hot  water.  The  solution  is  then  cooled, 
acidified  with  dilute  sulphuric  acid,  the  graduated  tube  inserted  into 
the  neck  of  the  flask,  and  sufficient  water  added  to  bring  the  level  of 
the  liquid  to  the  zero  mark  or  thereabouts.  Ether  is  now  added,  and  the 
contents  of  the  apparatus  well  mixed  and  allowed  to  settle  ;  the  volume 
of  the  ethereal  layer  is  then  read,  and  an  aliquot  part  of  it  is  pipetted 
off  and  evaporated,  the  residue  being  afterwards  dried  and  weighed. 
For  the  determination  of  Hehner's  number  (percentage  of  insoluble 
fatty  acids),  1 — 1*5  grams  of  the  fat  or  oil  is  placed  in  the  flask  and  dis- 
solved in  alcoholic  potash,  the  alcohol  being  subsequently  expelled  by 
evaporation  and  the  residual  soap  treated  as  above  described. 

The  apparatus  is  also  adapted  for  the  estimation  of  the  amount  of 
oil  in  paints,  and  for  other  purposes.  N.  L. 

Use  of  Lead  Dioxide  as  a  means  of  Clarifying  Urine  for 
Analysis.  By  A.  Loubiou  {J.  Fharm.,  1898,  [vi],  8,  270—272  ;  from 
Bull.  Soc.  Pharm.  Bordeaux,  July,  1898). — Turbid  or  fermented  urine 
can  be  readily  clarified  by  the  following  method  ;  to  10  c.c.  of  it  caustic 
soda  is  added  until  the  solution  becomes  alkaline  to  phenolphthalein, 
1*0 — 1*5  grams  of  lead  dioxide  is  then  added,  and  the  mixture  well 
shaken  during  a  minute,  and  filtered.  In  the  clear  solution  thus 
obtained,  the  albumin  can  be  determined  by  Tanret's  reagent ; 
experiment  shows  that  no  albumin  is  removed  by  the  lead  dioxide 
during  clarification.  The  process  described  is  especially  useful  in  the 
case  of  turbid  biliary  urine  which  cannot  be  obtained  clear  by  other 
methods.  W.  A.  D. 

Modification  of  Morner  and  Sjoquist's  Method  of  Estima- 
ting Urea.  By  Henri  Moreigne  {J.  Fharm.,  1898,  [vi],  8, 
193—197.    Compare  Abstr.,  1891,  758  and  1561).— The  process  named 
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is  more  rapidly  carried  out  by  determining  the  nitrogen  of  the 
urea  by  means  of  sodium  hypobromite,  instead  of  by  Kjeldahl's 
method,  as  originally  recommended.  After  the  process  has  been 
carried  out  as  usual  until  the  addition  of  magnesia,  the  solution  is 
evaporated  to  8  or  10  c.c,  a  little  distilled  water  added,  and 
the  solution  decanted  from  the  magnesia  ;  the  latter  is  washed  by 
decantation,  and  the  washings  added  to  the  solution  of  urea,  which 
is  diluted  to  50  c.c,  and  the  urea  present  in  10  c.c,  determined  by 
the  hypobromite  method. 

The  above  method  gives  lower  results  with  urine  than  are  obtained 
on  purifying  the  latter  by  basic  lead  acetate,  before  estimating  the 
urea ;  the  difference  is  due  to  the  ammonium  salts  not  being  removed 
in  the  latter  process.  W.  A.  D. 

Estimation  of  Urea  in  Urine  by  means  of  Sodium  Hypobro- 
mite. By  Henri  Moreigne(J".  Pharm.,  1898,  [vi],8, 197 — 200,  and 
241 — 245). — The  results  obtained  by  the  ordinary  method,  using  basic 
lead  acetate  to  purify  the  urine,  are  too  high,  owing  probably  to  the 
incomplete  removal  of  ammonium  salts  (compare  preceding  abstract) 
and  small  quantities  of  guanine  and  creatinine.  All  the  substances 
present  in  urine,  including  ammonium  salts,  which  are  capable  of 
yielding  nitrogen  when  acted  on  by  sodium  hypobromite,  are,  however, 
completely  precipitated  on  adding  phosphotungstic  acid.  It  is  im- 
portant that  the  latter  should  be  prepared  as  follows  :  20  grams  of 
sodium  tungstate  and  2*34  grams  of  crystallised  phosphoric  acid  are 
boiled  with  100  c.c.  of  water  during  20  minutes,  the  solution  slightly 
acidified  with  hydrochloric  acid,  and,  after  standing,  filtered.  To  10  c.c 
of  the  urine,  a  small  quantity  of  water  is  added,  together  with  4  c.c 
of  hydrochloric  acid,  and  the  amount  of  phosphotungstic  acid 
(15 — 20  c.c.)  necessary  for  accurate  precipitation,  and  the  whole 
diluted  to  50  cc. ;  after  standing  24  hours,  the  solution  is  filtered, 
and  25  c.c.  of  the  filtrate,  rendered  slightly  alkaline  by  caustic  soda, 
diluted  to  50  cc.  The  urea  is  estimated  in  10  cc  of  the  solution  thus 
obtained  by  the  hypobromite  method. 

In  the  case  of  certain  pathological  urines,  it  is  advisable  to  subject 
the  latter  to  a  preliminary  precipitation  with  basic  lead  acetate.  After 
adding  this  and  diluting  the  solution  to  a  known  volume,  it  is  left 
for  some  time,  filtered,  and  the  lead  precipitated  in  an  aliquot 
portion  by  dilute  sulphuric  acid  ;  any  excess  of  the  latter  is  neutralised 
with  caustic  soda,  the  solution  acidified  with  hydrochloric  acid,  and 
the  lead  sulphate  allowed  to  subside.  One-half  of  the  total  volume  is 
then  filtered,  precipitated  with  phosphotungstic  acid,  and  the  urea 
determined  as  above  described.  W.  A.  D. 

Relation  between  the  Total  Nitrogen  of  Urine  and  the 
Nitrogen  Present  as  Urea.  By  Henri  Moreigne  [J.  PhaTm.t  1898, 
[vi],  8,  293 — 302). — Although  the  method  of  determining  the  total 
nitrogen  of  urine  by  Kjeldahl's  process,  generally  adopted,  is  satis- 
factory, the  methods  for  determining  the  nitrogen  of  the  urea  are  by 
no  means  accurate  (compare  preceding  abstract).  If,  for  example,  the 
solution  to  which  sodium  hypobromite  is  added,  in  the  hypobromite 
method,  contains  more  than  0*5  gram  of  urea  in  100  c.c,  an  error  as 
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great  as  2*5 — 3  per  cent,  may  arise  ;  the  composition  of  the  solution  of 
hypobromite  also  exercises  great  influence  on  the  volume  of  nitrogen 
obtained.  In  the  author's  opinion,  little  value  can  be  attached  to  the 
ratio  of  total  nitrogen  of  urine  to  urea  nitrogen  determined  by  other 
investigators.  W.  A.  D. 

Volumetric  Estimation  of  Alkaloids  as  Higher  Periodides. 
By  Albert  B.  Prescott  and  Harry  M.  Gordin  {J.  Amer.  Chem.  Soc, 
1898,  20,  706—728).     See  this  vol.,  i,  89. 

Volumetric  Method  for  the  Estimation  of  the  Total 
Alkaloids  in  "  Cortex  chinae  succirubr."  By  H.  Ekroos  (Arch. 
Fharm.,  1898,  236,  328— 334).— The  finely  powdered  bark  is 
extracted  with  a  mixture  of  chloroform,  ether,  and  aqueous  soda  for 
3  hours,  and  a  certain  portion  of  the  clear  ethereal  solution  is  then 
shaken  with  normal  sulphuric  acid,  the  excess  of  acid  being  titrated 
back  with  decinormal  caustic  potash  solution,  using  a  freshly  prepared 
alcoholic  solution  of  hsematoxylin  as  indicator.  The  end  of  the 
reaction  is  denoted  by  a  pale  yellow  colour,  which,  on  vigorous  shaking, 
changes  to  a  bluish-violet. 

The  method  can  also  be  used  for  the  analysis  of  quinine  extracts. 

A.  W.  C. 

Indigo  Testing  by  Permanganate.  By  J.  Grossmann  (J.  Soc. 
Chem.  Ind.,  1897,  16,  974— 975).— It  has  been  stated  by  Rawson 
(J.  Soc.  Chem.  Ind.,  1885,  489)  that,  by  direct  titration  with  perman- 
ganate after  sulphonation,  a  fairly  approximate  idea  of  the  value  of  a 
sample  of  indigo  can  be  formed ;  the  author  shows,  however,  that,  although 
this  may  be  true  as  regards  high  class  indigoes  (Bengal,  Java),  the 
method,  when  applied  to  low  class  samples  (Kurpahs,  Oudes),  gives 
very  variable  results,  which,  in  some  cases,  may  err  to  the  extent  of 
34  per  cent.  Results  sufficiently  trustworthy  for  practical  purposes 
are,  however,  obtained  if  the  sulphindigotic  acid  is  precipitated  by 
sodium  chloride,  and  after  washing  is  dissolved  in  dilute  sulphuric 
acid  and  titrated.  The  instructions  given  by  Rawson  (not  here 
reproduced)  must  be  exactly  followed,  and  they  should  be  combined 
with  the  author's  dye  test,  which  is  not  described  in  this  place. 

M.  J.  S. 

Indigotin  and  Nitrobenzene.  By  B.  William  Gerland  (J.  Soc. 
Chem.  Ind.,  1897,  16,  108—109.  Compare  Abstr.,  1898,  ii,  102).— 
Carefully  purified  cold  nitrobenzene  dissolves  indigotin  very  slowly  ;  on 
warming,  however,  a  blue  solution  is  obtained,  which  becomes  tinged 
with  red  at  65°,  and  pure  blood-red  at  95°.  On  cooling,  the  solution 
remains  red  during  several  hours,  but  if  a  glass  rod  is  introduced 
immediately  becomes  blue.  Owing  to  the  tendency  to  supersaturation 
which  nitrobenzene  solutions  of  indigotin  exhibit,  the  solubility  of  the 
latter  at  the  boiling  point  of  the  solvent  could  not  be  accurately 
determined  ;  the  numbers  vary  from  0*5 — 1  gram  in  100  c.c. 

After  indigotin  has  separated  from  its  nitrobenzene  solution,  25  c.c. 
of  the  filtrate  contains  only  0'000225  gram  of  indigotin  ;  in  the 
author's  process  of  determining  indigotin  {loc.  cit.),  this  amount  is 
quite  negligible.     The  indigotin  crystals,  before  weighing,  should  be 
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extracted  on  the  filter  with  acid  and  alcohol,  dried,  washed  with 
benzene,  and  digested  with  concentrated  hydrochloric  acid ;  after 
boiling  with  water  and  with  aqueous  sodium  carbonate,  the  crystals 
are  finally  thoroughly  washed  with  water,  dried,  and  weighed.  To 
determine  indigotin  in  woollen  and  cotton  fabrics,  it  is  best  to 
destroy  the  fibre  by  treatment  with  dilute  sulphuric  acid,  and  after 
filtering,  washing,  and  drying  to  extract  the  residue  with  nitrobenzene. 
The  author  has  confirmed  the  accuracy  of  his  method  by  comparing 
the  results  given  by  the  latter  with  those  obtained  by  the  Miiller- 
Bernthsen  method  ;  in  addition,  accurate  results  were  obtained  when 
known  weights  of  indigotin  were  suitably  adulterated,  and  then 
determined  by  the  nitrobenzene  method.  W.  A.  D. 

Detection  of  Turmeric  in  Rhubarb  Powder.  By  Adam 
Jaworowski  {J.  Fharm.,  1898,  [vi],  8,  303 — 304;  horn  Ann.  Chim. 
Anal.,  1898,  102). — If  the  powder  contains  turmeric,  on  agitating 
it  with  chloroform  (10  c.c.)  for  several  minutes,  and  filtering, 
a  yellowish-brown  solution  is  obtained  with  a  greenish  fluoresc- 
ence ;  and  on  adding  light  petroleum  (50  c.c),  a  yellow,  flocculent 
precipitate  is  formed,  although  the  solution  remains  yellow  and 
fluorescent.  This  is  now  divided  into  two  portions;  to  the  first, 
sulphuric  acid  (2 — 3  c.c.)  is  added,  and  to  the  second,  a  saturated 
solution  of  borax  (1 — 1'5  c.c).  In  presence  of  turmeric,  the  former 
becomes  violet,  whilst  the  acid  layer,  at  first  bright  red,  becomes  succes- 
sively reddish-brown  and  yellow ;  the  borax  solution  becomes  coloured 
violet,  without,  however,  any  colour-change  taking  place  in  the  petrol- 
eum layer.  W.  A.  D. 

Standard  Methods  for  the  Sampling  and  Analysis  of  Tan- 
ning Materials.  By  Henry  R.  Procter  and  J.  Gordon  Parker 
{J.  Soc.  Chem.  Ind.,  1898,  17,  6 — 10). — This  communication  makes 
public  the  resolutions  on  the  above  subject  adopted  by  an  Inter- 
national Conference  of  the  Chemists  connected  with  the  leather 
industry,  held  in  London  on  September  28 — 30,  1897.  The  "hide 
powder "  method  was  adopted  for  the  estimation  of  tannin.  The 
resolutions  came  into  force  on  January  1st,  1898,  and  all  leather 
trades'  chemists  who  are  members  of  the  Association  have  agreed  to 
work  by  the  Conference  methods  until  these  are  altered  at  a  future 
Conference.  M.  J.  S. 

Chemical  Method  of  Ascertaining  whether  Milk  or  Cream 
has  been  Heated  to  at  least  80°.  By  V.  Storch  {Bied.  Centr., 
1898,  27,  711—714;  from  40^«  Beret,  kgl.  Vet.  Landhohojskolea  Lah. 
landokon.  Fors.  Copenhagen,  1898,  1 — 16). — Not  only  mixed  milk,  but 
the  milk  of  single  cows  during  the  whole  period  of  lactation,  shows  a 
bluish -grey  coloration  when  treated  with  a  drop  of  dilute  hydrogen 
peroxide  and  a  few  drops  of  a  2  per  cent,  solution  of  paraphenylene- 
diamine.  The  action  seems  to  be  rather  less  in  the  case  of  cream  and 
rather  greater  with  butter  milk,  probably  owing  to  the  varying 
amount  of  fat  globules  present. 

Whey  produces  a  dark  violet-brown  colour.  It  is  supposed  that  the 
blue  coloration  obtained  with  milk  is  the  result  of  a  special  interaction 
of  the  casein  and  the  diphenylenediamine. 
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Butter  milk  from  sour  cream  gave  the  coloration  only  when  the  free 
acid  was  partly  neutralised  with  lime  water.  Milk  fat  globules  free 
from  milk  serum,  and  pure  casein  solutions,  gave  no  coloration. 

The  "  active  substance "  could  not  be  obtained  quite  pure.  It  is 
especially  abundant  in  the  deposit  which  forms  on  the  inner  side  of  a 
centrifugal  separator.  When  obtained  as  free  as  possible  from  proteids, 
the  aqueous  solution  gives  the  same  violet-brown  coloration  as  is 
obtained  with  whey,  but  when  added  to  boiled  milk  (which  gives  no 
coloration  with  hydrogen  peroxide  and  paraphenylenediamine)  the 
dark  blue  colour  is  at  once  obtained. 

Milk  which  has  been  heated  to  79 — 80°  may  still  produce  the  blue 
coloration,  provided  that  it  is  cooled  as  soon  as  that  temperature  is 
reached.  Heating  for  2  minutes  at  75°  is  sufficient  to  destroy  the 
"  active  substance  "  if  the  cooling  is  slow. 

As  regards  the  effect  of  acidity,  it  was  found  that,  whilst  with  milk 
which  required  17  c.c.  of  N/10  alkali  to  neutralise  100  c.c,  the  limit 
of  temperature  was  79°,  butter  milk  which  required  90  c.c.  of  alkali 
was  rendered  inactive  by  heating  to  71°. 

The  reaction  is  not  without  importance  in  the  case  of  Pasteurisation. 
It  sometimes  happens  that  the  whole  of  the  milk  has  not  been  heated 
to  79°.  Milk  heated  to  82°,  mixed  with  10  per  cent,  of  milk  heated 
to  78°,  showed  the  blue  coloration  distinctly.  The  presence  of  1  per 
cent,  of  milk  heated  at  75°  could  also  be  detected.  N.  H.  J.  M. 

Gelatin  in  Chocolate.  By  P.  Onfroy  {J.  Pharm.,  1898,  [vi],  8, 
7 — 9). — In  presence  of  5  per  cent,  of  gelatin,  as  much  as  10  per  cent, 
of  water  can  be  added  to  chocolate  without  altering  the  latter' s 
appearance.  When  a  considerable  proportion  of  gelatin  is  present 
it  can  be  detected  by  boiling  the  chocolate  (5  grams)  with  water 
(50  c.c),  adding  5  c.c.  of  10  per  cent,  solution  of  lead  acetate,  filtering 
and  adding  a  few  drops  of  a  saturated  solution  of  picric  acid ;  the 
latter  produces  an  immediate,  light  yellow,  amorphous  precipitate 
with  solutions  containing  more  than  0  01  per  cent,  of  gelatin.  When 
only  a  small  quantity  of  gelatin  is  present  in  a  chocolate,  it  is  ren- 
dered insoluble  by  the  tannin  of  the  latter,  and  the  following  method 
has  to  be  adopted  for  its  detection.  After  removing  the  fat  from 
10  grams  of  the  sample  by  means  of  ether,  100  c.c.  of  warm  water  is 
added,  then  5 — 10  c.c.  of  a  10  per  cent,  solution  of  potassium  carbonate, 
and  10  c.c.  of  10  per  cent,  lead  acetate;  on  filtering  and  carefully 
neutralising,  a  solution  is  obtained  which  can  be  tested  for  gelatin  by 
the  ordinary  methods.  W.  A.  D. 
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Magnet-radiometer.  By  Nicolae  Teclu  {J.  p\  Chem.^  1898,  [ii], 
58,  255 — 260.  Compare  Abstr.,  1893,  ii,  401). — The  paper  contains 
a  detailed  description  and  photograph  of  the  "  magnet-radiometer  " 
designed  by  the  author  for  use  in  the  diaphonometer  previously 
described  by  him  {loc.  cit.).  The  outer  portion  of  the  vane  of 
a  radiometer  is  coated  with  a  very  thin  layer  of  iron,  so  that  move- 
ments of  the  vane  can  be  caused,  not  only  by  the  action  of  light 
rays,  but  also  by  the  approach  of  a  magnet ;  when  both  forces  are 
applied  simultaneously,  the  position  assumed  by  the  vane  will  be  a 
resultant  of  the  two,  and  so  can  be  applied  to  the  measurement  of  the 
intensity  of  the  light  falling  on  the  instrument.  A.  W.  C. 

Yellow  Light  for  the  Polarimeter.  By  FfiANgois  Dupont  (Bull. 
Soc.  Chim.,  1897,  [iii],  17,  584). — A  much  more  satisfactory  yellow 
light  for  polarimetric  observations  is  obtained  when  a  mixture  of 
sodium  chloride  and  trisodium  phosphate,  in  molecular  proportions,  is 
used  in  place  of  sodium  chloride  alone.  J.  J.  S. 

Normal  Elements.  By  Douglas  McIntosh  {J.  Physical  Chem., 
1898,  2,  185 — 193). — The  object  of  the  author  in  undertaking  this 
research  was  to  find  a  convenient  standard  having  an  E.M.F.  of 
about  0*5  volt.  A  cell  consisting  of  zinc,  zinc  chloride,  lead  chloride, 
and  lead,  as  described  by  Bailie  and  Fery,  gives  good  results,  and  has 
an  E.M.F.  of  0*5  at  20°  when  the  specific  gravity  of  the  zinc  chloride 
is  1*23.  The  temperature  coefficient  is  extremely  low.  A  great 
many  cells  in  which  mercuric  oxide  was  used  as  a  depolariser  were 
tried,  but  none  of  these  were  satisfactory,  and  the  use  of  other  oxides 
as  depolarisers  gave  negative  results.  Cells  of  copper,  copper  sul- 
phate, mercnrous  sulphate,  and  mercury  were  tried  and  gave  excellent 
results.  The  copper  sulphate  and  mercurous  sulphate  are  each  taken 
in  the  form  of  a  paste.  The  E.M.F.  of  this  cell  decreases  with 
rising  temperature,  and  in  the  neighbourhood  of  16*5°  may  be  calcu- 
lated by  the  formula  ^  =  0-3613  +  (16-5  -  i)0-0006  volt.  Cells  con- 
taining Pb,  PbClg,  HggClg,  Hg  were  also  examined,  and  gave  satisfactory 
results.  The  E.M.F.  increases  with  the  temperature,  and  may  be 
calcul  ted  approximately  between  15°  and  21°  by  the  formula 
E=  0-5382  +  [t-  21)0-0006.  H.  C. 

Determination  of  Polarisation.  By  Karl  Heim  (Zeit.  Elektro- 
ft<em.,  1898,  4,  527\ — In  an  electrolytic  cell  of  resistance  i?,  with 
insoluble  anode,  through  which  current  C  is  passing  with  E.M.F.  =jE', 
^Q  have  £J=p  +  CB,  wl  ere  jo  is  the  polarisation.  If  a  thin  sheet  of 
letal  be  interposed  bet 'Veen  the  electrodes  so  as  to  divide  the  cell 
jompletely,  without  sensibly  affecting  its  resistance,  and  the  current 
|be  maintained  unchanged,  we  have  E'  =^2p  +  GR,  or  p  =  E'  -  E.  In 
mtting  the  method  into  practice,  the  main  difficulty  is  encountered  in 
[arranging  the  cell  so  that  the  third  electrode  may  be  put  in  or  taken 
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out  easily,  and  in  such  a  way  that  the  current  shall  pass  through  it, 
and  not  round  it.  A  rectangular  ebonite  cell  is  provided  with 
platinum  electrodes  fitting  into  grooves  in  the  walls  60  mm. 
apart.  Between  these,  a  third  groove,  8  mm.  deep  and  0*25  mm. 
wide,  receives  the  third  electrode.  This  depth  is  sufficient  to  prevent 
undue  leakage  round  the  electrode  with  moderate  conductivities  and 
current  densities.  A  greater  depth  would  be  better.  About  half  an 
hour  elapses  before  the  polarisation  becomes  constant.  The  following 
are  some  of  the  results  obtained. 

Copper  sulphate,  16  per  cent,  at  14'7 — 14*95°. 
Current  density...     0-03     0*06     0-12     0*2       0-3  amp./sq.  dcm. 
Polarisation   1-591  1*628  1*668  1*695  1*717  volts. 

Silver  nitrate,  about  normal,  at  15 — 15*5° 
Current  density...     0*015  0*03     0*06     0*12     0*2       0*4  amp./sq.  dcm. 

Polarisation  0*888  0*897  0*903  0*908  0*926  0*935  volt. 

T.  E. 

Pulverisation  of  Metal  Cathodes  During  Electrolysis  with  a 
Constant  Current.  By  Georg  Bredig  and  Fritz  Haber  {Ber.,  1898, 
31,  2741—2752.  Compare  Abstr.,  1898,  ii,  364).— When  a  cathode  con- 
sisting of  a  bright  lead  plate  or  wire  conveying  a  current  at  24 — 72 
volts  is  brought  into  dilute  sulphuric  acid,  a  platinum  anode  being  em- 
ployed, a  momentary  pulverisation  of  the  lead  occurs,  and  a  fine,  metallic 
powder  falls  through  the  liquid.  This  takes  place  at  isolated  spots  on 
the  surface  of  the  metal,  bright  indentations  being  left  with  rounded 
edges.  A  similar  phenomenon  takes  place  in  alkaline  solutions,  but  in 
this  case  is  continuous  and  much  more  energetic.  The  metallic  lead 
thrown  down  is  peculiarly  susceptible  to  chemical  change,  and  can 
readily  be  converted  into  white  lead  by  the  simultaneous  action  of  air 
and  carbonic  anhydride.  The  addition  of  small  quantities  of  a 
chromate  or  chromium  salt  prevents  the  occurrence  of  the  phenomenon. 
Mercury,  tin,  bismuth,  thallium,  arsenic,  antimony,  and  Rose's  metal 
all  show  the  same  phenomenon  in  alkaline  solutions,  whereas  cadmium, 
zinc,  copper,  silver,  aluminium,  platinum,  and  palladium  do  not  act 
in  this  way.  In  acid  solution,  on  the  other  hand,  only  bismuth  and 
Rose's  metal  behave  in  a  similar  manner  to  lead.  The  phenomenon  is 
to  be  distinguished  from  the  loosening  of  the  surface  which  occurs  with 
cathodes  of  platinum,  palladium,  and  lead.  In  alkaline  solution,  it  is 
probably  preceded  by  the  formation  of  an  alloy  of  the  metal  of  the 
cathode  with  the  alkali  metal  present,  which  is  then  decomposed  by  the 
water.  This  is  especially  marked  in  the  case  of  mercury,  but  no  similar 
action  can  occur  in  acid  solution.  A.  H. 

Electrolytic  Decomposition  of  Aqueous  Solutions.  By  L.  Glaser 
(Zeit.  Mektrochem.,  1898,4,  355,  373,  397,  and  424).— The  author  first 
repeats  the  experiments  of  Smale  (Abstr.,  1894,  ii,  436)  on  the  oxygen- 
hydrogen  gas  cell,  and  confirms  his  conclusion  that  the  formation  of 
water  in  this  cell  takes  place  in  a  reversible  way  at  the  E.M.F.  of 
1  -08  volts.  He  then  goes  on  to  determine  the  E.M.F. 's  required  to 
separate  the  ions  contained  in  various  aqueous  solutions  from  their 
electrical  charges.     The  observations  are  made  by  applying  any  desired 


GENERAL   AND   PHYSICAL   CHEMISTRY.  79 

E.M.F.  from  zero  upwards  to  a  pair  of  electrodes  immersed  in  the 
solution  under  examination,  and  noting  the  current  which  is  thereby 
caused  to  pass  through  the  cell.  When  the  E.M.F.  is  less  than 
that  required  to  produce  continuous  decomposition,  a  very  small 
diffusion  current  is  observed.  When  the  decomposition  point  is  reached, 
the  current  increases  more  or  less  suddenly,  so  that  at  each  decom- 
position point  a  change  in  the  direction  of  the  curve  connecting  current 
and  E.M.F.  is  observed.  One  of  the  electrodes  is  made  of  platinised 
platinum  saturated  with  atmospheric  oxygen,  and  is  very  large  com- 
pared with  the  other ;  in  this  way,  its  polarisation  is  rendered  practically 
constant  and  the  changes  of  direction  observed  are  due  to  separation 
of  ions  at  the  small  electrode. 

The  small  electrode  being  used  as  cathode,  a  decided  increase  of 
current  is  found  at  1*08  volts  with  dilute  sulphuric  acid,  and  a  much 
less  decided  change  at  the  same  E.M.F.  with  solutions  of  sodium  or 
potassium  hydroxide  ;  the  difference  is  due  to  the  small  number  of 
hydrogen  ions  in  the  solutions  of  the  bases.  In  all  cases,  a  decom- 
position point  is  better  marked  the  greater  the  quantity  of  the 
particular  ion  which  is  present. 

When  the  small  electrode  was  used  as  anode  and  the  large  oxygen 
electrode  as  cathode,  an  exceedingly  well  marked  decomposition  point 
was  found  at  0*59  volt  with  solutions  of  sodium  or  potassium 
hydroxides,  and  a  much  less  marked  decomposition  point  at  0*6  volt 
with  dilute  sulphuric  acid. 

The  ion  separated  here  is,  therefore,  hydroxyl.  Measured  in  both 
cases  with  reference  to  the  large  oxygen  electrode,  1*08  volts  are 
therefore  required  for  the  continuous  separation  of  hydrogen  and  0*59 
volt  for  that  of  hydroxyl.  The  sum  of  these  quantities,  1*67  volts,  is 
the  frequently  observed  polarisation  in  the  ordinary  electrolysis  of 
dilute  aqueous  solutions.  That  visible  electrolysis  can  be  produced 
with  1  '08  volts  is  explained  by  assuming  the  separation  of  O  ions,  the 
very  minute  amount  of  these  ions  present  accounting  for  the  slow 
course  of  the  decomposition. 

When  a  solution  of  potassium  hydroxide  is  electrolysed,  using  the 
small  electrode  as  cathode,  two  changes  of  direction  are  observed  in 
the  current-E.M.F.  curve.  The  first,  at  1*08  volts,  corresponds  with 
the  separation  of  the  hydrogen  ions  from  their  charges,  whilst  the 
second  corresponds  to  the  separation  of  potassium  ions.  The  position 
of  the  second  point  varies  with  the  concentration  of  the  potash  solu- 
tions, the  following  values  being  found:  ION,  1*32  volts;  4N,  1-38 
volts;  IN,  1-4  volts;  ^N,  1-45  volts;  ^V^,  1-46  volts.  Similar 
results  are  obtained  with  other  bases,  the  values  being, 


1 

normal 

.  KOH        1-4      volts 

1 

» 

NaOH       1-315    „ 

0-0002 

Mg(0H)2  1-395    „ 

0-02 

if 

Ca(0H)2   1-33      „ 

0-22 

>f 

Ba(0H)2  1-185    „ 

0-063 

if 

Sr(0H)2    1-20      „ 

From  the  latter  measurements,  it  follows  that  the  separation  of 
hydrogen  from  aqueous  solutions  is  only  primary  with  very  small 

G— 2 
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electromotive  forces  ;  with  any  ordinary  current,  the  greater  part  of  it 
is  due  to  secondary  action.  T.  E. 

Thermochemistry  of  Suberic  Acid.  By  Gustave  Massol 
(Bull.  Soc.  Chim.,  1897,  [iii],  17,  745— 716).— Suberic  acid  crystal- 
lises in  brilliant,  white  scales  melting  at  139*5°;  one  litre  of  water  at 
17°  dissolves  about  1*8  grams  of  the  acid,  the  heat  of  dissolution  being 
—  5*45  Cal.  Normal  potassium  suberate  becomes  anhydrous  at  100°, 
and  dissolves  in  water  with  the  development  of +  0*92  Cal.  Potassium 
hydrogen  suberate  is  only  very  slightly  soluble  in  cold  water  ;  its  heat 
of  dissolution  is  -  5*26  Cal.  at  40°.  When  a  solution  of  this  salt  is  con- 
centrated on  the  water-bath,  suberic  acid  first  crystallises  out,  and 
then  the  acid  salt,  whilst  the  more  soluble  normal  salt  remains  in 
solution.     From  the  heats  of  neutralisation, 

C^s^iACsolid)  +  2K0H(diss.)  =  C8Hi2K204(diss.)  +  17-9  Cal. 
CgHjgKO^Cdiss.)  +  KOH(diss.)  =  C8Hi2K204(diss4  +  11-4  Cal. 

it  is  calculated  that  the  heats  of  formation  of  normal  potassium 
suberate  and  potassium  hydrogen  suberate  are  +  44-76  Cal.  and  +  25-67 
Cal.  respectively,  all  the  substances  concerned  being  in  the  solid  state. 

N.  L. 

Thermochemistry  of  Sebacic  Acid.  By  Gustave  Massol 
{Bull  Soc.  Chim.,  1897,  [iii],  17,  746 —747).— Sebacic  acid  crystal- 
lises in  anhydrous,  nacreous  scales  melting  at  129°.  One  litre  of 
water  at  16°  dissolves  0*55  gram  of  the  acid,  without  sensible 
development  of  heat.  Normal  potassium  sebate  crystallises  with  one 
molecule  of  water,  and  dissolves  in  water  with  the  absorption  of 
—  1-33  Cal.;  it  does  not  lose  water  at  100°,  nor  when  placed  in  a 
vacuum  over  sulphuric  acid,  but  the  anhydrous  salt  is  obtained  by 
heating  at  150°  in  a  current  of  dry  hydrogen.  Its  heat  of  dissolution 
is  +  1*47  Cal.     From  the  heat  of  neutralisation, 

CioHi804(solid)  -I-  2K0H(diss.)  =  CioHigK204(diss.)  +  17*68  Cal., 

it  is  calculated  that  the  heat  of  formation  of  normal  potassium  sebate 
is  43*99  Cal.,  all  the  substances  concerned  being  in  the  solid  state. 

Potassium  and  sodium  hydrogen  sebates  are  not  sufficiently  soluble 
in  water  to  allow  of  thermochemical  study  by  the  usual  methods. 

N.  L. 

Normal  Dibasic  Acids  of  the  Oxalic  Series.  By "  Gustave 
Massol  {Bull.  Soc.  Chim.,  1897,  [iii],  17,  747— 748).— The  heats  of 
formation  of  the  anhydrous  normal  potassium  salts  of  some  acids  of 
the  oxalic  series  have  been  found  to  be  as  follows  :  oxalic  acid,  +  5897 
Cal.;  malonic  acid,  +48*57  Cal.;  succinic  acid,  +46*40  Cal.;  glutaric 
acid,  +  44*23  Cal.  ;  suberic  acid, +  44*76  Cal.;  sebacic  acid, +  43  99 
Cal.  From  these  results,  it  appears  that,  as  the  molecular  weight  of 
the  acid  and  the  distance  between  the  two  carboxyl  groups  increase, 
the  heat  of  formation  of  the  salt  decreases,  and  ultimately  approaches 
that  of  two  molecules  of  potassium  acetate  (43*72  Cal.).  The  influence 
of  the  carboxyl  groups  on  each  other  decreases  rapidly  with  the  intro- 
duction of  intermediary  CH2-groups,  a  fact  which  is  in  accordance 
with  the  formation   of   anhydrides   from  these  r^cids,  succinic  anhy^ 
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dride  being  easily  obtained  and  glutaric  anhydride  with  difficulty, 
whilst  the  higher  members  of  the  series  seem  to  be  incapable  of 
existence.  A  similjar  relationship  is  observed  in  the  production  of 
lactones  from  acids  of  the  lactic  series.  N.  L. 

Acetaldoxime.  By  Hector  K.  Carveth  {J.  Physical  Chem., 
1898,  2,  159 — 167). — The  author  has  repeated  Dunstan  andDymond's 
experiments  on  the  freezing  point  of  acetaldoxime  (Trans.,  1892,  61, 
471 ;  1894,  65,  206),  and  confirmed  them  in  every  detail.  All  the 
freezing  point  phenomena  can  be  accounted  for  on  the  assumption  of 
an  equilibrium  between  two  modifications  in  the  liquid  phase. 
Although  the  rate  of  change  of  the  freezing  point  of  acetaldoxime  is  a 
function  of  the  temperature  to  which  the  substance  is  heated,  the  final 
equilibrium  is  independent  of  the  temperature.  Heating  to  114*5° 
causes  the  freezing  point  to  drop  from  47°  to  13°,  and  also  if  the 
crystals  are  kept  long  enough  at  20°  they  will  liquefy,  and  if  the 
liquid  is  kept  for  about  10  days  and  then  cooled,  the  freezing  point 
will  be  found  to  be  13°.  In  other  words,  the  equilibrium  is  not 
displaced  by  the  temperature,  and  the  relative  amounts  of  these  two 
modifications  is  not  a  function  of  the  temperature.  The  liquefaction 
of  the  crystals  is  not  accompanied  by  a  measurable  change  of  vapour 
pressure,  and  the  author  regards  it  as  probable  that  two  modifications 
exist  in  the  vapour.     Sunlight  does  not  produce  any  visible  effect. 

H.  C. 

Determination  of  the  Specific  Gravity  of  Pulverulent  Sub- 
stances. By  GusTAV  J.  W.  Bremer  (Rec.  Trav.  Chim.,  1898,  17, 
263 — 269). — By  the  following  method,  more  accurate  results  can  be 
obtained  than  by  using  Kopp's  volumenometer,  and  small  quantities 
only  of  the  substance  dealt  with  are  necessary ;  the  difficulty  of  re- 
moving air  bubbles  in  the  ordinary  method,  using  a  pyknometer,  is 
also  obviated.  A  flask  (F),  having  a  capacity  of  from  3 — 15  c.c,  is 
surrounded  by  cold  water,  and  is  connected  to  a  three-way  stop-cock 
(E)  fitted  to  the  top  of  a  manometer  tube  (a)  which  is  closed  below 
by  an  ordinary  tap,  aS',  through  which  it  communicates  by  india- 
rubber  tubing  with  a  pressure  tube  (C),  R  enables  the  flask 
F  to  be  in  connection  with  the  manometer  tube  alone  or 
with  both  it  and  the  air  simultaneously.  The  pressure  tube  is 
filled  with  mercury ;  by  raising  C,  the  level  of  the  mercury  in  a 
is  brought  to  coincidence,  under  atmospheric  pressure,  H,  with  the 
upper  edge  {p)  of  a  window  in  a  ring  which  slides  on  a  near  the 
top.  By  turning  R  through  180°,  the  connection  between  the  flask 
and  the  air  is  broken,  and  the  tube  c  is  then  lowered  until  the  level  of 
the  mercury  in  a  coincides  with  the  upper  edge  {q)  of  the  window  in  a 
second  ring  placed  near  the  bottom  of  a.  The  difference  in  level,  hy 
of  the  mercury  in  the  tubes  a  and  c  is  measured  by  a  cathetometer. 

The  observations  described  are  then  repeated  after  introducing  a 
weighed  amount,  w,  of  the  substance  taken  into  the  flask  F.  If  h' 
denote  the  new  difference  of  level  in  the  tubes  a  and  c,  corresponding 
to  the  original  h;  H'  the  atmospheric  pressure  during  the  latter  part 
of  the  experiment,  v  the  volume  occupied  by  the  mercury  between  the 
levels  of  the  upper  edges  of  the  windows  p  and  q,  and  a  the  required 
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—  -  —  ).     If,  as  is  usual,  H=^  H\ 
h      h'  / 

X  =  vEI   ,7/  J  i   and  the  required  density   d  =  ~-—^^^^..     Since  the 
\  hh   /  vH{h  —h) 

accuracy  of  the  method  is  a  maximum  when  v  =  -v/FF',  F denoting  the 
volume  of  the  flask  F  and  of  the  tubes  connecting  it  with  the  mano- 
meter, as  far  as  the  upper  level  of  the  window  p,  and  F'  the  volume 
V—x,  the  ring  p  is  moved,  before  carrying  out  the  experiment,  into 
such  a  position  that  v=  sJVV\  approximately.  Care  is  taken  through- 
out that  the  temperature  of  the  flask  F  is  kept  constant. 

W.  A.  D. 

Vapour  Tension  of  Concentrated  Hydrochloric  Acid  Solu- 
tions. By  F.  B.  Allan  {J.  Physical  Chem.,  1898,  2.  120— 124).— If 
the  action  of  hydrogen  chloride  on  water  resulted  only  in  the  electro- 
lytic dissociation  of  the  hydrogen  chloride,  the  relation  between  the 
undissociated  molecules  in  a  given  volume  of  the  solution  and  the 
pressure  of  the  gas  should  be  a  constant.  Vapour  pressure  measure- 
ments were  made  by  forcing  air  through  hydrogen  chloride  solutions, 
absorbing  the  vaporised  gas  in  water  in  Liebig  bulbs,  and  titrating 
with  a  potash  solution.  The  vapour  pressures  of  the  solutions  ex- 
amined were  found  to  be  as  follows. 


7o  HCl.  Pressure  in  mm. 
36-40  138-1 

36-90  109-8 

35-10  75-8 


7o  HCl.  Pressure  in  mm. 
34-86  QQ'Q 

33-90  46-0 

32-85  32-7 


7o  HCl.  Pressure  in  mm. 
31-75  21-9 

30-20  11-8 

28-10  6-5 


The  above  readings  give  a  very  regular  curve.  If  the  vapour 
tension  is  taken  as  proportional  to  the  undissociated  hydrogen 
chloride,  the  degree  of  dissociation  in  a  28-1  per  cent,  acid  is  94*8. 
This  is  an  impossible  value  for  so  concentrated  a  solution,  and  it  is 
concluded,  therefore,  that  electrolytic  dissociation  is  not  an  adequate 
explanation  of  the  fact  that  hydrochloric  acid  solutions  do  not  obey 
Henry's  law.  H.  C. 

Naphthalene  and  Aqueous  Acetone.  By  Hamilton  P.  Cady 
{J.  Physical  Chem.,  1898,  2,  168 — 170). — Mixtures  were  made  of 
acetone  and  water,  and  naphthalene  in  excess  added  to  each  solution, 
and  the  temperatures  determined  at  which  a  second  liquid  phase  first 
appeared.  The  temperatures  at  which  different  solutions  begin  to 
separate  into  two  layers  in  presence  of  solid  naphthalene,  and  the 
compositions  of  these  solutions,  are  as  follows. 


\.cetone. 

Water. 

N  aphthalene. 

Temperature. 

10-00 

89-92 

0-08 

65-5° 

19-91 

80-00 

0-09 

55-3 

29-92 

69-67 

0-41 

45-0 

40-81 

58-22 

0-97 

38-0 

48-67 

48-68 

2-65 

32-2 

57-43 

36-64 

5-93 

28-5 

60-43   . 

25-75 

13-82 

28-2 

The  effect  of  a  very  small  quantity  of  naphthalene  on  the  consolute 
temperature  is  very  marked.  H.  C. 
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Distribution  of  Mercuric  Chloride  between  Toluene  and 
Water.  By  Ohvee  W.  Brown  {J.  Physical  Chem.,  1898,  2,  51—52). 
— According  to  Skinner  (Trans.,  1892,  61,  342),  a  fairly  constant  dis- 
tribution ratio  is  obtained  when  mercuric  chloride  is  added  to  mixtures 
of  ether  and  water.  Experiments  made  by  the  author  with  toluene 
and  water  show  that  the  ratio  of  the  concentrations  is  not  constant  in 
this  case,  the  concentrations  in  the  water  phase  not  increasing  quite 
so  rapidly  as  those  in  the  toluene  phase.  This  would  mean,  according 
to  the  Nernst  theory,  that  there  is  a  slight  dissociation  in  the  aqueous 
solution.  H.  C. 

Solubilities  of  some  Sparingly  Soluble  Liquids  in  Water. 
By  W.  Herz  {Ber.,  1898,  31,  2669— 2672).— The  author  has  deter- 
mined the  mutual  solubility  of  a  number  of  liquids  and  water,  with 
the  following  results. 

1000  c.c. 


of  water  dissolve  4*20 

c.c. 

of  chloroform,  formiug 

1003-9  C.C 

of  solution 

J  J              >> 

1-74 

>> 

carbon 

Disulphide, 
forming 

1002-08 

» 

>J                             5> 

3-41 

»> 

light  petroleum 

(sp.  gr. 
ether 

0-6646)  „ 

1003-41 

)) 

>»                             >> 

81-10 

>> 

j^ 

1071-45 

)> 

"                             >) 

0-82 

;> 

benzene 

n 

1000-82 

, 

>»                             »» 

32-84 

>> 

amylic 

alcohol     ,, 

1029-92 

>> 

))                             >> 

34-81 

,) 

aniline 

), 

1034-81 

,> 

chloroform 

dissolve  1-52 

J , 

water 

,; 

996-2 

,) 

carbon  bisul- 

phide dissolve  9-61 

}  i 

}; 

,, 

1009-61 

)) 

light  petroleum 

dissolve  3-35 

a 

)) 

)) 

1006-04 

)i 

ether        „ 

29-30 

>) 

)> 

)  J 

1032-82 

)> 

benzene    ,, 

2-11 

)  1 

»  > 

), 

1001-35 

} } 

amylic  alcohol 

dissolve  22*14 

,, 

) ) 

5} 

1012-82 

) ) 

aniHne     ,, 

52-22 

>> 

>> 

)) 

1049-55 

j> 

A.  H. 


Indicators.  By  John  Waddell  {J.  Physical  Ghem.^  1898,  2, 
171 — 184). — According  to  the  dissociation  theory,  an  indicator  must 
be  a  weak  base  or  a  weak  acid  in  which  one  of  the  ions  has  a  different 
colour  from  that  of  the  undissociated  substance.  Under  these  circum- 
stances, the  presence  in  the  solution  of  a  liquid  in  which  the  indicator 
dissociates  to  a  less  extent  than  in  water  should  cause  the  colour  due 
to  the  ion  to  disappear  more  or  less.  Nine  indicators  were,  therefore, 
taken,  and  tested  in  presence  of  alcohol,  acetone,  ether,  benzene,  and 
chloroform.  The  results  obtained  were  in  keeping  with  the  dissocia- 
tion theory.  In  alcohol  and  acetone,  the  colour  of  the  ion  is  often 
perceptible,  but  this  disappears  when  any  one  of  the  other  organic 
solvents  is  added.  It  is  often  possible  to  predict  the  acid  or  basic 
properties  of  an  indicator  from  the  colour  changes  on  the  addition  of 
organic  solvents.  Methyl-orange  and  lacmoid  act  as  weak  bases ; 
fluorescein,  phenacetolin,  and  probably  corallin  are  both  basic  and  acid. 
More  satisfactory  results  were  obtained  with  ammonia  and  acetic  acid 
than   with  caustic  potash  and   hydrochloric  acid.     This  the  author 
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regards  as  due  to  the  dissociation,  to  some  extent,  of  salts  of  weak 
acids  and  weak  bases  into  the  free  acid  and  free  base  in  organic 
solvents.  H.  C. 

Fractional  Crystallisation.  By  Charles  A.  Soch  {J.  Physical 
Chem.,  1898,  2,  43 — 50). — Solubility  determinations  of  the  pairs  of 
salts,  potassium  chloride  and  potassium  nitrate,  potassium  chloride  and 
sodium  chloride,  potassium  nitrate  and  sodium  chloride,  and  sodium 
nitrate  and  sodium  chloride  were  made  at  25°  and  at  80°  in  pure 
water,  and  at  25°  in  40  per  cent,  aqueous  alcohol.  The  results  are 
given  in  the  following  table,  the  concentrations  being  in  grams  of  salt 
per  hundred  grams  of  solvent. 

Aqueous  alcohol 

at  25°.  Water  at  25°.  Water  at  80°. 

/KCl 10-06  34-12  40-20 

(KNO3 5-29  22-58  117-5 

Ratio   1-90  1-51            -  0-361 

JNaNO, 22-78  43-66  121-6 

iNaCl.'. 10-17  26-58  17-62 

Ratio  2-24  1-64  690 

/KNO3 13-74  41-14  168-8 

INaOl 15-78  38-53  39-81 

Ratio •••  0-87  1-07  4-14 

/NaCl 12-28  29-05  26-5 

IKCI 5-87  17-1  31-0 

Ratio 2-09  1-70  0-855 

From  the  above,  it  will  be  seen  that  the  displacement  of  the  equi- 
librium by  the  addition  of  alcohol  is  in  no  case  as  large  as  the  change 
produced  by  difference  of  temperature.  A  short  theoretical  treatment 
of  the  subject  of  fractional  crystallisation  by  Bancroft  is  added. 

H.  C. 

Absorption.  By  Jacobus  M.  van  Bemmelen  (Zeit.  anorg.  Chem., 
1898,  18,  98 — 146). — The  continuation  of  the  author's  research  is  in 
accordance  with  the  previous  results  (Abstr.,  1897,  ii,  137,  and  this 
vol.,  ii,  12).  The  elimination  of  water  from  the  hydrogel,  up  to  a 
certain  point,  takes  place  without  the  formation  of  water-free  ^inter- 
stices, the  decrease  in  volume  corresponding  with  the  amount  of  water 
evaporated.  The  greater  part  of  the  water  evaporates  at  15°,  with  a 
rapidity  little  less  than  that  of  water  itself.  As  the  remaining  water 
evaporates  at  a  steadily  increasing  vapour  pressure,  the  colloid  gradu- 
ally assumes  a  solid,  glassy  condition.  The  point  at  which  the  elimin- 
ation of  water  ceases,  under  a  given  vapour  pressure,  varies  with 
the  method  of  formation  and  age  of  the  colloid,  the  rapidity  of  the 
evaporation,  and  temperature.  In  the  reabsorption  of  water  by  a 
partially  dried  colloid,  a  higher  vapour  pressure  is  necessary  in  order 
to  obtain  the  same  amount  of  water  in  the  colloid  as  was  present  before 
drying.  The  absorbing  properties  of  the  colloid  are  decreased  by 
formation  in  a  concentrated  silica  solution,  by  prolonged  drying,  and 
by  time.     At  a  red  heat,  the  absorbing  properties  are  lost. 

E.  C.  R. 
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General  Problem  of  Chemical  Statics.  By  Pierre  Duhem 
(J.  Physical  Ghem.,  1898,  2,  1—42  and  91— 115).— A  mathematical 
paper  not  suitable  for  abstracting.  H.  C. 

Combination  of  Gases.  By  H.  Holier  {Ann.  Phys.  Chim.,  1897, 
[vii],  10,  521 — 556). — The  author  describes  the  furnace,  pyrometer, 
and  gas  apparatus  employed  by  him  in  studying  the  combination  of 
gaseous  mixtures  at  definite  temperatures.  Experiments,  made  on  a 
mixture  of  hydrogen  and  oxygen  containing  the  gases  in  combining 
proportions,  show  that  at  any  given  temperature  there  is  a  certain 
limit  of  combination,  and  that,  after  a  certain  time,  continued  heating 
produces  no  further  interaction.  This  limit  is  reached  in  a  relatively 
short  time ;  in  the  case  of  oxygen  and  hydrogen  heated  to  300°,  the 
time  required  is  17  seconds.  The  amount  of  water  produced  varies 
with  the  temperature,  at  180°  it  is  only  0'04  per  cent.,  at  825°  it  is 
96'1  per  cent.,  and  combination  takes  place  explosively  at  853°  (Abstr., 
1896,  i,  416).  This  temperature  of  explosion  is  300°  above  that 
indicated  by  Mallard  and  Le  Chatelier.  Yan't  Hoff  defined  the  tem- 
perature of  explosion  as  that  at  which  the  initial  loss  of  heat  due  to 
conduction,  &c.,  is  equal  to  the  heat  produced  in  the  same  time  by  the 
chemical  reaction.  It  may,  therefore,  be  raised  considerably  by  in- 
creasing the  initial  loss  of  heat  of  the  gaseous  mixture. 

Experiments  made  on  the  above  mixture  in  the  presence  of  nitrogen, 
show  that  the  inert  gas  hinders  the  combination;  at  491°,  the  de- 
crease produced  by  the  addition  of  1 J  volumes  of  nitrogen  is  17 "4  per 
cent.  Half  the  quantity  of  nitrogen  produces  approximately  half  this 
diminution.  Excess  of  oxygen  or  hydrogen  increases  the  amount  of 
combination,  but,  volume  for  volume,  excess  of  oxygen  produces 
greater  effect  than  excess  of  hydrogen. 

A  mixture  of  carbonic  oxide  and  oxygen,  in  combining  proportions, 
begins  to  react  at  195°,  the  amount  of  combination  increases  slowly  up 
to  500°,  and  more  rapidly  up  to  855°,  when  it  amounts  to  65  per  cent. 

The  presence  of  nitrogen  diminishes  the  amount  of  combination. 
The  inert  gas  also  decreases  the  velocity  of  combination ;  with  the 
normal  mixture  of  carbonic  oxide  and  oxygen  at  549°,  the  limit  is 
reached  in  30  seconds;  in  the  presence  of  IJ  volumes  of  nitrogen,  the 
limit  is  attained  only  after  70  seconds. 

An  excess  of  oxygen  increases  the  percentage  of  combination,  ex- 
cess of  carbonic  oxide,  on  the  contrary,  diminishes  the  amount  of 
carbonic  anhydride  produced.  The  walls  of  the  vessels  in  which 
gaseous  combination  occurs  have  a  marked  influence  on  the  results 
(compare  Abstr.,  1897,  ii,  437,  486,  and  548). 

The  combination  of  hydrogen  and  oxygen  is  always  complete  when 
the  normal  mixture  is  heated  for  5  hours  in  tubes  of  potash  glass,  and 
the  water  produced  is  strongly  alkaline ;  in  tubes  of  lead  glass,  the 
combination,  carried  out  under  similar  conditions,  is  far  less  complete, 
and  some  of  the  hydrogen  is  used  up  in  reducing  the  lead  silicate 
present.  In  new  silvered  tubes,  the  combination  is  complete,  but  on 
repeating  the  experiment  the  amount  of  water  formed,  although 
variable,  never  indicates  complete  combination. 

The  presence  of  water  vapour  decreases  the  amount  of  combination. 
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This  cannot  be  due  to  the  fact  that  there  is  any  tendency  towards  a 
reverse  action,  since  the  eifect  is  well  marked  at  temperatures  far 
below  that  at  which  steam  dissociates.  The  combination  of  gases  at 
any  temperature  attains  a  limit,  not  because  the  reaction  is  reversible, 
but  because  the  presence  of  the  products  of  combination  appears  to 
hinder  the  completion  of  the  reaction.  G.  T.  M. 

Report  of  the  Committee  of  the  German  Chemical  Society 
on  Atomic  Weights.  By  the  Members  of  the  Committee  :  Hans 
Landolt,  Wilhelm  Ostwald,  and  Karl  Seubert  {Ber.^  1898,  31, 
2761 — 2768). — This  report  is  issued  by  the  committee  appointed  by 
the  German  Chemical  Society  on  December  1,  1897,  to  consider  the 
question  of  atomic  weights,  and  to  draw  up  a  table  of  the  most  pro- 
bable values  of  these  constants  for  general  use.  The  members  of  the 
committee  were  unanimous  in  adopting  the  two  following  conclusions. 

I.  The  atomic  weight  of  oxygen  shall  be  taken  as  the  standard,  and 
assigned  the  value  16*000  ;  the  atomic  weights  of  the  other  elements 
to  be  then  calculated  from  their,  directly  or  indirectly  determined, 
combining  proportions  with  oxygen. 

II.  The  numbers  which  may  at  present  be  taken  for  practical  pur- 
poses to  represent  the  probable  atomic  weights  of  the  elements  are  as 
follows. 


Aluminium    Al 

Antimony  Sb 

Argon  (?)    A 

Arsenic  As 

Barium   Ba 

Beryllium  Be 

Bismuth Bi 

Boron B 

Bromine Br 

Cadmium    Cd 

Csesium  Cs 

Calcium Ca 

Carbon    C 

Cerium    Ce 

Chlorine CI 

Chromium Cr 

Cobalt Co 

Copper    Cu 

Erbium  (?) Er 

Fluorine F 

Gallium Ga 

Germanium    Ge 

Gold    Au 

Helium  (?) He 

Hydrogen  H 

Indium   In 

Iodine I 

Iridium  Ir 

Iron Fe 

Lanthanum    La 

Lead    Pb 

Lithium Li 

Magnesium Mg 

Manganese Mn 

Mercury Hg 

Molybdenum Mo 


27-1 

120 

40 

75 

137-4 

9-1 

208-5* 

11 

79-96 

112 

133 

40 

12-00 

140 

35-45 

52-1 

59 

63-6 

166 

19 

70 

72 

197-2 

4 

1-01 

114 

126-85 

193-0 

56-0 

138 

206-9 

7-03 

24-36 

55-0 

200-3 

96  0 

Neodymium  (?)...  Nd  144 

Nickel Ni  58-7* 

Niobium Nb  94 

Nitrogen N  14-04 

Osmium Os  191 

Oxygen    O  16-00 

Palladium  Pd  106 

Phosphorus    P  31-0 

Platinum    Pt  194-8 

Potassium  K  39-15 

Praseodymium  (?)  Pr  140 

Rhodium Rh  103-0 

Rubidium   Rb  85-4 

Ruthenium Ru  101-7 

Samarium  (?) Sa  150 

Scandium   Sc  44-1 

Selenium    Se  79-1 

Silicon    Si  28-4 

Silver Ag  107-93 

Sodium  Na  23-05 

Strontium  Sr  B>7-Q 

Sulphur  S  32-06 

Tantalum    Ta  183 

Tellurium  Te  127 

Thallium    Tl  204*1 

Thorium Th  232 

Tin  Sn  118-5* 

Titanium    Ti  48-1 

Tungsten    W  184 

Uranium U  239-6 

Vanadium V  51 '2 

Ytterbium Yb  173 

Yttrium Y  89 

Zinc Zn  65-4 

Zirconium  Zr  90-6 
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The  numbers  in  the  above  table  may  be  regarded  as  correct  to  the 
last  JSgure  given,  with  the  exception  of  those  marked  by  an  asterisk. 
The  atomic  weight  of  nickel  is  certainly  lower  than  that  of  cobalt, 
but  the  number  58*7  is  only  correct  to  ±0'2.  A  like  uncertainty 
holds  for  bismuth  and  tin.  For  hydrogen,  the  value  1*008  is  only 
certain  to  0*001.  For  practical  purposes,  the  number  1*01  may, 
therefore,  be  taken,  the  error  being  only  about  one-fifth  per  cent. 

H.  C. 

Gas  Generator.  By  Emil  Jager  {Zeit.  angw.  Chem.,  1898, 
961). — The  apparatus,  of  which  a  drawing  is  given  in  the  paper, 
consists  essentially  of  a  kind  of  large  wine-glass,  but  having  perfora- 
tions through  the  bottom,  containing  the  substance  to  be  acted  on 
and  placed  at  the  bottom  of  a  cylindrical  glass  vessel  containing  acid. 
Over  it  is  placed  a  double  bell-jar ;  the  inner  smaller  one  which  plays 
the  part  of  a  diving  bell  may  be  lifted  up  and  down  by  means  of  a 
glass  rod  attached  to  it.  When  down,  the  acid  is  completely  excluded  , 
when  up,  the  acid  ascends  and  acts  on  the  substance.  The  strength  of 
the  gaseous  current  is  regulated  by  a  screw-clamp  attached  to  a  piece 
of  india-rubber  connected  with  a  side  tube  belonging  to  the  outer 
bell-jar. 

The  advantage  claimed  is  that,  when  out  of  use,  not  the  slightest 
evolution  of  gas  takes  place,  even  when  the  screw-clamp  is  loosened. 

L.  DE  K. 
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Quantitative  Synthesis  of  Water.  By  Edward  H.  Keiser 
{Atner.  Chem.  J.,  1898,  20,  733—739.  Compare  Abstr.,  1887,  1078  ; 
1891,  1164). — By  the  following  method,  the  quantities  of  hydrogen 
and  oxygen  combining  to  form  water  can  be  determined  gravimetri- 
cally  without  the  necessity  of  gasometric  measurement.  A  light  glass 
cylinder,  terminated  at  the  bottom  by  a  narrow  tube  carrying  a  glass 
stopcock,  and  closed  at  the  top  with  a  round  glass  cap  with  a  three- 
way  stopcock,  is  divided  by  a  slight  constriction  into  two  compart- 
ments^ the  smaller  and  lower  of  which  contains  purified  phosphoric 
anhydride.  After  completely  exhausting  the  tube,  it  is  weighed, 
and  pure  spongy  palladium,  contained  in  a  thin  glass  tube  having  a 
number  of  small  holes  near  the  bottom,  is  introduced  into  the  larger 
compartment ;  the  tube  is  again  exhausted  and  weighed ;  pure  hydrogen 
is  admitted  so  as  to  completely  saturate  the  palladium,  and  after 
partially  exhausting,  the  amount  of  hydrogen  absorbed  is  determined. 
Pure  oxygen  is  then  passed  through  the  apparatus  at  such  a  rate  that 
the  water  formed  is  completely  absorbed  by  the  anhydride,  and  the 
temperature  does  not  rise  sensibly.  After  completely  oxidising  the 
hydrogen,  the  exeess  of  oxygen  is  removed  by  exhausting  the  apparatus, 
and  the  weight  of  the  water  formed  is  determined. 

In  the  author's  experiments,  the  tube  used  was  counterpoised  during 
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all  weighings  by  a  duplicate ;  both  the  oxygen  and  hydrogen  were 
prepared  electrolytically,  and  were  purified  by  being  passed  over 
heated  palladium,  and  subsequently  through  tubes  of  fused  caustic 
potash  and  phosphoric  anhydride.  The  average  of  four  experiments 
carried  out  by  this  method,  ranging  from  15*874 — 15'886,  gives 
15*880  as  the  atomic  weight  of  oxygen.  W.  A.  D. 

Electrolytic  Production  of  Chlorates,  Bromates,  lodates, 
and  Hypochlorites.  By  Wilhelm  Vaubel  {Chem.  Zeit.,  1898,  22, 
331). — The  author  finds,  on  employing  an  electrolytic  cell  containing 
a  saturated  solution  of  sodium  hydrogen  carbonate  surrounding  the 
anode,  and  separated  by  a  porous  diaphragm  from  a  strong  brine  solution 
in  contact  with  the  cathode,  that  the  whole  of  the  chlorine  migrating 
into  the  anodic  compartment  is  oxidised  to  chlorate,  whilst  carbonic 
anhydride  and  caustic  soda  are  obtained  at  the  anode  and  cathode 
respectively. 

The  temperature  is  maintained  at  60 — 70°  during  electrolysis,  and 
a  current  density  of  5 — 10  amperes  per  sq.  dcm.  and  an  E.M.F.  of 
4 — 5  volts  are  employed. 

A  table  showing  the  yield  of  chlorate  after  the  expiration  of  certain 
amp6re-hours  is  given,  and  the  author  compares  his  results  with  those 
of  previous  investigators. 

The  experimental  conditions  for  the  production  of  potassium 
chlorate  are  quite  similar,  as  are  also  those  for  the  preparation  of 
bromates  and  iodates.  When  the  above  electrolysis  is  performed  at 
lower  temperatures,  hypochlorite,  and  not  chlorate,  becomes  the  chief 
product,  but,  as  in  the  former  experiment,  there  is  no  formation  of 
chloride  round  the  anode.  Gr.  T.  M. 

Electrolytic  Preparation  of  Perchloric  Acid  and  its  Salts. 
By  Fritz  Foeester  (Zeit.  Elektrochem.,  1898,  4,  386). — Potassium 
chlorate  in  neutral  or  alkaline  solution  is  scarcely  reduced  by  a  high 
cathodic  current  density  when  the  cathode  is  made  of  platinum,  lead, 
copper,  zinc,  or  nickel,  but  is  vigorously  reduced  when  it  is  of  iron 
and  to  some  extent  when  it  is  of  cobalt.  In  neutral  or  acid  solutions, 
chlorates  are  readily  oxidised  at  the  anode  to  perchlorates.  A  series 
of  experiments  shows  that,  with  high  current  density,  concentrated 
solutions,  and  low  temperatures,  the  yield  of  perchlorate  is  a  very 
good  one.  A  50  per  cent,  solution  of  sodium  chlorate  was  electrolysed 
with  equal  platinum  electrodes  1*5  cm.  apart  and  a  current  density  of 
8*3  amperes  per  sq.  dcm.  The  solution  was  at  the  ordinary  tempera- 
ture, and  4*5  volts  were  required.  The  yield  increased  from  86  to  98 
per  cent,  of  the  theoretical  amount,  falling  off  only  when  the  greater 
part  of  the  chlorate  was  oxidised. 

With  a  5*6  per  cent,  solution  of  potassium  chlorate  and  8  amperes 
per  sq.  dcm.  the  yield  was  about  82  per  cent.,  but  fell  off  considerably 
when  about  one-half  of  the  chlorate  was  oxidised.  In  alkaline 
solutions,  oxidation  is  observed  at  the  beginning  of  the  electrolysis, 
but  even  with  high  current  densities  it  soon  ceases,  so  that  the  direct 
production  of  perchlorates  from  chlorides  would  appear  to  be  imprac- 
ticable. T.  E. 
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Electrolysis     of     Solutions    of    Calcium  Chloride.     By    H. 
BiscHOFF  and  Fritz   Foerster  {Zeit  EUktrochem,^   1898,   4,  464). — 
Oettel's  statement  that  a  better  yield  of  chlorate  is  obtained  in  the 
electrolysis  of  calcium  chloride  than  in  that  of  potassium  chloride  is 
confirmed.     Measurements  of  the  gases  evolved  during  the  electrolysis 
give  the  percentages  of  the  current  employed  (a)  in  the  formation  of 
hypochlorite,  chlorate,  and  perchlorate,  (6)  in  reducing  hypochlorite  at 
the   cathode,   (c)  in   decomposing   water.     When  a  solution  of  74* 3 
grams  of  calcium  chloride  in  500  c.c.  of  water  is  electrolysed  with  6*7 
volts,  and  current  densities  of  9*1  amperes  per  sq.  dcm.  at  the  anode 
and  13  amperes  per  sq.  dcm.  at  the  cathode,  85*7  to  90*4  per  cent,  of 
the  current  yields  oxygen  compounds  of  chlorine,  mainly  chlorate,  1  '4 
to  2  9  per  cent,  reduces  hypochlorite,  and  7*8  to  12*8  per  cent,  decom- 
poses water.     With  a  solution  of  100  grams  of  potassium  chloride  -f  7*5 
grams  of  potash  in  500  c.c.  of  water,  the  E.M.F.  being  4*8  volts  and 
the  current  densities  the  same  as  before,  the  corresponding  values  were 
50-9  to  61-9,  12  to  19-9  and  20*8  to  29-6.     Both  solutions  were  cooled 
with  ice.     A  solution  of  barium  chloride  gave  results  very  similar  to 
those  obtained  with  potassium  chloride.    The  small  reduction  observed 
with  calcium  chloride  is  probably  due  to  a  layer  of  calcium  hydroxide 
on  the  cathode  which  acts  as  a  diaphragm  ;  the  greater  part  of  the 
calcium  hydroxide  formed  combines  with  chlorine,  but  part  of  it  remains 
undissolved,  free   hypochlorous   acid    existing   in   the    solution    and 
volatilising  with  the  gases  evolved.     Further  experiments  show  that  at 
20 — 25°  the  best  yield   of  chlorate  is  obtained  from  solutions  con- 
taining at  least  (preferably  much  more  than)  10   per  cent,  of  calcium 
chloride,  and  with  a  current  density  of  10  amperes  per  sq.  dcm.  at  the 
anode  and  at  least  double  that  amount  at  the  cathode ;    the  yield  is 
nearly  90  per  cent.      The  deposit  of  calcium  hydroxide  on  the  cathode 
considerably  increases  the   E.M.F.  required ;    at  50°,  however,  4*55 
volts  suffice,  and  the  yield  is  but  slightly  reduced  (80  to  87  percent.). 
Determinations  of  oxygen  in  admixture  with  hydrogen  should -not  be 
made  in  the  phosphorus  pipette,  but  by  means  of  copper  in  presence  of 
a  solution  of  ammonia.  T.  E. 

Density  and  Molecular  Weight  of  Ozone.  By  Albert 
Ladenburg  {Ber.,  1898,  31,  2830—2831.  Compare  this  vol.,  ii,  18).— 
The  calculation  of  the  amount  of  ozone  present  in  the  gas  employed  in 
the  experiments  previously  described  was  based  on  the  assumption 
that  253-06  parts  of  iodine  are  liberated  by  48  parts  of  ozone.  Since 
the  object  of  the  experiment  was  to  determine  the  molecular  weight  of 
ozone,  the  author  has  recalculated  the  results  on  the  simpler  assump- 
tion that  1  molecule  of  iodine  is  set  free  by  1  molecule  of  ozone. 
He  thus  finds  that  the  gas  employed  contained  84*4  per  cent,  by 
weight  of  ozone,  and  that  the  density  of  ozone  is  1'469.  A.  H. 

Colour  of  Sulphur  Vapour.  By  J.  Lewis  Howe  and  S.  G. 
Hamner(/.  Amer.  Chem.  Soc,  1898,  20,  757 — 759). — The  authors, 
after  referring  to  the  varying  statements  with  regard  to  the  colour  of 
sulphur  vapour,  describe  experiments  which  show  that  this  colour 
varies  with  the  temperature,  being  orange-yellow  just  above  the  boiling 
point  of  sulphur,    becoming  rapidly  darker  with  rise  of  temperature 
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until  it  becomes  deep  red  comparable  to  the  red  of  ferric  thiocyanate  ; 
this  red  colour  is  most  intense  at  about  500°.  Above  this  temperature, 
the  colour  becomes  lighter  until  at  634°,  the  limit  of  temperature  at 
which  observations  were  made,  the  colour  is  straw-yellow. 

G.  W.  F.  H. 

The  Change  in  Sulphur  by  Heat.  By  Frijedeich  W.  Kuster 
{Zeit.  anorg.  Chem.,  1898,  18,  365— 370).— The  author  has  determined 
the  amount  of  insoluble  sulphur  which  is  formed  on  heating  sulphur 
at  known  temperatures  for  a  known  time.  The  sulphur,  previously 
crystallised  from  carbon  bisulphide,  is  sealed  up  in  a  vacuum  in  a  glass 
tube,  and,  after  heating,  the  insoluble  portion  is  determined  by  ex- 
traction with  carbon  bisulphide  (so-called  insoluble  sulphur  is  slightly 
soluble  in  carbon  bisulphide).  When  heated  at  141*7°,  about  5*2  per 
cent,  of  insoluble  sulphur  is  formed,  the  amount  formed  being 
independent  of  the  time  ;  after  1  hour,  this  amount  is  approximately 
the  same  as  after  16  hours.  When  heated  at  183°,  the  amount  of 
insoluble  sulphur  is  also  independent  of  the  time,  and  also  apparently 
of  the  temperature,  since  about  6  per  cent,  of  insoluble  sulphur  was 
obtained.  When  heated  at  448°  for  15  minutes  and  then  gradually 
cooled,  I'S  to  3-3  per  cent,  of  insoluble  sulphur  is  formed  ;  when,  how- 
ever, the  molten  sulphur  is  suddenly  cooled  by  plunging  into  cold 
water,  309  to  34*2  per  cent,  of  insoluble  is  obtained.  The  formation 
of  the  insoluble  modification  and  the  converse  formation  of  soluble 
sulphur  take  place,  therefore,  with  extreme  rapidity,  so  that  the 
amount  of  insoluble  sulphur  which  is  present  after  crystallisation  is 
not  dependent  on  the  temperature  and  time  of  the  heating,  but  on  the 
rate  of  the  crystallisation  and  the  -temperature  at  which  it  takes 
place.  Therefore,  different  samples  of  sulphur  which  have  been  heated 
for  different  times  above  the  melting  point  after  remaining  some  time 
at  a  lower  temperature  (100°),  are  practically  identical  as  regards  the 
concentration  of  the  insoluble  modification,  from  which  it  follows  that 
the  difference  observed  in  the  velocity  of  solidification,  &c.,  must  be 
assigned  to  some  other  cause  than  the  different  concentration  of  the 
insoluble  modification  (Abstr.,  1897,  ii,  439). 

A  sample  of  insoluble  sulphur  which  has  been  kept  for  5  months, 
when  treated  with  carbon  bisulphide,  gives  the  same  percentage  of 
soluble  matter  as  when  freshly  prepared.  On  evaporating  the  solution, 
the  sulphur  separates  in  solid  drops  which  show  no  signs  of  crystal- 
lisation under  the  microscope,  but  give  evidence  of  crystallisation 
when  subjected  to  polarised  light.  This  sulphur  is  not  completely 
soluble  in  carbon  bisulphide,  so  that  the  "  insoluble  "  modification,  when 
dissolved,  is  not  completely  converted  into  the  soluble  modification. 
The  author  concludes  that  the  soluble  and  insoluble  modifications  have 
different  molecules  in  solution,  that  they  are  not  only  physical 
isomerides,  but  chemical  isomerides,  having  a  relation  to  each  other 
similar  to  that  of  ozone  to  oxygen.  E.  C.  R. 

Azoimide.  By  Tiieodor  Curtius  and  Johannes  Kissom  (./.  pr. 
Chem.,  1898,  [ii],  58,  261—309.  Compare  Abstr.,  1891,  57;  1892, 
112). — The  azoimide,  HNg,  was  obtained  in  aqueous  solution  by  dis- 
tilling with  dilute  sulphuric  acid  either  the  ammonium  salt  (Abstr., 
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1892,  113)  or  the  lead  salt  precipitated  from  the  mother  liquor  of 
that  salt ;  excess  of  acid  should  be  avoided,  especially  in  the  latter 
case.  Azoimide  is  decomposed  but  very  slowly  when  boiled  with 
dilute  hydrochloric  acid  ;  most  of  the  nitrogen  is  liberated  as  the  gas  ; 
a  little  ammonia  is  formed,  but  neither  hydroxy lamine  nor  hydrazine. 
In  aqueous  solution  at  the  ordinary  temperature,  azoimide  is  very 
stable ;  such  loss  of  strength  as  does  occur  is  due  to  volatilisation. 

The  metallic  salts  (azoimides,  azides,  or  nitrides)  were  prepared  (1) 
by  precipitation,  in^  the  case  of  AgNg,  HgNg,  Pb(N3)2,  TIN^,  and 
Cu(N3)2 ;  (2)  by  dissolving  the  metal  in  the  dilute  acid  of  16 — 17  per 
cent,  strength  (applicable  in  the  case  of  Zn,  Fe,  Od,  and  Mn,  but  the 
solutions  are  decomposed  on  evaporation,  basic  azoimides  or  even  the 
hydroxides  of  the  metal  being  formed  and  azoimide  given  oft) ; 
(3)  by  dissolving  the  freshly  precipitated  hydroxide  or  carbonate  of 
the  metal  in  the  aqueous  acid  and  evaporating  the  solution  ;  (4)  by 
double  decomposition  of  the  sulphate  of  the  metal  with  barium 
azoimide  and  evaporation  of  the  filtered  solution.  In  the  analysis 
of  the  salts,  the  nitrogen  was  sometimes  determined  by  combustion, 
the  substance  being  mixed  with  plenty  of  powdered  lead  chromate  in 
a  long  porcelain  boat,  but  more  often  by  distillation  with  dilute  sul- 
phuric acid,  the  azoimide  evolved  being  collected  in  excess  of  N/10 
potassium  hydroxide,  of  which  the  excess  was  estimated  with  N/10 
hydrochloric  acid,  phenolphthalein  serving  as  the  indicator ;  in  the  residue 
from  the  distillation,  the  metal  was  determined.  Crystallographically 
the  azoimides  of  potassium,  rubidium,  and  thallium  appear  to  form  an 
isomorphous  tetragonal  group,  those  of  barium,  calcium  (and  stron- 
tium ?)  an  isomorphous  rhombic  one ;  in  all  cases,  the  double  re- 
fraction is  very  marked.  As  regards  solubility  in  water  at  16°,  the 
azoimides  of  Na,  K,  Rb,  Os,  NH^  arrange  themselves,  as  compared  with 
the  corresponding  halogen  salts,  in  the  order  of  increasing  solubility 
F,  Gl,  Ng,  Br,  I  (which  is  also  that  of  increasing  formula-weight),  those 
of  Ba,  Ca,  Sr,  Li,  Tl  in  the  order  F,  Ng,  01,  Br,  I.  When  the  azoimides  of 
the  alkali  and  alkaline  earth  metals  are  heated  in  a  small  capillary 
tube  closed  at  one  end  (melting  point  tube),  azoimide  is  evolved,  and 
the  metal  is  left  (in  this  way,  small  quantities  of  Cs,  Bb,  Ba,  Sr,  Ca  may 
be  prepared) ;  none  of  them  are  very  explosive,  only  lithium  and  the 
alkaline  earth  azoimides  exploding  at  comparatively  low  temperatures, 
and  only  thallium  azoimide  when  hammered  ;  in  aqueous  solution, 
they  attack  glass,  although  the  acid  itself  has  no  such  action ;  in 
aqueous  solution,  they  are  stable,  but  the' solution  has  often  an  alkaline 
reaction.  The  azoimides  of  the  heavy  metals  are  often  very  ex- 
plosive, perhaps  most  of  all  the  potassium-platinum  derivative,  which 
explodes  spontaneously  with  frightful  violence,  even  in  aqueous 
solution.  No  azoimide  has  been  found  as  yet  to  crystallise  with 
water. 

Ammonium  azoimide,  NH^'Ng,  melts  and  decomposes  violently  at 
160°  ;  very  volatile  ;  the  vapour  density  at  100°  in  Hofmann  apparatus 
gave  the  molecular  weight  =  29*3;  30*2  (calculated  60),  so  that  complete 
dissociation  must  have  taken  place  ;  the  spectrum  resembles  that  of  am- 
monium chloride,  showing  the  hydrogen  lines  and  the  red-yellow  part 
of  the  nitrogen  spectrum  ;  crystals  apparently  rhombic.     Hydrazine 
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azoimide,  NgHg'Ng,  begins  to  melt  at  65°,  and  decomposes  energetically 
at  108°.  Lithium  azoimide,  LiNg  :  crystals  anisotropic;  deliquescent; 
explodes  between  115°  and  298°.  Sodium  azoimide,  NaNg  :  crystals 
apparently  hexagonal ;  unchanged  at  350°.  Potassium  azoimide^ 
KNg  :  crystals  tetragonal  (a :  c  =  1  :  0*5810)  ;  melts  and  decomposes 
above  350°.  Euhidium  azoimide,  RbNg  :  the  best  crystallised  of  the 
salts  examined  ;  crystals  tetragonal  [a  :  c=  1  :  0*5785]  ;  slightly  hygro- 
scopic ;  melts  at  330 — 340°  Gcesium  azoimide,  CsNg,  crystalline, 
deliquescent;  melts  at  310 — 318°.  Thallium  azoimide,  TlNg :  crystals, 
tetragonal  [a:c  =  1  :  0*588]  ;  explodes  when  struck,  also  when  heated 
strongly,  but  is  unchanged  at  340°. 

Calcium  azoimide,  Ca(N3)2 :  crystals  rhombic  [a:h:  c  =  0*3207  : 1  : 
0*8815  (?)];  hygroscopic;  explodes  at  144 — 156°.  Strontium  azoimide, 
Sr(N3)2  :  crystalline;  hygroscopic;  decomposes  violently  at  194 — 196°. 
Barium  azoimide,  Ba(N3)2:  crystals  rhombic  [a  :6:c  =  0*3424: 1 :  0*8461]; 
hardly  hygroscopic  ;  decomposes  violently  at  217 — 221°. 

Magnesium  and  beryllium  azoimides  are  readily  decomposed  by  hot 
water.  Basic  zinc  azoimide,  Ng'Zn'OH  (1) ;  crystals  ill-defined, 
anisotropic.     Basic  manganese  azoimide,  Ng'Mn'OH. 

Cadmium  azoimide,  Cd  (^3)2  :  yellow,  biaxial  crystals ;  forms  with 
pyridine  a  colourless,  crystalline  compound,  Cd(N3)2,2C5NH5.  Cupric 
azoimide,  Cu(N3)2,  from  copper  sulphate  and  sodium  azoimide,  but  also 
by  dissolving  copper  in  the  aqueous  acid  ;  dark  brown  and  crystalline  ; 
insoluble  in  water ;  very  explosive. 

Aluminium  forms  no  azoimide  ;  from  a  solution  of  the  sulphate, 
sodium  azoimide  precipitates  the  hydroxide.  Chromium  azoimide  is 
formed  in  solution  by  dissolving  chromium  hydroxide  in  aqueous 
azoimide ;  it  decomposes  on  evaporating  the  solution,  the  residue 
containing  only  2N3  per  3Cr,  Ferrous  sulphate  gives  a  colourless 
solution  with  cold  aqueous  azoimide  ;  on  boiling,  a  yellow  solid  is 
precipitated.  The  solution  turns  red  when  shaken  in  the  air ;  a 
deep  red  solution  is  also  obtained  when  solutions  of  ferric  chloride  and 
azoimide  are  mixed  ;  this  becomes  colourless  slowly  in  the  cold,  rapidly 
when  boiled,  all  the  iron  being  precipitated. 

Tin  is  precipitated  from  a  solution  of  stannous  chloride  by  sodium 
azoimide,  and  the  precipitate  is,  in  part  at  any  rate,  an  azoimide. 

Basic  nickel  azoimide,  Ng'Ni'OH,  with  some  'Ni('N^)2{1),  from  nickel 
carbonate  and  aqueous  azoimide :  green,  crystalline;  explodes  at 
247 — 271°.  Basic  cobalt  azoimide,  Ng'Co'OH,  with  some  Co(N3)2: 
violet  and  possibly  amorphous  ;  potassium  cobaltoazoimide,  KIN ^,Co(N ^) 2, 
precipitated  when  strong  solutions  of  the  two  azoimides  are  mixed, 
is  bright  blue  (gives  a  pink  solution)  and  crystalline,  and  explodes 
at  225°;  the  ammonium  analogue,  (NHJN3,(CoN3)2,  is  similar  in 
appearance  and  properties.  An  analogous  bright  green  nickel  com- 
pound, KN3,Ni(N3)2('?),  also  crystalline  and  explosive,  was  obtained. 

By  mixing  strong  solutions  of  platinochloric  acid  and  potassium 
azoimide,  or  aurochloric  acid  and  sodium  azoimide,  solutions  were 
obtained  from  which,  in  the  first  case,  a  brownish-red,  in  the  second  an 
orange  crystalline,  residue,  extremely  explosive  in  both  cases,  remained 
on  evaporation  (potassium  platinoazoimide  and  sodium  auroazoimide'}). 

C.  F.  B. 
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Metaphosphimic  Acids.  III.  By  Henry  N.  Stokes  (Amer.  Chem. 
J.,  1898,  20,  740—760  and  Zeit.  Anorg.  Chem.,  19,  36—58.  Compare 
Abstr.,  1897,  ii,  28  and  94). — Although  penta-and  hexa-phosphonitrilic 
chlorides  (Abstr.,  1898,  ii,  70),  on  hydrolysis  give  rise  to  the  corre- 
sponding penta-  and  hexa-metaphosphimic  acids,  from  heptaphospho- 
nitrilic  chloride  the  acid  (H2PN02)7  +  HgO  is  obtained.  The  salts  of 
all  three  new  acids  differ  from  those  of  tri-  and  tetra-metaphosphimic 
acid  in  being  amorphous ;  hence,  in  many  cases,  they  cannot  be 
obtained  satisfactorily  pure. 

Pentametaphosphimic  acid, 

^^^^^^^NH-PO^OHJ-NH-PO^OH)-^^^  ±i, 

is  best  prepared  by  shaking  pentaphosphonitrilic  chloride  (4  parts), 
dissolved  in  ether  free  from  alcohol  (20  parts),  with  a  solution  of 
sodium  hydroxide  (5  parts)  in  water  (20  parts)  during  50  hours.  On 
adding  alcohol,  the  pentasodium  salt,  PgN^OjoH^Nag  +  2H2O,  is  precipi- 
tated as  a  thick  syrup,  which  is  washed  repeatedly  with  60  per  cent, 
alcohol,  dissolved  in  water,  reprecipitated  by  alcohol  and  again  washed 
until  free  from  sodium  chloride ;  it  is  then  freed  from  water  by 
stirring  several  hours  with  frequently  renewed  absolute  alcohol.  Thus 
prepared,  it  is  a  white,  sandy  powder,  which  retains  2H2O  after  drying  at 
100°,  and  dissolves  in  water  with  development  of  heat,  the  solution  having 
an  alkaline  reaction.  When  dissolved  in  80  per  cent,  acetic  acid, 
it  is  converted  into  the  tetrasodium  salt,  PgN^OjoHgNa^  +  2H2O ;  the 
latter  is  precipitated  on  adding  alcohol  and  resembles  the  pentasodium 
salt,  but  has  a  neutral  reaction.  On  adding  a  magnesium  salt  to  an 
aqueous  solution  of  sodium  pentametaphosphimate  strongly  acidified 
with  acetic  acid,  the  magnesium  salt,  PgN^OjQHgMgg  +  5H2O,  is  preci- 
pitated ;  on  dissolving  this  in  dilute  nitric  acid,  adding  ammonia  until 
a  precipitate  just  forms,  and  filtering,  a  solution  containing  the  salt 
{2 ^ fi-^^R^^g  is  obtained.  The  silver  salt,  PgN^OioH^Agg,  precipi- 
tated by  adding  the  calculated  quantities  of  nitric  acid  and  silver 
nitrate  to  a  solution  of  the  tetrasodium  salt,  is  a  white  powder,  which 
is  not  affected  by  light  or  by  heating  at  100° ;  it  is  decomposed,  how- 
ever, by  cold  caustic  alkalis.  Salts  containing  more  than  five  atoms 
of  silver  can  be  obtained,  which  are  yellow  in  colour.  When  silver 
nitrate  is  added  to  an  ammoniacal  solution  of  sodium  pentametaphos- 
phimate, a  yellow,  amorphous  salt,  PgN^O^HgAgg,  is  obtained,  which  is 
probably  a  derivative  of  amidotetrimidopentaphosphoric  acid, 
OH-PO(NH2)-[NH-PO(OH)]3-NH-PO(OH)2.  Somewhat  impure  penta- 
metaphosphimic acid  separates  as  a  gelatinous  precipitate  on  adding 
alcohol  to  the  filtrate  obtained  after  decomposing  its  silver  salt  with 
hydrogen  sulphide. 

When  sodium  pentametaphosphimate  is  heated  during  8  hours  with 
dilute  acetic  acid,  it  is  decomposed  into  a  mixture  of  the  sodium  salts 
of  tetrametaphosphimic  acid  (Abstr.,  1897,  ii,  94),  tri-imidotetra- 
phosphoric  di-imidotriphosphoric  and  orthophosphoric  acids,  together 
with  other  substances.  The  first  of  these  acids  is  completely  precipi- 
tated during  the  reaction  as  a  sparingly  soluble  acid  sodium  salt,  in 
spindle-shaped  crystals.  On  concentrating  the  filtrate,  and  adding 
sodium  acetate,  sodium  tri-imidotetraphosp/iate,  probably  P^NgOjoH^Na^, 
crystallises  out  in  small  rhombic  or  hexagonal  plates  j  on  dissolving  in 
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water  and  adding  silver  nitrate,  the  silver  salt,  P^NgOj^H^Ag^, 
separates  as  an  amorphous  precipitate  which  becomes  crystalline  on 
washing  with  water. 

Sodiu7n  kexavietaphosphimate,  PgNj.0i2H^.Najj  +  2H2O,  prepared  from 
hexaphosphonitrilic  chloride,  closely  resembles  sodium  pentameta- 
phosphimate.  No  definite  magnesium  salt  could  be  obtained,  but  the 
silver  salt,  PgNgOjgHgAgg,  separates  on  adding  the  calculated  quantity 
of  nitric  acid  and  silver  nitrate  to  a  solution  of  the  sodium  salt ;  it 
forms  a  white,  gelatinous  precipitate,  and  is  decomposed  by  cold 
caustic  potash.  In  presence  of  ammonia,  a  yellow  silver'  salt  is  pre- 
cipitated. Free  hexametaphosphimic  acid  cannot  be  obtained,  as  on 
decomposing  its  silver  salt  suspended  in  water  by  hydrogen 
sulphide,  filtering,  and  adding  alcohol,  no  precipitate  separates ;  on 
attempting  to  evaporate,  decomposition  occurs,  and  a  gum-like  residue 
is  obtained. 

On  heating  sodium  hexametaphosphimate  with  dilute  acetic  acid,  30 
per  cent,  of  the  theoretical  quantity  of  tetrametaphosphimic  acid  is 
obtained. 

When  the  hydrolysis  of  heptaphosphonitrilic  chloride  is  ejffected  by 
sodium  hydroxide  as  in  the  case  of  pentaphosphonitrilic  chloride, 
amidoheocimidoheptaphosphoric  acid, 

OH-PO(NH2)-[NH-PO(OH)]5-NH-PO(OH)2, 
is  formed ;  the  sodium  salt,   P7N^Oi5H8.5yNay.43  +  2H5O,  and  the  silver 
salt,  PyNyOi^HgAg^,  were  analysed. 

Attempts  to  prepare  amides  by  acting  on  ethereal  solutions  of 
tetra-  and  penta-phosphonitrilic  chloride  with  aqueous  ammonia  gave 
amorphous  substances  of  indefinite  composition. 

In  discussing  his  results,  the  author  points  out  that  tetrametaphos- 
phimic acid  is  by  far  the  most  stable  of  the  metaphosphimic  acids. 
To  explain  this,  and  the  formation  of  tetraphosphimic  acid  from 
the  penta-  and  hexa-acids  by  hydrolysis,  a  hypothesis  as  to  the 
stability  of  the  acid  rings  is  pub  forward,  which  is  similar  to  von 
Baeyer's  tension  theory  of  carbon  rings.  W.  A.  D. 

Atmospheric  Carbonic  Anhydride.  By  Albert  L6vy  and  H. 
Henriet  (Compt.  rend.,  1898,  127,  353 — 355). — When  air  that  has 
been  completely  freed  from  carbonic  anhydride  by  passing  it  over 
potassium  hydroxide  is  allowed  to  remain  for  2  hours  in  contact  with 
potassium  hydroxide  solution,  a  further  quantity  of  carbonic  anhy- 
dride is  formed  (compare  Abstr.,  1898,  ii,  573).  If  the  potassium 
hydroxide  solution  contains  7  grams  per  litre,  all  the  carbonic  anhydride 
existing  as  such  in  the  air  is  completely  absorbed  in  10  minutes,  and 
all  the  organic  matter  in  the  air  in  the  form  of  gas  or  vapour  is  com- 
pletely oxidised  in  2  hours. 

Experiments  were  made  during  July,  1898,  in  which  the  carbonic 
anhydride  absorbed  by  the  potassium  hydroxide  was  determined  after 
it  had  been  in  contact  with  the  air  in  large  flasks  for  10  minutes  and  2 
hours  respectively.  The  difference  was  often  from  3  to  5  litres  per  100 
cubic  metres  of  air,  but  sometimes  was  as  high  as  11  or  1 2  litres,  and 
in  one  exceptional  instance  it  reached  56  litres.  It  is  obvious  that 
this  difference  gives  useful  information  as  to  the  quantity  of  gaseous 
organic  matter  present  in  the  air.    In  all  cases,  the  difference  observed 
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in  the  manner  indicated  is  somewhat  less  than  its  true  value,  because 
even  in  10  minutes  the  organic  matter  is  appreciably  oxidised  in 
presence  of  the  alkali.  C.  JI.  B. 

The  Various  Theories  relating  to  the  Constitution  of  the 
Ammonio-metallic  Salts.  By  Fritz  Beitzenstein  {Zeit,  anorg. 
Chem.,  1898,  18,  152—210). — An  historical  review  of  the  theories 
that  have  been  put  forward  on  this  subject.  E.  C.  B. 

Solutions  of  Silicates  of  the  Alkalis.  By  Louis  Kahlenberg 
and  AzARiAH  T.  Lincoln  {J.  Physical  Chem.,  1898,  2,  77— 90).— The 
conclusion  arrived  at  by  Kohlrausch  (Abstr.,  1893,  ii,  166)  that  in 
solutions  of  sodium  silicates  these  salts  are  hydrolytically  decomposed 
into  sodium  hydroxide  and  colloidial  silicic  acid,  has  been  confirmed 
by  investigating  the  freezing  points  of  such  solutions.  The  freezing 
points  and  the  electrical  conductivity  of  solutions  of  the  silicates  of 
potassium,  lithium,  rubidium,  and  caesium  show  that  these  salts  are 
also  decomposed  by  water  into  colloidal  silicic  acid  and  the 
hydroxide  of  the  alkali  metal.  The  silicates  of  the  alkalis  all  show 
an  analogous  behaviour  when  dissolved  in  water.  The  same  solution 
is  obtained  whether  a  silicate  is  dissolved  in  water,  or  whether  solu- 
tions of  caustic  alkali  and  colloidal  silicic  acid  in  proper  propor- 
tions are  mixed.  Since  colloidal  silicic  acid  has  but  little  eifect 
on  the  freezing  point,  the  degree  of  hydrolytic  decomposition  of  the 
silicates  can  be  calculated  from  the  lowering  of  the  freezing  point  of 
their  solutions.  Silicates  of  the  general  formulae  MgSiO^  and 
MHSiOg  are  practically  completely  hydrolytically  dissociated  when 
one  gram-molecule  is  contained  in  48  litres.  Silicates  of  the  general 
formula  MgSi^Ojj  are  practically  completely  decomposed  by  water 
when  one  gram-molecule  is  present  in  128  litres.  A  comparison  of 
the  electrical  conductivity  of  silicate  solutions  with  that  of  solutions 
of  the  alkali  hydroxides  shows  that  the  values  of  the  former 
approach  the  latter  as  the  solutions  become  more  dilute,  the  retarding 
influence  that  the  silicic  acid  has  on  the  mobility  of  the  ions  gradually 
becoming  less. 

From  the  results  of  the  above  investigations,  it  appears  safe  to  con- 
clude that,  in  natural  waters,  silicic  acid  always  occurs  in  the  colloidal 
state ;  only  in  very  rare  instances  are  the  solutions  of  the  silicates  so 
concentrated  that  they  are  not  practically  completely  hydrolytically 
decomposed.  H.  C. 

Sodium  Oxides.  By  Bobert  de  Forcrand  {Comj)t.  rend.,  1898, 
127,  364 — 366). — When  dry  air,  free  from  carbonic  anhydride,  is 
passed  through  sodium  heated  somewhat  above  its  melting  point,  the 
first  product  is  a  bulky,  grey,  arborescent  mass,  consisting  of  the  sub- 
oxide NagO,  mixed  with  a  small  proportion  of  sodium.  If  the  heating^^ 
is  continued,  this  substance  burns,  and  is  converted  into  a  yellow 
mixture  of  the  monoxide  and  dioxide,  or  completely  into  the  dioxide 
NagOg,  which,  however,  generally  retains  a  small  proportion  of  water. 
No  trioxide  is  formed. 

The  suboxide  does  not  rapidly  absorb  water  vapour,  but  is  gradually 
oxidised  when  exposed  to  air ;  if  thrown  into  water,  it  reacts  violently, 
with  liberation  of  pure  hydrogen.  C.  H.  B. 

7-^.2 
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Interaction  of  Sodium  Arsenite  and  Sodium  Thiosulphate. 
By  LeRoy  W.  McCay  {Ghem.  News,  1898,  78,  209).— When  sodium 
thiosulphate  and  sodium  arsenite  in  the  theoretical  quantities  are 
made  into  a  thick  paste  with  caustic  soda  and  rubbed  in  a  mortar,  the 
following  change  takes  place  :  NagAsOg  +  NagSgOg  =  Nag AsOgS  + 
NagSOg.  The  sodium  orthomonothioxyarsenate  is  separated  by  treat- 
ing the  paste  with  water,  filtering,  and  crystallising.  It  is  generally 
obtained  by  similar  treatment  of  a  paste  of  sulphur,  caustic  soda,  and 
arsenious  oxide  in  stochiometrical  amounts.  D.  A.  L. 

Saline  Bflaorescence  of  Walls.  By  H.  van  Erp  {Rec.  Trav, 
Ghim.y  1898,  17,  296 — 299). — As  a  rule,  the  efflorescence  formed  on 
walls  consists  almost  entirely  of  sodium  sulphate  and  carbonate,  with 
varying  quantities  of  water  of  crystallisation;  nitrates,  nitrites, 
phosphates,  and  ammonium  salts  can  seldom  be  detected,  but  calcium 
carbonate  and  sand  are  usually  present.  In  the  case  of  a  wall  of  a 
corridor  in  the  Harlem  Museum,  which  had  been  covered  for  some 
time  with  a  curtain,  it  was  found  that,  beneath  the  latter,  a  deposit  of 
slender  needles,  several  centimetres  in  length,  of  pure  sodium  sulphate 
(with  lOHgO)  had  formed.  W.  A.  D. 

Ammoniacal  Lithium  Chlorides.  By  J.  Bonnepoi  {Gompt. 
rend.,  1898,  127,  367— 369).— The  compound  LiCl,ISrH3  is  formed  by 
the  action  of  dry  ammonia  on  pure  and  dry  lithium  chloride  at  a  tem- 
perature exceeding  85°,  or  by  heating  the  compounds  containing  a 
higher  proportion    of    ammonia.     Its    heat  of    dissolution   at   15°  is 

+  5*385  Cal.  and  hence,  LiCl  sol. +NH3  gas  =  LiCl,NH3  sol.  develops 

+  11*842  Cal.     Its  vapour  pressures  are  as  follows. 

t 

V 

and  the  heat  of  formation  calculated  by  Clapeyron's  formula  agrees 
closely  with  the  number  directly  determined. 

The  compound  LiCl,2NH3  is  obtained  by  the  action  of  ammonia  on 
lithium  chloride  between  60°  and  85°,  or  by  heating  the  higher  com- 
pounds between  these  limits.  Its  heat  of  dissolution[is  +2668  Cal. 
hence,  LiCl  sol. +  2NH3  gas  =  LiCl,2NH3  sol.  develops  +  23-359  Cal 
Its  vapour  pressures  are 

t         68-8°  77°  83°  89-2° 

jt?         373  mm.         558  mm.         739  mm.         980  mm. 

The  compound  LiCl,3NHgis  formed  between  20°  and  60°.  Its  vapour 
pressures  are 

t     43°  50°  60°  62-2°  65° 

p     320  mm.     473  mm.     790  mm.     882  mm.     1011mm. 

The  compound  LiCl,4NIl3is  formed  below  13°;  its  heat  of  dissolution 
is  +0-292  Cal.,  hence  LiCl  S0I.  +  4NH3  gas  =  LiCl,4N'H3  sol. 
develops  +43-335  Cal.,  LiCl,3NH3  sol. +NH3  gas  =  LiCUNHg  sol. 
develops  +  8*879  Cal.     Its  vapour  pressures  are 

t  0°  9°  14-5° 

j9  384  mm.  640  mm.  850  mm. 


88° 

96° 

109-2° 

119° 

256  mm. 

367  mm. 

646  mm. 

975  mm. 
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The  heat  developed  by  the  combination  of  the  four  successive 
molecules  of  ammonia  with  the  lithium  chloride  is  +  11*843,  +11*517, 
+  11-097,  and  +8*879  Cals.  respectively. 

In  all  cases,  Clapeyron's  formula  gives  results  that  agree  with  the 
direct  determinations  (compare  Abstr.,  1897,  ii,  371).  C.  H.  B. 

Dicalcium  Phosphate.  By  A.  Barill^  {Chem.  Cent7\,  1898,  i, 
434 — 435  ;  from  Eep.  Pharm.,  1897,  529). — When  ammonia  is  added 
to  a  solution  of  monocalcium  phosphate,  half  the  phosphoric  acid 
remains  in  solution  as  ammonium  phosphate,  and  dicalcium  phosphate 
is  precipitated.  By  adding  calcium  chloride  solution  to  the  filtrate, 
the  rest  of  the  phosphoric  acid  is  precipitated  as  monocalcium  phos- 
phate. According  to  the  author,  the  latter  reaction  takes  place  in 
three  phases.  Ammonium  chloride,  tricalcium  phosphate,  and  tetra- 
hydrogen  calcium  phosphate  are  first  formed,  then  by  the  action  of 
water  the  last  compound  forms  tricalcium  phosphate  and  phosphoric 
acid,  and  finally  the  whole  of  the  tricalcium  phosphate  acts  on  the 
phosphoric  acid  to  form  monocalcium  phosphate. 

To  prepare  dicalcium  phosphate,  1000  grams  of  well  burnt  bone  ash 
are  stirred  with  hot  water  and  then  gradually  mixed  with  1454  grams 
of  commercial  hydrochloric  acid  of  sp.  gr.  =  1'17.  When  the  action  is 
completed,  3  litres  of  hot  water  are  added,  the  solution  of  monocalcium 
phosphate  and  calcium  chloride  is  filtered,  the  filtrate  diluted  to  10  litres 
and  a  mixture  of  442  grams  of  ammonia  of  sp.  gr.  =  0*925  with  20 
times  its  weight  of  water  is  slowly  added.  The  precipitated  dicalcium 
phosphate,  after  collecting,  washing  with  water  until  free  from  acid  and 
drying  at  60°,  is  a  light,  snow-white,  lustrous  powder,  which  consists 
of  flat,  hexagonal  crystals.  Dicalcium  phosphate  crystallises  with 
4H2O.  Its  solution  is  not  decomposed  by  boiling  or  evaporating,  and 
its  saturated  solution  in  water  containing  carbonic  anhydride  contains 
0*069  per  cent,  of  the  salt,  and  might  be  used  medicinally  instead  of 
tricalcium  phosphate.  E.  W.  W. 

Crystallisation  of  Anhydrous  Calcium  and  Strontium  Sul- 
phides. By  A.  MouRLOT  {Gompt.  rend.,  1898,  127,  408—410).— 
Calcium  or  strontium  sulphide  can  be  obtained  in  a  crystalline  condi- 
tion by  heating  a  moderately  large  quantity  of  a  mixture  of  the  cor- 
responding sulphate  with  carbon  for  a  few  minutes  only  in  an 
electric  furnace  with  a  current  of  1000  amperes  and  60  volts.  If  the 
amorphous  sulphides  are  heated  in  a  carbon  dish  in  an  electric  tube 
furnace  until  they  are  completely  melted,  they  crystallise  on  cooling. 
Both  sulphides  crystallise  in  the  cubic  system ;  the  sp.  gr.  of  the 
[calcium  compound  =  2*8  at  15°,  and  of  the  strontium  compound  =  3*7  at 
15°.  In  chemical  properties,  they  closely  resemble  anhydrous  barium 
ilphide  (Abstr.,  1898,  ii,  376).  C.  H.  B. 

Composition  of  Phosphorescent  Strontium  Sulphides.  By 
Fosfe  R.  MouRELO  (Compt.  rend.,  1898,  127,  229— 231).— Strontium 
mlphide,  prepared  from  minerals,  contains  strontium  sulphate,  in 
[uantity  depending  on  the  degree  of  exposure  to  air,  and  also  small 
[uantities  of  sodium  chloride ;  it  may  also  contain  calcium,  barium, 

)n,  and  aluminium  compounds,    When  prepared  from  pure  strontium 
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sulphate,  carbonate  or  oxide,  it  usually  contains  some  sulphate,  but  if 
special  precautions  are  taken  and  it  is  obtained  quite  pure,  it  is  non- 
phosphorescent.  C.  H.  B. 

Phosphorescent  Strontium  Sulphide.  By  Jos^  R.  Mourelo 
(Compt.  rend.,  1898,  127,  372— 374).— Strontium  thiosulphate,  pre- 
pared by  the  action  of  sodium  thiosulphate  on  strontium  chloride, 
retains  with  great  tenacity  small  quantities  of  sodium  chloride,  and 
consequently  this  salt  is  present  in  any  strontium  sulphide  prepared 
from  it  by  the  action  of  heat ;  the  phosphorescence  is  yellowish-green, 
and  somewhat  intense. 

An  intensely  phosphorescent  sulphide  is  obtained  by  a  method  very 
similar  to  that  adopted  by  Verneuil  for  the  preparation  of  calcium 
sulphide.  For  100  grams  of  strontium  carbonate,  2  grams  of  bismuth 
subnitrate,  2  grams  of  sodium  carbonate,  and  0*12  gram  of  sodium 
chloride  is  taken ;  after  moistening  the  carbonate  with  the  sodium  salts, 
it  is  heated  to  redness,  and  then  mixed  with  21  grams  of  sulphur  and 
the  bismuth  salt,  and  heated  to  bright  redness  for  4  hours.  The  pro- 
duct is  relatively  very  stable.  C.  H.  B. 

Double  Compounds  of  Cerium  Tetrachloride.  By  Ivan  Koppel 
{Zeit.  anorg.  Chem.,  1898,  18,  305 — 311). — A  solution  of  cerium  tetra- 
chloride is  obtained  by  treating  hydrated  cerium  dioxide,  suspended 
in  methylic  or  ethylic  alcohol,  with  dry  hydrogen  chloride ;  it  forms  a 
yellowish-brown  solution,  which  deposits  yellow,  crystalline  crusts 
when  evaporated  in  a  vacuum,  and  decomposes  at  once,  with  evolution 
of  chlorine,  when  removed  from  the  mother  liquor  or  when  brought 
into  contact  with  water.  This  solution  forms  stable,  double  compounds 
with  pyridine,  quinoline,  and  the  triethylamine  chlorides,  but  not  with 
mono-  or  di-ethylamine  hydrochloride.  In  the  preparation  of  these 
compounds,  the  author  employed  commercial  cerous  oxalate,  and  he 
points  out  that  by  precipitating  the  cerium  in  the  form  of  one  of 
these  double  cialts,  a  very  easy  method  is  obtained  for  the  preparation 
of  pure  cerium  compounds. 

Dipyridine  cerium  liexachloride,  (O5N  115)3,  HgCeClg,  obtained  by 
adding  pyridine  hydrochloride  to  the  above  solution  of  cerium  tetra- 
chloride and  then  precipitating  with  ether,  crystallises  in  small, 
lustrous,  quadratic  leaflets,  is  easily  soluble  in  methylic  alcohol,  less 
so  in  ethylic  alcohol,  and  is  at  once  decomposed  by  water,  with  evolu- 
tion of  chlorine. 

DiquinoUne  cerium  Iiexachlwide,  {CgN'iI>^)2,'H.2CeC\Qy  obtained  in  a 
similar  manner  to  the  preceding  salt,  is  a  yellow,  crystalline  precipi- 
tate, less  soluble  than  the  preceding  salt,  and  at  once  decomposes  when 
treated  with  water. 

Di-triethylamine  cerium  hexacJiloride,  (NEt3)2,H2CeClg,  crystallises 
well  from  alcohol  in  octahedra. 

Yellow,  crystalline  salts,  which  'are  probably  the  double  compounds 
KgCeCl^.  and  (NHJg^^^^^'o*  ^i*©  obtained  by  adding  finely  powdered 
potassium  or  ammonium  carbonate  to  the  solution  of  cerium  tetra- 
chloride containing  strong  hydrochloric  acid,  and  then  shaking  with  a 
large  quantity  of  ether  ;  when  separated  from  the  solution,  they  at 
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once  decompose,  with  evolution  of  chlorine.     The  author  was  unable 
to  obtain  double  salts  with  calcium,  mercury,  or  ferric  chloride. 

E.  C.  R. 

Praseodymium.  By  Carl  von  Scheele  {Zeit.  anorg.  Chem.,  1898, 
18,  352 — 364.  Compare  Abstr.,  1898,  ii,  519). — Praseodymium 
chloride,  PrCl^  +  THgO,  crystallises  in  largOj  deliquescent  crystals 
when  the  concentrated  solution  is  allowed  to  remain  over  sulphuric 
acid;  sp.  gr.  at  16°=  2 '251.  The  bromide,  with  6H2O,  is  obtained  by 
dissolving  the  oxide  in  hydrobromic  acid.  The  platinochloride, 
PrCl3,PtCl^+ I2H2O,  crystallises  in  large,  yellow  crystals  and  slowly 
gives  off  water  when  allowed  to  remain  over  sulphuric  acid.  The 
2)latinoh'omide,  with  lOHgO,  separates  in  large,  dark  red  crystals  and 
effloresces  when  allowed  to  remain  over  sulphuric  acid.  The  auri- 
cMoride,  with  lOHgO,  crystallises  in  beautiful,  deliquescent  crystals 
and  is  very  soluble  in  water.  The  aurihromide  crystallises  in  long 
needles  which  deliquesce  extremely  rapidly  on  exposure  to  the  air. 

Praseodymium  platinocyanide,  2Pr(CN)3,3Pt(CN)2+  I8H2O,  obtained 
by  adding  the  theoretical  quantity  of  praseodymium  sulphate  to  a 
solution  of  barium  cyanide  and  platinum  cyanide,  crystallises  in 
black,  fluorescent  prisms ;  it  effloresces  over  sulphuric  acid,  becoming 
red,  and  giving  off  4H2O  ;  sp.  gr.  at  16°  =  2-663. 

Praseodymium  nitrate,  Pr(N03)3  +  6H2O,  crystallises  in  long,  deli- 
quescent needles.  The  double  sodium  salt,  Pr(N'03)3,2NaN03  +  HgO, 
crystallises  in  small,  deliquescent  needles.  The  ammonium  salt,  with 
4H2O,  crystallises  in  large,  deliquescent  crystals  ;  sp.  gr.  =  2*155. 

Praseodymium  sulphate,  Pr23S04  + I5JH2O,  is  obtained  by  allowing 
a  dilute  solution  to  crystallise  very  slowly ;  it  crystallises  with  SHgO 
at  the  ordinary  temperature ;  sp.  gr.  =  2822 ;  and  with  5H2O  when 
a  saturated  solution  is  concentrated  on  the  water-bath.  The  an- 
hydrous salt  has  the  sp.  gr.  =  3*720;  2364  parts  are  soluble  in 
100  parts  HgO  at  0°,  and  17*7  parts  are  soluble  in  100  parts  H2O  at 
20°.  The  double  jt?o^ass^w??^  salt,  Pr2(S04)3,3K2S04-l-H20,  is  a  heavy, 
crystalline  precipitate,  very  sparingly  soluble  in  water  and  easily 
soluble  in  hydrochloric  and  nitric  acids  ;  sp.  gr.  =3*275.  The  double 
ammonium  salt,  with  8H2O,  separates  in  large  crystals,  is  not  altered 
by  exposure  to  the  air  or  by  remaining  over  sulphuric  acid,  is  sparingly 
soluble  in  water,  and  becomes  anhydrous  when  heated  at  170°; 
sp.  gr.  =  2-532. 

Praseodymium  selenate,  Pr2(Se04)3  +  8H2O,  is  obtained  by  allowing 
a  solution  of  the  oxide  in  selenic  acid  to  crystallise  over  sulphuric 
acid;  sp.  gr.  =  3*094.  It  crystallises,  with  5H2O,  in  prisms  when  the 
solution  is  concentrated  on  the  water-bath ;  the  anhydrous  salt  is 
obtained  by  heating  the  preceding  salt  at  200°  ;  sp.  gr.  =  4*305.  The 
double  potassium  salt,  Pr2(Se04)3,3K2Se04-H  4H2O,  is  similar  to  the 
corresponding  sulphate.  A  double  salt  with  ammonium  selenate 
could  not  be  obtained. 

Praseodymium  dithionate,  Pr2(S20g)3+ I2H2O,  obtained  from 
praseodymium  sulphate  and  barium  dithionate,  crystallises  from  the 
syrupy  solution  when  it  is  exposed  over  sulphuric  acid,  rapidly  deli- 
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quesces  on  exposure  to  the  air,  and  evolves  sulphurous  anhydride 
when  warmed. 

The  acid  selenite,  Pr2(Se03)3,H2Se03  +  SHgO,  obtained  by  pre- 
cipitating the  sulphate  with  sodium  selenite  and  then  adding  a 
solution  of  selenic  acid,  crystallises  in  slender  needles. 

The  carbonate,  Pr2(C03)3  +  SHgO,  obtained  by  treating  the  hydroxide, 
suspended  in  water,  with  carbonic  anhydride,  or  by  precipitating  the 
chloride  with  ammonium  carbonate  or  potassium  hydrogen  carbonate, 
crystallises  in  small,  lustrous  scales. 

The  oxalate,  Pr2(C204)3  + lOHgO,  is  a  crystalline  precipitate,  soluble 
in  concentrated  acids,  and  does  not  form  double  salts  with  alkaline 
oxalates.  The  acetate,  with  2H2O,  crystallises  in  slender  needles  at 
the  ordinary  temperature,  and  with  IJH2O  in  small,  slender  needles 
at  the  temperature  of  the  water-bath.  The  propionate,  when  evapor- 
ated over  sulphuric  acid,  crystallises,  with  SHgO,  in  large  prisms,  and  on 
the  water-bath,  with  IHgO,  in  large,  thin,  lustrous  leaflets.      E.  C.  R. 

Behaviour  of  Thallium  in  Acid  Solution  towards  Hydrogen 
Sulphide  in  Presence  of  Arsenic,  Antimony,  and  Tin.  By  Josef 
LoczKA  {Cliem.  Centr.,  1898,  i,  657  ;  from  Magyar  Chemiai  Folytirat, 
3). — Thallium  is  not  precipitated  by  hydrogen  sulphide  in  acid  solu- 
tions, but  in  presence  of  dissolved  arsenic,  antimony,  or  tin,  red 
precipitates  are  formed  which  contain  thallium.  The  larger  the 
amount  of  acid  present,  the  less  the  amount  of  thallium  precipitated, 
and,  with  a  large  excess  of  acid,  no  thallium  is  thrown  down.  The 
arsenic  precipitate,  TlAsSg,  occurs  naturally  in  a  crystalline  form  in 
the  realgar  from  Alchar  in  Macedonia.  E.  W.  W. 

Action  of  Water  on  Metallic  Copper  and  Lead.  By  Robert 
Meldrum  {Chem.  News,  1898,  78,  209 — 210). — In  these  experiments, 
7  feet  of  bright  copper  wire,  y^-inch  in  diameter,  was  exposed,  in  a 
test  tube,  to  100  c.c.  of  the  water  ;  lake  water,  waters  with  and  with- 
out free  ammonia,  and  distilled  water  were  all  found  to  dissolve  copper 
to  a  certain  extent,  some  hundredths  per  100,000  even  in  24  hours. 

In  the  lead  experiments,  pieces  of  the  same  lead  piping,  2  inches 
long  and  ^-inch  bore,  were  closed  at  one  end  and  each  frequently  filled 
and  agitated  with  a  different  water  during  various  periods.  One 
water  with  a  total  hardness  of  3*5°  and  a  permanent  hardness  of  3*2°, 
dissolved  considerably  more  lead  than  another  with  a  total  hardness 
of  18*6°  and  permanent  hardness  of  5° ;  a  relationship  that  was  not 
altered  by  charging  both  with  carbonic  anhydride.  But  the  activity 
of  the  first  was  destroyed  by  thoroughly  agitating  with  precipitated 
calcium  carbonate  and  filtering.  D.  A.  L. 

Cause  of  the  Retention  and  Release  of  Gases  Occluded  by 
Metallic  Oxides.  By  Theodore  W.  Richards  {Amer.  Chem.  J., 
1898,  20,  701— 732).— Scott  has  recently  stated  (Trans.,  1897,  559) 
that  copper  oxide  prepared  by  exposing  the  nitrate  to  a  "full  red 
heat "  in  a  muffle-furnace,  contains  only  one-tenth  the  volume  of 
occluded  gas  previously  found  by  the  author  to  be  present  in  ignited 
copper  oxide  (Abstr.,  1891,  805);  the  statement  is,  however,  not  a 
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contradiction  of  the  latter's  results,  since  these  were  obtained  at  much 
lower  temperatures,  in  most  cases  not  exceeding  700°.  Experiments 
are  now  described  which  confirm  the  conclusions  formerly  arrived  at : 
that  copper  oxide  prepared  by  the  ignition  of  the  nitrate  by  Hampe's 
method,  contains  between  4 — 5  times  its  volume  of  occluded  gas,  and 
that  the  latter  is  partially  expelled  at  a  red  heat.  Nearly  the  whole 
of  the  gas  is  retained  until  the  temperature  rises  above  850°,  when 
nine-tenths  of  it  is  rapidly  evolved ;  at  higher  temperatures,  the  oxide 
is  partially  decomposed,  with  loss  of  oxygen.  The  amount  of  gas 
retained  by  the  oxide  below  850°  does  not  depend  on  the  time  of 
ignition,  although  it  is  dependent  on  it  above  this  temperature. 

When  zinc  oxide,  prepared  by  heating  the  pure  nitrate  during  a  long 
period  at  280°,  is  ignited  at  temperatures  between  660°  and  880°,  the 
amount  of  gas  retained  diminishes  as  the  temperature  rises,  other  con- 
ditions being  the  same ;  continued  heating  at  one  temperature  causes  a 
slow  evolution  of  the  gas.  The  total  amount  of  gas  occluded  by  zinc 
oxide  varies  greatly  according  to  the  method  used  for  preparing  the 
latter,  and  according  to  its  physical  condition.  Whilst  the  actual 
amount  of  nitrogen  occluded  by  the  same  specimen  of  zinc  oxide  is 
independent  of  the  temperature  at  which  it  is  subsequently  ignited, 
the  quantity  of  oxygen  retained  decreases  as  the  temperature  is 
increased.  Kichards  and  Rogers'  results  (Abstr.,  1894,  ii,  45)  are 
thus  confirmed,  whilst  Morse  and  Arbuckle's  statement  to  the  contrary 
(Abstr.,  1897,  ii,  334)  is  shown  to  be  incorrect.  In  the  case  of  copper 
oxide,  the  more  rapid  evolution  of  occluded  oxygen  at  high  tempera- 
tures is  still  more  marked,  but  it  is  not  so  evident  in  the  case  of 
magnesium  oxide. 

From  his  results,  the  author  concludes  that  the  occluded  gas  is  due 
to  a  residue  of  basic  nitrate  imprisoned  in  the  oxides  in  question ;  that 
the  oxygen  escapes  more  rapidly  than  the  nitrogen  when  this  residue 
is  decomposed,  is  explained  by  assuming  that  the  loss  takes  place, 
not  by  diffusion,  but  by  chemical  transference.  According  to  this 
hypothesis,  the  particles  of  copper  oxide  in  immediate  contact  with  the 
imprisoned  gases  dissociate  into  copper  and  oxygen,  and  then  remove 
a  portion  of  the  occluded  oxygen  by  combining  with  it ;  the  oxygen  is 
subsequently  transferred  from  molecule  to  molecule  by  changes  similar 
to  those  assumed  to  take  place  by  Clausius's  theory  of  electro- 
lysis, until  it  finally  escapes.  This  view  is  supported  by  the 
fact  that  the  occluded  oxygen  is  lost  much  more  rapidly  by  copper 
oxide  than  by  the  oxides  of  zinc  and  magnesium,  which  are  far  less 
easily  dissociated.  That  metallic  copper  is  liberated  when  copper 
oxide  is  ignited  at  a  red  heat  is  shown  by  a  great  increase  in  the 
latter's  conductivity ;  under  the  same  conditions,  the  conductivity  of 
zinc  oxide  was  much  less  changed,  whilst  that  of  magnesium  oxide  re- 
mained unaffected.  It  also  appears  that  when  copper  oxide  is  heated  in 
a  vacuum  at  790°,  oxygen  is  evolved  as  long  as  it  is  rapidly  removed, 
cuprous  oxide  being  formed.  The  apparent  volatility  of  cadmium 
oxide  at  high  temperatures  is  probably  due  to  its  initially  dissociating 
into  oxygen  and  cadmium,  which  sublimes  and  is  then  reoxidised. 

W.  A.  D. 


3  02  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Action  of  Hydrogen  Phosphide  on  Cupric  Sulphate.  By 
E.  RuBENOviTCH  {Compt.  renc?.,  1898, 127,  270 — 273).— When  hydrogen 
phosphide  is  allowed  to  act  on  cupric  sulphate  solution  without  any 
special  precautions,  the  composition  of  the  product  is  complex  and 
variable,  but  if  the  pure  gas,  prepared  from  phosphonium  chloride,  is 
allowed  to  act  on  the  copper  salt  in  complete  absence  of  oxygen,  a 
black  product  is  obtained  which  consists  solely  of  the  phosphide 
PgCuj  +  HgO.  One-third  of  the  phosphorus  in  the  hydrogen  phosphide 
is  converted  into  phosphoric  acid,  and  the  acid  of  the  cupric  salt  is 
found  in  the  free  state  in  the  liquid  10CuSO4  +  6Ph3  + 6H20  = 
2(P2Cu5  +  HgO)  +  H3PO4  +  IOH2SO4.  The  changes  in  the  colour  of  the 
solution  indicate  that  part  of  the  cupric  salt  is  first  reduced  to  cuprous 
salt. 

The  black  phosphide  begins  to  lose  water  at  80°  and  is  completely 
dehydrated  at  150°,  the  colour  changing  to  red-brown.  It  oxidises 
much  more  readily  when  anhydrous  than  when  hydrated  \  in  contact 
with  the  liquid  in  which  it  was  formed,  it  is  readily  oxidised  by  air 
with  liberation  of  metallic  copper  and  formation  of  more  phosphoric  acid. 
Nitric  acid  and  bromine  attack  the  phosphide  readily  \  potassium  per- 
manganate oxidises  it,  and  concentrated  sulphuric  acid  dissolves  it 
with  liberation  of  hydrogen  phosphide.  C.  H.  B. 

Aluminiuni  as  a  Reducing  Agent.  By  Leon  Franck  {Ghem. 
Zeit.j  1898,  22,  236 — 245). — When  aluminium  in  a  finely  divided  state 
is  heated  to  redness  in  an  atmosphere  of  hydrogen  and  phosphorus 
vapour,  a  vigorous  reaction  takes  place,  and  a  dark-grey,  infusible 
phosphide  is  produced  having  the  composition  Al^P^.  An  intimate  mix- 
ture of  aluminium  and  phosphorus,  heated  to  white  heat  in  a  current 
of  hydrogen,  yields  another  phosphide,  AI5P3,  which  forms  a  yellowish- 
grey,  infusible  mass.  Dark  blue,  shining  needles  are  obtained  in  small 
quantity  by  heating  aluminium  and  phosphorus  in  sealed  tubes,  but 
their  exact  composition  has  not  been  determined.  Two  other  phos- 
phides, AI3P  and  AI2P2,  which  have  a  metallic  appearance  and  a  crys- 
talline fracture,  are  obtained  by  the  use  of  the  electric  furnace.  All 
the  above  phosphides  give  oft'  phosphine  when  treated  with  water 
or  acids. 

A  mixture  of  aluminium  and  sodium  metaphosphate,  when  heated 
to  redness  in  a  current  of  hydrogen,  yields  half  the  phosphorus  in  the 
free  state,  whilst  half  remains  combined  with  the  metal,  forming 
AI5P3  ;  if  silica  be  added  to  the  mixture,  the  whole  of  the  phosphorus 
is  liberated.  Calcium  phosphate  behaves  in  a  similar  manner,  but 
calcium  metaphosphate  containing  calcium  sulphate  cannot  be  employed 
in  this  experiment,  as  the  presence  of  the  latter  salt  causes  explosions 
when  the  mixture  is  heated. 

Aluminium,  like  magnesium,  decomposes  carbonic  anhydride  and 
carbonic  oxide,  forming  the  oxide  of  the  metal  and  free  carbon.  A 
mixture  of  the  metal  and  lampblack,  when  heated  to  a  white  heat, 
gives  rise  to  a  certain  amount  of  aluminium  carbide,  which,  however, 
cannot  be  separated  from  the  excess  of  carbon. 

The  carbonates  of  lithium,  sodium,  potassium,  calcium,  strontium, 
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and  barium  are  reduced  on  heating  with  aluminium,  the  products  being 
alumina,  carbon,  and  the  free  elements  ;  the  latter  alloy  with  the  excess 
of  aluminium,  and  in  all  cases  a  small  amount  of  aluminium  carbide 
is  formed. 

»  Aluminium  reduces  the  metallic  oxides  when  heated  with  them  to 
sufficiently  high  temperatures;  in  the  case  of  the  oxides  of  silver, 
copper,  and  lead,  the  reaction  proceeds  with  explosive  violence.  The 
oxides  of  iron,  manganese,  cobalt,  nickel,  chromium,  and  molybdenum 
are  all  partially  reduced ;  boron  and  silicon  are  easily  obtained  from 
their  oxides. 

A  mixture  of  powdered  aluminium  and  sodium  peroxide,  when 
moistened  with  water,  ignites  spontaneously.  G.  T.  M. 

Formation  of  Alums  by  Electrolysis.  By  J.  Lewis  Howe 
and  E.  A.  O'Neal  {J.  Amer.  Chem.  Soc,  1898,  20,  759— 765).— The 
preparation  of  manganese  alums,  the  primary  object  of  the  research, 
was  not  effected ;  various  alums  were,  however,  prepared  by  passing 
currents  of  0*02 — 0'19  amperes  through  solutions  of  sulphates  of  the 
metals  together  with  excess  of  sulphuric  acid.  The  anode  consisted 
of  a  platinum  dish  or  crucible,  and  the  cathode,  which  was  immersed 
in  a  porous  cup,  of  a  platinum  wire. 

Iron  ammonium  alum  was  prepared  by  passing  the  current  through 
a  solution  of  the  sulphates  of  ammonium  and  iron  acidified  with 
sulphuric  acid ;  the  alum  is  formed  at  the  anode.  In  a  similar 
manner,  iron  potassium  alum,  iron  rubidium  and  iron  csesium  alums, 
cobalt  rubidium  and  cobalt  csesium  alums  were  prepared. 

Chromium  ammonium  alum  was  formed  when  the  cathode  dipped 
into  a  solution  of  ammonium  chromate  acidified  with  sulphuric  acid. 
With  manganese  sulphate  and  the  sulphates  of  ammonium,  rubidium, 
and  caesium,  no  satisfactory  results  could  be  obtained,  although  Piccini 
has  just  stated  that  he  obtained  caesium  manganese  alum  by  electro- 
lytic oxidation  (Abstr.,  1898,  ii,  521).  From  solutions  containing 
ruthenium,  no  alum  was  obtained,  but  it  was  observed  that  ruthenium 
tetroxide  was  evolved  at  the  positive  pole.  G.  W.  F.  H. 

Action  of  Water  and  Saline  Solutions  on  Metallic  Iron.  By 
Egbert  Meldkum  {Gliem.  JVews,  1898,  78,  202 — 203). — Numerous  ex- 
periments have  led  the  author  to  the  conclusion  that  the  oxidation  of 
iron  in  water  takes  place  in  the  absence  of  ammonia,  carbonic  an- 
hydride, or  of  bacteria  and  other  forms  of  life,  but  it  is  uncertain 
whether  the  action  is  due  to  the  water  itself  or  to  dissolved  oxygen. 
The  experiments  were  made  with  piano  wire,  in  glass  bottles  free  from 
lead,  in  the  light ;  generally,  a  white  cloud  formed  immediately  round 
the  metal,  which  extended  and  in  15  minutes  the  whole  liquid  became 
cloudy  and  then  yellow  ;  a  yellow  precipitate  forming  in  3  or  4  hours. 
Sometimes  the  internal  surface  of  the  glass  was  coated  with  an 
iridescent  film,  from  which  glistening  plates  became  detached,  and 
were  found  in  the  precipitate  of  hydrated  oxides ;  this  occurred  when 
the  surface  of  the  iron  exposed  was  great  in  proportion  to  the  volume 
of  water,  and  when  there  was  free  contact  with  the  air.  In  bottles 
half  full  of  solutions  of  pure  salts,  activity  was  observed  in 
the  following  cases,  the  solutions   employed   being  of    1    per   cent, 


104  ABSTRACTS   OF   CHEMICAL   PAPERS. 

strength — ammonia,  sodium  carbonate,  sodium  hydrogen  carbonate, 
sodium  hydrogen  phosphate,  potassium  hydrogen  phosphate,  sodium 
metaphosphate,  sodium  pyrophosphate,  and  potassium  borate,  whilst 
sodium  biborate  and  potassium  biborate  gave  white  precipitates.  The 
following  do  not  show  any  action  :  calcium  hydroxide  (saturated  solu- 
tion), sodium  peroxide,  sodium  hydroxide,  potassium  hydroxide,  barium 
hydroxide,  strontium  hydroxide  (5  per  cent,  solution).  The  experi- 
ments extended,  in  some  cases,  to  4  weeks.  It  seems  that  alkaline 
potassium  salts  are  more  active  than  the  corresponding  sodium  salts. 

D.  A.  L. 

A  Double  Iron  Tungsten  Carbide.  By  P.  Williams  {Compt. 
rend.,  1898,  127,  410—412). — On  heating  a  mixture  of  tungstic  an- 
hydride, 150  grams  ;  iron,  250  grams,  and  petroleum  coke,  80  grams, 
in  a  carbon  crucible  in  an  electric  furnace  with  an  arc  from  a  current 
of  900  amperes  and  45  volts,  an  iron  tungsten  carbide,  most 
probably  2Fe3C,3W2C,  is  obtained.  The  product  is  treated  two  or 
three  times  with  hot  concentrated  hydrochloric  acid,  and  the  double 
carbide,  which  is  highly  magnetic,  is  separated  by  means  of  a  magnet. 
It  is  then  treated  with  aqua  regia,  which  dissolves  about  half  the 
crystals  and  leaves  a  residue  of  definite  composition. 

The  double  carbide  thus  obtained  forms  very  brilliant,  microscopic 
prisms  with  the  colour  of  pyrites  ;  it  scratches  glass  easily,  but  not 
rock  crystal ;  sp.  gr.  =  13-4  at  18°.  At  a  red  heat,  it  is  not  affected 
by  hydrogen  or  by  hydrogen  sulphide,  but  is  attacked  by  chlorine, 
bromine,  iodine,  and  oxygen  ;  it  is  not  affected  by  water  vapour  at 
the  softening  point  of  glass,  but  oxidises  slowly  in  moist  air.  Gaseous 
hydracids  have  no  action,  but  their  solutions  decompose  the  carbide  in 
sealed  tubes  at  about  250° ;  nitric  and  sulphuric  acids  dissolve  it 
rapidly,  and  it  is  also  decomposed  by  alkalis  and  by  oxidising  agents. 

C.  H.  B. 

Tungsten  Silicide.  By  Emile  Vigouroux  {Compt.  rend.,  1898, 
127,  393 — 395). — Tungsten  silicide,  WgSig,  forms  beautiful,  steel-gray 
plates  with  a  metallic  lustre;  sp.  gr.  =  10-9.  It  is  attacked  by  chlor- 
ine, with  incandescence  between  200°  and  300° ;  by  bromine,  without 
incandescence,  below  a  red  heat,  and  by  iodine,  without  incandescence, 
above  a  red  heat.  In  oxygen,  it  burns  very  brilliantly  at  about  500°, 
and  in  air  it  oxidises  below  a  red  heat,  but  does  not  burn  ;  nitrogen 
is  without  action  at  any  temperature.  The  ordinary  acids,  including 
hydrofluoric,  have  no  action  even  on  heating.  Aqua  regia  is  practi- 
cally without  action,  but  a  mixture  of  nitric  and  hydrofluoric  acids 
attacks  the  silicide  violently,  even  at  the  ordinary  temperature. 
Alkalis  in  solution  have  little  action,  but  fused  alkali  hydroxides  and 
carbonates  decompose  the  silicide  very  readily,  whilst  fused  potassium 
nitrate  acts  with  somewhat  less  energy. 

Tungsten  silicide  is  prepared  by  heating  in  the  electric  furnace  a 
mixture  of  100  grams  of  silicon  with  230  grams  of  tungsten  oxide 
obtained  by  heating  ammonium  tungstate.  The  heavy,  brittle,  crys- 
talline product  is  suspended  in  dilute  hydrochloric  acid  (1  in  10),  and 
connected  with  the  positive  pole  of  a  battery  of  two  or  three  cells,  a 
carbon  plate  placed  in  the  liquid  being  connected  with  the  negative 


INORGANIC   CHEMISTRY.  106 

pole.  The  metal  dissolves,  and  the  silicide,  which  collects  at  the 
bottom  of  the  vessel,  is  treated  successively  with  aqua  regia,  ammonia, 
and  hydrofluoric  acid,  and  any  carbon  silicide  that  may  be  present  is 
separated  by  means  of  methylenic  iodide.  0.  H.  B. 

Extraction  of  Thorium  on  a  large  Scale.  By  Gr^goire  N  . 
Wyrouboff  and  Auguste  Verneuil  {Compt.  rend.,  1898,  127, 
412 — 414). — The  mineral  is  dissolved  in  the  usual  way,  and  the  solu- 
tion, which  must  contain  sufficient  acid  to  prevent  precipitation  of 
the  phosphates,  is  precipitated  with  half  the  quantity  of  oxalic  acid 
necessary  for  complete  precipitation.  The  oxalates  are  washed  until 
free  from  phosphoric  acid,  converted  into  carbonates  by  means  of  a  hot 
solution  of  sodium  carbonate  (1  :  10),  and  some  sodium  hydroxide 
added  to  insure  complete  precipitation  of  the  thorium.  The  carbonates 
are  washed  until  free  from  oxalic  acid,  dissolved  in  just  the  necessary 
quantity  of  hydrochloric  acid,  and  mixed  with  successive  small  quan- 
tities of  barium  peroxide  suspended  in  water  until  the  liquid  gives  no 
precipitate  with  hydrogen  peroxide.  The  precipitated  peroxide  con- 
tains all  the  thorium,  together  with  20  to  30  per  cent,  of  impurities ; 
it  is  washed  and  dissolved  in  cold  concentrated  hydrochloric  acid, 
barium  eliminated  by  means  of  sulphuric  acid,  enough  water  added  to 
yield  a  solution  containing  15  per  cent,  of  acid,  and  the  bases  precipi- 
tated with  oxalic  acid.  The  oxalates  are  washed,  and  treated  with 
a  highly  concentrated  solution  of  ammonium  carbonate  mixed  with 
sufficient  ammonia  to  form  the  normal  salt.  By  two  or  three  succes- 
sive treatments,  all  the  thorium  is  dissolved,  and  the  solution  is 
precipitated  by  means  of  sodium  hydroxide,  the  precipitate  well  washed 
and  dissolved  in  not  more  than  the  requisite  quantity  of  nitric  acid, 
and  the  liquid  poured  into  sufficient  water  to  yield  a  solution  containing 
not  more  than  2  per  cent,  of  thorium.  Excess  of  hydrogen  peroxide  is 
then  added,  and  the  precipitate  is  well  washed. 

From  this  point,  all  the  reagents  must  be  pure.  The  precipitate  is 
dissolved  in  nitric  acid  and  reprecipitated  with  hydrogen  peroxide  in 
order  to  eliminate  all  the  cerium.  It  is  next  dissolved  in  hydrochloric 
acid,  precipitated  with  oxalic  acid,  and  the  oxalate  decomposed  by  pure 
sodium  hydroxide.  After  careful  washing,  the  precipitate  is  again 
dissolved  in  hydrochloric  acid  and  precipitated  with  ammonia.  This 
final  precipitate  is  well  washed,  dissolved  in  nitric  acid,  and  the  nitrate 
crystallised. 

In  treating  5  tonnes  of  monazite,  the  authors  never  obtained,  either 
in  the  hydrogen  peroxide  precipitate  or  in  the  ammonium  carbonate 
solution  of  the  oxalates,  any  element  corresponding  with  the  Russium 
of  Chrustchoff.  C.  H.  B. 

Blectrolytio  Gold  Refining.     By  Emil  Wohlwill  {Zeit.  Elektro- 

iem. ,  1 898, 4, 379, 402,  and  421 ). — Solutions  in  potassium  cyanide  cannot 

)e  used,  because  silver  and  copper  are  deposited  along  with  the  gold. 

IWhen  neutral  solutions  of  auric  chloride  or  of  hydrogen  aurichloride, 

AuCl^,  are  used,  chlorine  is  evolved  and   the  gold  anode  is  not 

ittacked.     With  hydrochloric  acid  alone,  even  so  dilute  as  0*4  gram 

ir  litre,  or  with  solutions  of  hydrogen  aurichloride  acidified   with 

lydrochloric  acid,  no  chlorine  is  evolved,  and  the  gold  is  dissolved ; 
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the  chlorides  of  the  alkalis  or  of  ammonium  have  the  same  effect  as 
hydrochloric  acid.  In  order  that  the  gold  anode  shall  dissolve,  it  is, 
therefore,  necessary  that  the  conditions  permit  of  the  formation  of 
AuCl^  ions.  The  behaviour  of  gold  chloride  solutions  towards  silver 
nitrate  confirms  Hittorf's  conclusion  as  to  the  existence  of  these  ions  ; 
reddish-yellow  precipitates  are  invariably  formed  on  adding  the  silver 
nitrate  ;  they  are,  however,  much  less  stable  than  the  analogous  silver 
platinochloride.  The  dissolution  of  the  anode  is  also  promoted  by 
raising  the  temperature  to  60°  or  70°,  and  in  a  hot  solution  containing 
about  3  per  cent,  of  hydrochloric  acid,  an  anodic  current  density  of 
3000  amperes  per  square  metre  may  be  employed  without  separation 
of  free  chlorine ;  this  is  more  than  sufficient  for  practical  purposes. 
At  the  cathode,  a  fairly  high  current  density  may  be  employed  without 
injury  to  the  gold  deposit,  and  without  necessitating  the  use  of  too 
concentrated  a  gold  solution  •  the  deposit  is  usually  coarsely  crystal- 
line, and  sufficiently  adherent  to  permit  of  thorough  washing  without 
loss.  The  greater  the  concentration  of  the  gold  solution,  the  better 
the  deposit ;  30  grams  of  gold  per  litre  is,  however,  sufficient,  even 
with  3000  amperes  per  square  metre.  No  trouble  is  experienced 
from  the  formation  of  dendritic  deposits,  so  that  the  electrodes  may 
be  placed  close  together,  and  a  considerable  output  be  obtained  from  a 
small  plant. 

Of  the  impurities  in  the  gold,  platinum  and  palladium  pass  into 
solution,  but  are  not  deposited  at  the  cathode ;  after  they  have  accumu- 
lated sufficiently,  the  solutions  are  worked  up  to  recover  them.  Silver 
remains,  mainly  as  a  mud  of  silver  chloride ;  the  small  part  which 
dissolves  in  the  hot  acid  solution  does  not  pass  into  the  deposited  gold. 
The  refined  gold  is  very  seldom  less  than  999*8  fine,  not  infrequently 
it  is  1000.  The  E.M.F.  required  with  a  current  density  of  1000 
amperes  per  square  metre  is  less  than  1  volt. 

On  the  assumption  that  only  tervalent  gold  exists  in  the  solution, 
2 '45  grams  should  be  deposited  per  amp6re  hour.  The  author's  experi- 
ments, as  well  as  the  results  obtained  in  large  scale  working,  show 
that  more  nearly  3  grams  per  ampere  hour  are  obtained.  A  considera- 
tion of  the  loss  of  gold  at  the  anode  gives  the  explanation  of  this. 
Part  of  the  loss  is  due  to  the  separation  of  fine  particles  of  gold  which 
are  found,  for  the  most  part,  in  the  silver  chloride  mud.  These  par- 
ticles are  equal  to  about  one-tenth  of  the  amount  of  gold  deposited  on 
the  cathode,  and  are  not  merely  mechanically  detached  from  the  anode, 
but  are  due  to  the  formation  of  aureus  chloride  at  its  surface,  which 
subsequently  decomposes  into  metallic  gold  and  auric  chloride.  In 
support  of  this  view,  the  author  shows  that  the  particles  are  much 
purer  than  the  anode  itself ;  that  aureus  chloride  may  be  detected  in 
the  solution,  and  that,  under  certain  circumstances,  small  crystals  of 
gold  separate  out  throughout  the  mass  of  the  solution.  The  presence 
of  aureus  gold  with  three  times  the  electro-chemical  equivalent  of  the 
auric  gold  readily  accounts  for  the  large  deposit  observed.  The  part 
of  the  gold  dissolved  from  the  anode  in  the  aureus  state,  which  decom- 
poses into  metallic  gold  and  auric  chloride,  never  reaches  the  cathode, 
and,  therefore,  the  loss  at  the  anode  is  always  greater  than  the  deposit 
at  the  cathode.     A  series  of  experiments  with  varying  anodic  current 
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densities  shows  that  the  formation  of  univalent  gold  ions  diminishes 
as  the  current  density  increases.  With  1500  amperes  per  square  metre, 
2*48  grams  of  gold  per  ampere  hour  were  deposited  (instead  of  2*45), 
and  the  loss  at  the  anode  and  gain  at  the  cathode,  in  two  experiments, 
were  (1)  105-2  :  104-5  ;  (2)  107-7  :  105.  Here,  therefore,  tervalent  gold 
was  present  almost  exclusively.  Such  results  are  only  obtained  when 
the  liquid  is  well  stirred ;  otherwise,  owing  to  the  accumulation  and 
decomposition  of  aureus  chloride  at  the  anode,  the  loss  there  is  much 
in  excess  of  the  cathode  gain.  In  experiments  with  very  small  current 
densities,  the  non-electrolytic  solution  of  gold  in  the  hot,  acid  auric 
chloride  solution  must  be  allowed  for.  This  appears  to  be  reversible, 
a  sheet  of  gold  losing  weight  when  the  temperature  is  raised,  and 
gaining  it  when  it  is  lowered  again.  After  allowing  for  this  chemical 
attack,  the  author  obtained  with  1  ampere  per  square  metre  a  deposit 
of  4-33  grams  per  amp6re  hour,  and  an  anodic  loss  of  601  grams, 
that  is,  72-5  per  cent,  of  the  gold  had  dissolved  in  the  aureus  state. 

T.  E. 

Claims  of  Davyum  to  Recognition  as  an  Element.  By  John 
W.  Mallet  {Amer.  Chem.  J.,  1898,  20,  776— 783).— Kern  (this 
Journal,  1877,  ii,  278  and  712)  has  stated  that  platinum  ores  contain 
a  small  quantity  of  a  new  metal,  "davyum,"  characterised  by  its 
chloride  combining  with  that  of  sodium  to  form  a  sparingly  soluble 
double  salt.  In  the  hope  of  separating  this  metal,  the  author  has 
examined  the  sparingly  soluble  residue  remaining  after  clearing  a 
solution  of  platinum  ore  in  aqua  regia  from  osmiridium  by  decanta- 
tion,  removing  the  platinum  by  adding  ammonium  chloride,  adding 
an  excess  of  common  salt,  evaporating  to  dryness,  and  extracting  the 
residue  with  a  minimum  of  water.  It  was  found,  however,  to  consist 
only  of  quartz,  zircon,  iridium,  rhodium,  and  osmium. 

From  a  large  quantity  of  rose-coloured  crystals  of  sodium  chloride 
recovered  during  the  manufacture  of  platinum,  a  very  small  amount 
of  a  metallic  substance  was  isolated,  which,  judging  from  an  analysis 
of  the  double  chloride,  appeared  to  have  an  atomic  weight  of  about 
151 '5,  corresponding  with  the  value  154  attributed  by  Kern  to 
davyum.  Its  solution  also  in  aqua  regia  gave  a  red  coloration  with 
potassium  thiocyanate,  a  reaction  characteristic  of  davyum.  Since, 
however,  it  was  found  to  consist  merely  of  rhodium  and  iridium  with 
a  trace  of  iron,  the  existence  of  davyum  is  considered  as  very  doubtful. 

W.  A.  D. 


Mineralogical  Chemistry. 


Origin  of  the  Freiberg  Mineral  Veins.  By  Alfred  W. 
STBLZiiEn  (Zeit.  pQ-akt.  GeoL,  1896,  377 — 412). — Sandberger  has  found 
the  mica  from  the  gneisses  carrying  the  Freiberg  lead  veins  to  contain 
small  quantities  of  heavy  metals,  and  on  this  he  founded  his  theory 
of    lateral   secretion   to   explain   the  origin  of    mineral  veins.     The 


108  ABSTRACTS   OF  CHEMICAL   PAPERS. 

present  author  gives  the  results  of  numerous  analyses  made  on  large 
quantities  of  fresh  mica  from  the  Freiberg  gneiss  and  from  the 
gneisses  and  granites  of  the  Black  Forest,  but  these  do  not  confirm 
Sandberger's  results.  None  of  these  micas  show  the  presence  of 
heavy  metals  (lead,  silver,  &c.)  other  than  small  quantities  of  cobalt, 
nickel,  copper,  and  zinc,  and  since  sulphur  was  also  found  these 
probably  exist  as  sulphides  mechanically  enclosed  in  the  mica,  rather  than 
as  silicates  entering  into  the  constitution  of  the  mica,  as  was  supposed  to 
be  the  case  by  Sandberger.  Several  other  arguments  are  brought  against 
the  theory  of  lateral  secretion.  The  material  of  the  veins  has  more 
probably  been  brought  up  from  great  depths  by  mineral  waters,  and 
only  a  small  amount  leached  out  of  the  rocks  surrounding  the  veins. 

L.  J.  S. 

Copper,  Bornite,  and  Petalite  from  the  Caucasus.  By  Pavel 
V.  VON  jEB.EMEEFF.(Zeit.  Kvyst.  Min„  1898,  30,  388  ;  from  Verh.  kais. 
russ.  min.  Ges.,  1896,  34,  55). — Distorted  crystals  of  native  copper 
and  cubes  of  erubescite  (  =  bornite)  with  convex  faces  are  described. 
Petalite  from  the  Amanaus  glacier,  Batalpaschinsk  district,  gave,  on 
analysis  by  J.  A.  Antipow, 


Loss  on 

Si02. 

AlA- 

FeO. 

CaO. 

MnO. 

NagO.KaO. 

LigO. 

ignition. 

r7-28 

14-82 

1-08 

0-68 

trace 

2-07 

1'97 

045 

L.  J.  S. 

Diaphorite  from  Washington  and  Mexico.  By  Leonard  J. 
Spencer  {Amer.  J.  Sci.,  1898,  [iv],  6,  316). — Orthorhombic  crystals 
of  the  rare  mineral  diaphorite  are  noted  from  two  new  localities  : 
(1)  Lake  Chelan  district,  Okanogan  Co.,  Washington;  associated  with 
stephanite  and  pyrargyrite ;  {2}  Santa  Maria  de  Catorce,  San  Luis 
Potosi,  Mexico  ;  with  miargyrite. 

The  three  minerals,  andorite  (Abstr.,  1898,  ii,  120),  diaphorite,  and 
freieslebenite,  are  strikingly  similar  in  appearance,  and  between 
them  there  is  the  same  kind  of  morphotropic  relation  as  that  which 
exists  between  the  members  of  the  humite  group  (Abstr.,  1894,  ii,  241). 

a         h         c  Sp.  gr.         Chem.  comp. 

Andorite 09846  : 1  :  06584     5-35     (Pb,Ag2)S,Sb2S3 

Diaphorite  0-9839  : 1  :  0*7345     5*9    5(Pb,Ag2)S,2Sb2S3  ? 

Freieslebenite     ...     0-9786 : 1  : 0-9277     6-3     5(Pb,Ag2)S,2Sb2S3 

i8  =  87°46'. 

Since,  in  diaphorite,  the  vertical  axis  c  and  the  sp.  gr.  fall  between 
those  of  andorite  and  freieslebenite,  it  is  to  be  expected  that  it  should 
also  be  intermediate  in  composition.  Brongniardite,  which  has  such 
an  intermediate  formula,  namely,  2(Pb,Ag2)S,Sb2S3,  agrees  in  sp.  gr. 
and  external  characters  with  diaphorite ;  it  therefore  seems  very 
probable  that  brongniardite  and  diaphorite  are  identical.  (The  so- 
called  cubic  crystals  of  brongniardite  are  identical  with  stanniferous 
argyrodite,  Abstr.,  1898,  ii,  436.)  L.  J.  S. 

Cubanite  from  Butte,  Montana.  By  Horace  V.  Winchell 
{American  Geologist,  1898,  22,  245). — A  brass-yellow,  mineral,  now 
being  mined  as  a  copper  ore  at  Butte,  gave,  on  analysis  by  S.  J.  Gormly, 
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Cu. 

Fe. 

S. 

SiO^. 

Ag. 

An. 

25-04 

34-26 

39-90 

0-77 

0-96  oz. 

trace 

Other  determinations  of  the  copper  gave  25-35,  19-8,  and  23*6  per 
cent.  The  excess  of  copper  over  that  required  by  the  cubanite 
formula,  CuFenS.,  is  probably  due  to  the  presence  of  bornite. 

L.  J.  S. 

Lonchidite  from  Olkusch.  By  J.  A.  Antipow  {Zeit.  Kryst. 
Min.,  1898,  30,  388;  from  Verh.  kais.  russ.  min.  Ges.,  1896,  34, 
24). — A  spheroidal  concretion  of  marcasite  with  fibrous  structure  was 
found  to  contain  As,  5  ;  Te,  0  -3  per  cent.  L.  J.  S. 

Nickeliferous  Magnetites.  By  Willet  G.  Miller  {Rept.  Brit. 
Assoc,  1898  [for  1897],  67,  660— 661).— Samples  of  ore  from  the 
larger  deposits  of  titaniferous  magnetite  in  eastern  Ontario  have 
been  found  to  contain  nickel  (and  cobalt)  to  the  extent  of  0*8  per 
cent.  No  nickel  has  been  found  in  the  non-titaniferous  magnetites  of 
the  district.  The  former  are  considered  to  be  of  igneous  origin,  and 
the  latter  of  aqueous  or  mechanical  origin.  The  high  quality  of  iron 
extracted  from  the  titaniferous  ores  may  be  due  to  the  presence  of 
nickel.  L.  J.  S. 

Interaction  of  Calcium  Hydrogen  Carbonate  and  Alkali 
Sulphate  :  Formation  of  Alkali  Carbonates  in  Nature.  By 
Heinrich  Vater  {Zeit.  Kryst.  Min.,  1898,  30,  373— 386).— Hilgard 
and  Tanatar  have  determined  the  amount  of  alkali  carbonate  which, 
with  gypsum,  is  formed  when  carbonic  anhydride  is  passed  through  a 
solution  of  alkali  sulphate  in  contact  with  an  excess  of  calcium 
carbonate,  and  they  have  explained  the  natural  formation  of  alkali 
carbonates  by  this  reaction  (Abstr.,  1893,  ii,  165;  1896,  ii,  419; 
1897,  ii,  58).  The  present  author  adversely  criticises  these  results, 
and  considers  that  alkali  carbonates  in  the  solid  form  cannot  be 
obtained  in  this  manner.  The  alkaline  reaction  of  the  solution  he 
attributes  to  calcium  carbonate.  From  solutions  not  in  contact  with 
solid  calcium  carbonate,  there  is  a  separation  of  calcium  carbonate  or 
of  the  double  salt,  KgSO^jCaSO^jHoO,  but  not  of  gypsum  or  alkali 
carbonate.  L.  J.  S. 

Alkaline  Reaction  of  some  Natural  Silicates.  By  Frank 
W.  Clarke  {J.  Amer.  Chem.  Soc,  1898,  20,  739— 742).— The  author 
describes  experiments  on  the  decomposing  action  of  pure  water  on 
various  natural  silicates.  For  this  purpose,  the  finely-powdered 
mineral  was  shaken  with  water  to  which  a  minute  quantity  of 
phenolphthalein  had  been  added,  the  alkalinity  of  the  water,  as 
measured  by  the  depth  of  colour  imparted  to  it  in  the  presence  of  the 
phenolphthalein,  being  taken  as  a  measure  of  the  susceptibility  to 
decomposition  by  water  of  the  mineral  in  question. 

Amongst  the  micas,  muscovite  and  lepidolite  are  only  very 
slightly  affected  by  water,  whereas  phlogopite,  a  magnesium  mica,  is 
readily  attacked ;  similarly,  orthoclase  is  but  slightly  acted  on, 
oligoclase  more  readily,  albite  still  more  readily.  These  observations 
are  in  accord  with  the  observed  susceptibility  to  weathering  of  the 
minerals  in  question. 
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Leucite,  nephelite,  spodumene,  scapolite,  laumontite,  stilbite, 
chabazite,  and*  thomsonite  gave  very  little  coloration  ;  heulandite  and 
analcite  stronger  colorations ;  cancrinite,  sodalite,  natrolite,  pectolite, 
apophyllite,  segirite  still  stronger  colorations.  G.  W.  F.  H. 

[Baddeckite,  Tennantite,  &c.,  from  Canada.]  By  G.  Christian 
Hoffmann  {Ann.  Rept.  [1896],  Geol.  Survey  Canada,  1898,  9,  R, 
1 — 53). — The  name  baddeckite  is  given  to  a  micaceous  mineral 
occurring  as  minute  scales  and  scaly  aggregations  in  clay  at  Baddeck, 
Victoria  Co.,  Nova  Scotia.  It  is  copper-red  and  gives  a  tile-red 
streak  ;  before  the  blowpipe,  it  fuses  to  a  black,  magnetic  glass,  and 
it  is  decomposed  by  strong  hydrochloric  acid,  with  separation  of 
gelatinous  silica.     Analysis  by  R.  A.  A.  Johnston  gave, 

SiOa.       AI2O3.       FegO.,.      CaO.      MgO.     KgO.     Na^O.     HgO.       Total.     Sp.gr. 
48-96     13-85     25-82      M7     2-65     3-47     0-22     3-78     99-92     3-252 

Formula,  2H20,(Ca,Mg,K2,Na2)0,3(Al,Fe)203,8Si02.  The  mineral  is, 
therefore,  considered  to  be  a  variety  of  muscovite  (hydromuscovite) 
with  alumina  largely  replaced  by  ferric  oxide.  (Also  in  Amer.  J.  ScL^ 
1898,  6,  274). 

Tennantite  occurs  near  the  Bonaparte  River,  Lillooet  district, 
British  Columbia  ;  it  is  usually  massive,  but  rarely  in  tetrahedra. 
Colour,  dark  greyish-black  ;  thin  splinters  are  translucent  and  deep 
ruby-red  by  transmitted  light ;  streak,  cherry-red.  It  contains 
41*61  Cu  and  0-2385  Ag  per  cent. ;  besides  much  arsenic  and  sulphur, 
there  are  also  small  quantities  of  Sb,  Pb,  Zn,  and  Fe.  Chalcanthite, 
in  fine  specimens,  results  from  the  alteration  of  this  tennantite. 

A  straw-yellow,  crystalline  incrustation  on  limestone  in  the 
Alberta  district,  North-west  Territory,  is  readily  soluble  in  water, 
and  gave  on  analysis  by  Johnston, 


SOg. 

Fe^Oa. 

FeO. 

AI2O3. 

MgO. 

H2O. 

Insol. 

Total. 

36-43 

13-15 

0-93 

5-57 

5-92 

36-98 

0-48 

99-46 

This  corresponds  with  a  mixture  of  epsomite  and  a  hydrated  basic 
ferric  sulphate,  possibly  fibroferrite. 

Xenotime,  in  masses  weighing  up  to  312  grams,  occurs  in  a  granite 
vein  at  Calvin,  Ontario  ;  sp.  gr.  =  4*395. 

The  report  also  includes  various  other  mineralogical  notes  (with 
partial  analyses  and  sp.  gr.  determinations),  also  analyses  of  coals, 
rocks,  waters,  nickel  and  cobalt  ores,  and  the  results  of  numerous 
gold  and  silver  assays.  L.  J.  S. 

Kaolinite  Deposits  of  South  Russia.  By  Petr  A.  Zemjat- 
SCHENSKY  (Zeits.  Kryst.  Min.,  1898, 30, 389 ;  from  Trav.  Soc.  Naturalistes, 
St.  Petersbourg,  1896, 1 — 322). — Kaolinite  from  various  Russian  locali- 
ties is  described  from  geological  and  chemical  points  of  view.  The  follow- 
ing formulse  are  given.  2Al203,5Si02  (  =  Al203,3Si02-l- Al203,2Si02) ; 
Al203,2Si02;  Al203,3Si02;  2Al203,7Si02  (  =  Al203,2Si02  + Al203,5SiO,); 
Al203,5Si02 ;  3Ai2O3,20SiO2  ;  8Al203,15Si02.  Water  begins  to  be 
given  off  at  300°;  between  300—400°,  a  small  portion  is  expelled,  and 
complete  dehydration  is  effected  at  700 — 770°.  Kaolinite  has  an  acid 
character,  in  that  the  hydrogen,  or  a  part  of  it,  is  easily  replaced  by  a 
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metal.  With  haloid  compounds  of  the  alkalis,  it  gives  a  product  allied 
to  muscovite,  and  with  sulphur  compounds  it  gives  hydrogen  sulphide. 
With  ferrous  sulphate  at  a  high  temperature  and  pressure,  sillimanite, 
or  a  product  resembling  chlorite,  is  formed.  L.  J.  S. 

Norites  [Hypersthene,  Diallage,  Enstatite,  and  Anortho- 
clase]  from  the  Transvaal.  By  J.  A.  Leo  Henderson  {Inaug.-diss- 
Leipzig  (^London),  1898,  pp.  1 — 56). — The  following  analyses 
by  Rbhrig  are  given  of  minerals  separated  by  heavy  liquids  from 
some  of  the  South  African  rocks  described  in  this  thesis.  Diallage- 
norite  (sp.  gr.  =  3'01)  from  the  Zwaartkoppies  range  is  composed  of 
basic  plagioclase  (sp.  gr.  =  2-7),  hypersthene,  diallage,  and  a  colourless 
to  pale-green  pyroxene  resembling  salite.  The  hypersthene  (anal.  I) 
is  strongly  pleochroic,  and  the  diallage  (II),  with  extinction  angle  46°, 
contains  numerous  acicular  enclosures,  possibly  of  rutile  ;  the  hypers- 
thene and  diallage  form  very  intimate  regular  intergrowths,  and  it 
was  not  possible  to  obtain  absolutely  pure  material  for  analysis.  The 
analyses  give  the  formula  R"0,Si02,  with  some  MgO,(Fe,Al)203,4Si02. 
Hypersthene,  in  a  similar  rock  (sp.  gr.  =  2'87)  from  the  same  locality, 
gave  III.  Hypersthene-norite  (sp.  gr.  =  2-93),  from  the  Hex  Eiver 
near  Rustenburg,  consists  of  plagioclase  (sp.  gr.  =  2"71)  and  pleochroic 
hypersthene  (IV) ;  the  latter  encloses  numerous  small,  colourless 
plates,  probably  of  plagioclase,  arranged  parallel  to  the  pinacoid  faces. 
A  finely  crystalline  quartz-norite  (sp.  gr.  =  2*97),  from  the  Marico 
district,  is  composed  of  felspar,  hypersthene,  diallage,  quartz,  and 
biotite  ;  the  hypersthene  (V,  also  alkalis  2-17  ;  MnO,  0*67  per  cent.,  and 
CrgOg,  trace)  is  only  very  slightly  pleochroic,  and  the  material  analysed 
enclosed  plates  of  biotite  arranged  parallel  to  the  pinacoid  faces.  The 
quartz  in  this  rock  forms  micropegmatitic  intergrowths  with  the  fel- 
spar. These  norites,  which  have  been  previously  described  as  gabbros, 
contain  no  olivine.  An  enstatite-pyroxenite,  from  the  Marico  district, 
composed  entirely  of  granules  of  green  enstatite,  gave  anal.  VI.  The 
enstatite,  however,  encloses  numerous  minute  plates  of  anorthite,  as 
shown  by  the  analysis,  to  the  extent  of  45  per  cent. 


SiOj. 

TiOg. 

AI2O3. 

Fe,03. 

FeO. 

MgO. 

CaO. 

H2O. 

Total. 

Sp.  gr. 

I. 

51-64 

0-34 

1-32 

4-41 

18-62 

14-74 

6-46 

1-50 

99-03 

3-50 

II. 

52-54 
54-49 

0-21 

0-24 
trace 

5-12 

12-46 

1202 
19-21 

17-12 
4-40 

I 

99-71 
99-94 

3-36 

III. 

21-84 

3-38 

IV. 

50-28 

0-24 

1-49 

9-79 

7-82 

23-00 

7-33 

0-16 

100-11 

3-36 

V. 

53-35 

0-36 

4-50 

5-12 

13-32 

16-15 

4-42 

0-40 

100-46 

3-366 

VI. 

55-23 

0-44 

2-08 

3-94 

6-25 

29-29 

1-68 

1-12 

100-03 

3-297 

Amphibole-pyroxene-syenite  (hatherlite),  from  Hatherley  near  Pre- 
toria, is  composed  of  anorthoclase,  hornblende,  pyroxene,  and  biotite, 
with  very  little  quartz.  The  large  anorthoclase  crystals  have  an  angle 
of  optical  extinction  on  c(OOl)  of  9 — 12°;  they  consist  of  a  core  of 
white  felspar  (anal.  VII)  surrounded  by  a  zone  of  red  felspar  (VIII). 
Large  porphyritic  crystals  of  dark-red  anorthoclase  in  porphyry  (pilan- 
dite)  from  the  Pilandsberge  gave  IX  ;  the  ground-mass  of  this  rock 
consists  of  red  felspar  and  amphibole,  with  very  little  quartz.  From 
these  analyses,  small  quantities  of  FogOg,  MgO,  and  HgO  have  been 
eliminated.     These  rocks,  to  which  the  new  names  hatherlite  and 

8—2 
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pilandite  are  giveD,  are  considered  to  be  the  plutonic  and  porphyritic 
equivalents  respectively  of  the  volcanic  anorthoclase-bearing  rock 
pantellarite. 


SiOg. 

AI2O3. 

CaO. 

NaaO. 

K2O. 

Total. 

Sp.  gr. 

VII. 

61-81 

24-68 

2-71 

7-53 

3-37 

100-10 

2-65 

VIII. 

64-06 

21-68 

1-87 

7-53 

4-50 

99-64 

2-56 

IX. 

66-31 

20-60 

0-48 

7-54 

4-92 

99-85 
L. 

2-60 
J.  S. 

Origin,  Composition,  and  Alteration  of  Glauconite.  By 
KoNSTANTiN  D.  Glinka  {Zeit.  Kryst.  Min.,  1898,  30,  390—391  ;  St. 
Petersburg,  1896,  pp.  114.  Compare  Abstr.,  1896,  ii,  568;  1897, 
ii,  54). — Ten  analyses  are  given  of  glauconite  isolated  from  E-ussian 
sandstones,  and  one  limestone ;  the  extreme  amounts  of  each  consti- 
tuent are  quoted  below.  The  dark-green  grains  have  sp.  gr.  =  2-7 — 2-8, 
and  the  yellowish  green  2*4 — 2-5. 


H2O 

HsOon 

SiOj. 

Al,03. 

Fe,03. 

FeO. 

CaO. 

MgO. 

K2O. 

NaaO. 

at  100°. 

ignition.  Sp.gr. 

41-02 

5-84 

8  17 

1-32 

— 

0-69 

5-74 

0-30 

2'42 

4-45       2-400 

52-96 
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Glauconite  and  celadonite,  when  heated  with  potassium  carbonate 
solution,  take  up  potassium ;  solutions  of  various  chlorides  have  no 
action.  L.  J.  S. 

Granitic  Rocks  of  the  Riesengebirge.  By  Ludwig  Milch 
(Jarhb.f.  Min.,  1898,  Beil.  Bd.  12,  115— 237).— In  thispetrographical 
paper,  the  following  analyses  of  biotite  are  given  by  W.  Herz. 
I.  Biotite  from  biotite-granite  of  the  Schneekoppe ;  the  rock  itself  gave 
anal.  III.  II.  Biotite  from  a  basic  streak  in  biotite-granite  from 
Arnsdorf ;  the  streak  gave  anal.  IV.,  and  the  biotite-granite  gave  V. 
Twenty-one  other  rock  analyses  are  given. 

SiOg.  AI2O3.  FegOg.  FeO.  CaO.  MgO.  KgO.  NagO.  H2O.  Total. 

I.     40-88  16-40  5-26  7*73        —  1987  7*11  1-80  1-68  99'23 

II      39-66  14-26  4-01  8*10        —  20-48  7-99  2-60  2-04  99-14 

III.  72-81  15-22  1-88  1-40  2-77  1*10  1-54  2-10  1-66  100-48 

IV.  63-06  18-01  2-48  1-91  2-72  4-55  3-88  2-01  2-20  100-22 
V.     74-65  12-64  2-26  0*85  2-12  I'Ol  2-37  3-41  1-14  100-45 

L.  J.  S. 

Dunite  in  Massachusetts.  By  G.  C.  Martin  (Amer.  J.  Sci., 
1898,  [iv],  6,  244 — 248). — A  boss  of  dunite  is  intrusive  into  the 
gneisses  near  Chester,  in  the  Green  Mountain  region  of  western 
Massachusetts.  It  is  in  part  altered  to  serpentine.  The  pale  green 
olivine  isolated  from  the  altered  rock  gave,  on  analysis, 

SiOg.        AI2O3.       FeO.         MgO.         CaO.        HgO.        Total.       Sp.  gr. 
40-07       1-94       4-84       51-41         —         1-03       99-29       3-27 

L.  J.  S. 

Vanadium  and  Molybdenum  in  Rocks  of  the  United  States. 
By  William  F.  Hillebrand  (Amer.  J.  Sci.,  1898,  [iv],  6,  209—216; 
and  Chem.  Nevjs,  1898,  78,  216 — 219). — Vanadium  has  long  been 
known  to  occur  in  small  quantities  in  various  rocks  and  minerals. 
Quantitative  determinations  of    the  vanadium  present  in   64   rocks 
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from  the  United  States  show  that  it  occurs  in  appreciable  amounts 
in  the  more  basic  igneous  and  metamorphic  rocks  (up  to  0*08  per  cent, 
of  VgOg),  but  that  it  is  absent,  or  nearly  so,  in  the  highly  siliceous 
rocks.  The  existence  of  the  vanadium  mica,  roscoelite,  suggests  that 
this  element  is  present  as  Yg^s  i^^^ber  than  as  V2^5'  ^^^  *^^^  ^^ 
occurs  in  the  heavier  aluminous  silicates  biotite,  pyroxene,  and  amphi- 
bole.  Determinations  of  the  amount  of  vanadium  in  these  minerals 
are  given  ;  for  example,  in  biotite  (0*127  per  cent.  V2^3)'  isolated  from 
pyroxenic  gneiss  (0*083,  VgOg)  from  Calaveras  Co.,  California ;  am- 
phibole  (0-037,  Yfi^)  from  Californian  amphibole-gabbro  (0-02,  Vg^a)- 

Molybdenum  was  found  in  only  a  few  of  the  rocks,  and  then  only 
as  traces  in  the  more  acid  ones. 

Full  details  are  given  of  the  methods  and  precautions  used  in  the 
analyses.     The  determinations  were  made  on  5  grams  of  material. 

L.  J.  S. 

Meteoric  Iron  from  Beaconsfleld.  By  Emil  W.  Cohen  (Sitz.- 
ber.  Akad.  Berlin,  1898,  306—307.  Compare  Abstr.,  1898,  ii,  171). 
— In  the  previous  description  of  this  iron,  it  was  stated  that  carbon 
having  the  appearance  of  anthracite  was  present;  this  was  found 
after  dissolving  the  meteoric  iron  in  dilute  hydrochloric  acid,  and 
treating  the  residue  with  cupric  ammonium  chloride  in  order  to  sepa- 
rate the  taenite  and  cohenite  from  the  schreibersite  and  rhabdite.  It 
is  now  found  that  this  anthracitic  carbon  is  not  an  original  consti- 
tuent of  the  iron,  but  is  formed  by  the  action  of  the  cupric  ammonium 
chloride  on  the  cohenite.  Although  cohenite,  FcgC,  contains  only 
about  6  J  per  cent,  of  carbon,  this  carbonaceous  residue  is  compact  and 
shining.  The  crystals  of  cohenite  from  the  Toluca  and  Beaconsfield 
irons  give  homogeneous  solid  pieces,  whilst  the  crystalline  aggregates 
of  cohenite  from  the  Niakornak  iron  give  finely  granular  carbon 
possessing  little  cohesion. 

It  is  suggested  that  some  anthracites,  for  example  that  of  mineral 
veins,  may  have  been  formed  by  the  alteration  of  carbides,  which  are 
now  known  to  be  of  terrestrial  origin  (Abstr.,  1898,  ii,  83,  232). 

L.  J.  S. 

Meteoric  Iron  from  San  Cristobal,  Chili.  By  Emil  W.  Cohen 
{Sitz.-ber.  Akad.  Berlin,  1898,  607 — 608).— Four  fragments  of  this 
iron  were  brought  to  Europe  in  1896  from  the  San  Cristobal  gold- 
mining  district  near  Antofagasta  in  Chili ;  one  of  the  fragments  weighs 
60  grams.  Troilite  nodules  are  surrounded  by  a  zone  of  schreibersite, 
and  this  again  by  a  zone  of  dark  nickel-iron.  The  main  mass  of  the 
iron  shows  an  intricate  structure  on  the  surface ;  this  appears  to  be 
due  to  minute  lamellae,  which  are  much  bent  and  twisted.  Putting 
aside  the  Oktibbeha  Co.  and  Santa  Catharina  irons  as  being  doubtfully 
meteoric,  this  iron  differs  from  all  other  meteorites  in  the  high  per- 
centage of  nickel  and  in  its  peculiar  structure ;  it  is,  therefore,  placed 
in  a  special  class  of  the  ataxites.     Analysis  by  O.  Sjostrom  gave 
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L.  J.  S. 
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Mineral  Water  from  Selters,  Nassau.  By  Heinrich  Fresenius 
{Jahrh.  Nassau  Ver.  Naturk.,  1898,  61,  1 — 23). — Water  from  a  new 
boring  at  Selters,  near  Weilburg,  on  the  Lahn,  is  clear  and  has  a  tem- 
perature of  13° ;  sp.  gr.  =  1-004182  at  20°.  It  contains  in  1000  parts  : 
NagCOg,  0-200786;  Li^COg,  0-010135  ;  (NH4)2C03,  0-003693  ;  K2SO4, 
0-028505;  KCl,  0-015267  ;  NaCl,  1*889081;  NaBr,  0-000854;  NaT, 
0-000017  ;  ISra2HP04,  0-000302  ;  CaCOg,  0-779638  ;  MgCOg,  0-359795  ; 
FeCOg,  0-008784  ;  MnCOg,  0-003115  ;  Si02,  0-020180  =  3-320152  ;  CO2 
in  bicarbonates,  0-627025  ;  free  CO2,  2*58583.  Also  traces  of  barium, 
strontium,  alumina,  and  boric  acid.  It  is  an  acid  water  containing  much 
sodium  chloride  and  carbonates  of  calcium,  <fcc.  L.  J.  S. 


Physiological   Chemistry. 


Relation  of  the  Blood  to  the  Automaticity  and  Sequence 
of  the  Heart-beat.  By  William  H.  Howell  {Amer.  J.  Physiol., 
1898,  2,  47 — 81). — A  strip  of  vena  cava  from  the  terrapin's  heart 
may  be  kept  in  rhythmic  action  for  2  days  or  more,  when  immersed 
in  a  bath  containing  only  sodium  chloride,  potassium  chloride,  and 
calcium  chloride  ;  this  fact  renders  improbable  Kronecker's  theory, 
that  the  cardiac  tissue  beats  only  so  long  as  serum-albumin  is  supplied 
to  it.  The  energy  is  evidently  derived  from  material  within  the  cardiac 
tissue,  and  if  supplied  with  an  adequate  stimulus,  the  beat  will  continue 
until  this  is  consumed.  The  normal  stimulus  is  dependent  on  calcium 
compounds,  but  for  rhythm,  potassium  salts  are  also  necessary.  The 
proportion  of  the  three  salts  necessary  is  that  which  occurs  in  the 
blood,  and  the  sodium  chloride  must  be  isotonic  with  the  blood,  and  is 
essential  only  to  preserve  the  normal  osmotic  relations  between  the 
tissues  and  the  surrounding  liquid. 

Such  a  liquid  will  not  keep  the  ventricle  of  frog  or  terrapin  in 
action,  although  it  will  that  of  the  cardiac  tissue  at  the  venous  end  of 
the  heart.  The  normal  heart's  rhythm  is,  therefore,  started  at  the 
venous  end,  because  that  part  of  the  heart  is  alone  susceptible  to  the 
salts  of  the  blood.  W.  D.  H. 

Relation  of  the  Inorganic  Salts  of  the  Blood  to  the  Auto- 
matic Activity  of  Ventricular  Muscle.  By  Charles  Wilson 
Greene  (Amer.  J.  Physiol.,  1898,  2,  82 — 126). — Normal  serum  will 
not  keep  a  strip  of  the  apex  of  the  terrapin's  heart  in  contraction, 
although  it  remains  alive  for  several  days.  Regular  contractions  may, 
however,  be  produced  by  increasing  the  amount  of  calcium  chloride  in 
the  serum.  The  same  is  true  for  a  solution  of  the  blood  salts  (like 
Ringer's  fluid)  similar  to  those  used  by  Howell  (see  preceding 
abstract).  Sodium  chloride  will  sustain  contractions  only  for  a  short 
time,  and  these  present  the  appearance  of  fatigue  owing  to  the  removal 
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of  the  inorganic  salt  necessary  for  contraction.  Calcium  salts  in 
isotonic  solutions  of  sodium  chloride  stimulate  the  strip  to  increased 
rhythm  and  final  contracture.  Potassium  chloride  in  a  similar  solu- 
tion produces  relaxation. 

Cane-sugar  and  urea  in  isotonic  solutions  do  not  produce  rhythmic 
contractions  in  the  isolated  strip ;  dextrose  increases  muscular  tone 
and  may  produce  an  imperfect  series  of  contractions.  W.  D.  H. 


Functions  of  the  Thyroid  Gland.  By  F.  Blum  (Zeit. 
Chem.,  1898,  26,  160— 174).— The  paper  is  largely  critical.  The 
author  believes  the  thyroid  is  an  excretory  organ  removing  poisonous 
substances  from  the  blood,  and  that  the  iodine  formed  there  originates 
in  that  way.  He  regards  the  iodine  as  in  organic  union  with  proteid 
material,  and  iodothyrin  as  an  artificial  product.  W.  D.  H. 

Active  Physiological  Substance  of  the  Suprarenal  Cap- 
sules. By  Otto  von  Fijrth  (Zeit.  physiol.  Chem.y  1898,  26,  15 — 47). 
— Various  methods  are  described  in  which  an  attempt  was  made  to 
isoJate  the  active  substance  in  extracts  of  the  suprarenal  capsules. 
Although  the  author  still  continues  to  speak  of  the  material  as  catechol - 
like,  he  admits  that  Moore  is  right  when  he  places  the  substances 
amoig  the  derivatives  of  pyridine.  He  suggests  with  reserve  that 
it  is  t  hydrogenised  dihydroxypyridine.  "W.  D.  H. 

-^Dlosomin.  By  Arthur  Bower  Griffiths  {Gompt.  rend.^  1898, 
127,448 — 449). — The  cellules  of  jEolosoma  teneh'arum  contain  a  green 
pignent  which  has  a  respiratory  function.  It  dissolves  in  acids,  form- 
ing a  green  solution  which  is  coloured  purple  by  alkalis,  but 
charged  back  again  to  green  by  excess  of  acid.  It  also  dissolves  in 
turpntine.  The  solutions  of  the  pigment  show  no  definite  absorption 
band. 

^dosmin  exists  in  two  forms,  seolosomin  and  oxyseolosomin ;  the 
empircal  composition  of  the  former  is  C42oHg3oNio3FeS20i52. 

Hunan  Milk.  By  Vanderpoel  Adriance  and  John  S.  Adriance. 
— This  pamphlet  records  analyses  of  200  specimens  of  human  milk 
obtainet  by  the  breast  pump.  These  are  arranged  according  to  the 
time  af^r  parturition.  The  fat  is  variable,  and  shows  no  constant 
change.  The  lactose  on  the  second  day  of  lactation  is  low,  but  then 
rises  raplly ;  this  increase  continues  more  slowly  until  the  end  of 
lactation  the  proteid s  and  salts  pursue  a  reverse  course.  In  the 
later  moths  of  lactation,  the  total  solids  decrease  steadily.  The 
colostrun  period  has  low  carbohydrate  with  a  tendency  to  increase 
rapidly,  tid  high  proteids  and  salts  with  a  tendency  to  decrease 
rapidly. 

In  case  of  abnormal  milk,  excessive  fats  or  proteids,  especially 
during  thfcolostrum  period,  cause  gastro-intestinal  symptoms  in  the 
child.  Th  excess  in  the  milk  may  be  reduced  by  diminishing  the 
proteid  f  oo,  and  increasing  the  exercise  of  the  mother.  Deterioration 
in  the  milHs  marked  by  reduction  in  proteids  and  total  solids,  or  in 
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the  proteids  alone.     Such  deterioration  is  normal  in  the  later  months, 
and  indicates  that  additions  to  the  infant's  diet  are  necessary. 

W.  D.  H. 
Supposed  Existence  of  Iodine  in  Organic  Combination  in 
the  Urine  after  the  Administration  of  Potassium  Iodide.  By 
DioscoRiDE  ViTALi  {L'Orosi,  1898,  21,  145— 153).— The  urine  ex- 
creted by  subjects  to  whom  pure  potassium  iodide  had  been  adminis- 
tered was  treated  with  baryta  water  to  remove  phosphates  and  urates, 
the  chlorides  and  iodides  precipitated  by  silver  nitrate,  the  excess  of 
the  latter  removed  by  means  of  sodium  chloride,  and  the  filtered  liquid 
mixed  with  caustic  potash  and  potassium  nitrate  and  evaporated  to 
dryness.  No  iodine  could  be  detected  in  the  fused  residue  until  after 
reduction  with  sulphurous  acid,  the  whole  of  the  "  organic  iodine  " 
having  been  converted  into  iodate  by  the  large  excess  of  nitrate. 
Chlorides,  under  the  same  conditions,  are  partially  converted  into 
chlorates,  and  this  fact  may  account  for  the  discrepancies  between  the 
statements  made  by  different  observers  as  to  the  existence  of  "orgaaic 
chlorine  "  in  urine.  Experiments  were  made  to  ascertain  whether  the 
**  organic  iodine  "  was  present  as  iodoleic  acid,  by  extracting  the  con- 
centrated and  acidified  urine  with  ether.  By  this  process,  organic 
compounds  containing  iodine  were  certainly  obtained,  but  they  ivere 
formed  during  the  extraction,  since  similar  results  were  obtained  with 
normal  urine  to  which  potassium  iodide  had  been  added.  The  aithor 
concludes  that,  although  organic  iodine  compounds  may,  perhajs,  be 
formed  in  certain  organs  and  tissues  of  the  body,  yet  the  bdine 
contained  therein  passes  into  the  urine  in  the  form  of  alkali  iod'des 
which  may  subsequently,  after  excretion,  undergo  decomposition  rith 
the  formation  of  organic  compounds  of  iodine.  N.  j. 

Organic  Phosphorus  in  Urine.  By  Horst  Oertel  ^eit. 
physiol.  Chem.,  1898,  26,  123—130). — Several  previous  observershave 
realised  that  all  the  phosphorus  in  the  urine  is  not  combin;d  as 
phosphoric  acid,  but  that  there  are  organic  compounds  like  gj^cero- 
phosphates  present. 

The  total  phosphorus  may  be  estimated  as  phosphate  after  fusing 
the  dry  residue  of  the  urine  with  potassium  hydroxide  and  itrate. 
The  organic  phosphorus  may  be  similarly  estimated  after  preciitating 
the  inorganic  phosphates  with  calcium  chloride  and  ammonia. 

If  the  total  phosphates  in  the  day's  urine  amount  to  2  graas,  0*05 
gram  comes  from  the  organic  phosphorus  compounds  ;  thi  varies, 
however,  with  nitrogenous  metabolism ;  muscular  exercise  has  no 
effect  on  it.  WX>.  H. 

Uric  Acid  and  the  Acidity  of  Urine.  By  W.  f.  Smith 
Jerome  {J.  Physiol,  1898,  23,  315— 324).— The  urine  i]  healthy 
persons  may  be  made  to  deposit  uric  acid  by  the  ingeslon  of  a 
sufficient  quantity  of  food  rich  in  nuclein.  Some  urines  after  an 
ordinary  diet  have  an  abnormal  tendency  to  the  precipitat)n  of  uric 
acid ;  this  tendency  is  not  always  due  either  to  a  high  degree  of 
acidity,  or  to  a  high  percentage  of  uric  acid  in  the  urine,  o]  to  the  co- 
existence of  these  two  conditions,  however  much  suchconditions 
may  favour  the  precipitation.  M  D.  H. 
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Uric  Acid  and  Diet.  By  F.  Gowland  Hopkins  and  W.  B. 
Hope  {J.  Physiol.,  1898,  23,  271 — 295).— Experiments  on  seven 
persons  confirm  Mares'  statement  that,  during  the  period  of  increased 
nitrogen  excretion  that  follows  a  meal,  the  rise  in  uric  acid  has  a 
shorter  duration  than  that  of  urea,  and  occurs  in  the  earlier  hours  of 
this  period.  This  is  difficult  to  reconcile  with  the  view  that  the  acid 
originates  from  the  nuclein  of  the  diet,  on  which  the  earlier  stages  of 
digestion  have  only  a  minimal  effect. 

The  chief  evidence  in  favour  of  the  view  that  nucleins  play  a  rdle  as 
precursors  of  uric  acid  is  based  upon  the  results  of  thymus  feeding. 
The  present  experiments  show  that  extracts  may  be  prepared  from 
this  gland  which  contain  only  traces  of  nuclein  and  nucleic  acid,  but 
when  injected  they  produce  a  large  excretion  of  uric  acid.  It  there- 
fore appears  that  some  more  soluble  constituent  of  the  diet  acts  either 
as  a  direct  precursor  or  as  a  factor  in  a  synthetic  process. 

W.  D.  H. 

DichlorothyTQolglycuronio  Acid.  By  K.  Katsuyama  and  S. 
Hata  {Ber.,  1898,  31,  2583— 2585).— Rabbits  were  fed  with  thymol 
and  their  urine  treated  with  hydrochloric  acid  and  sodium  hypochlorite 
(Blum,  Zeit.  physiol.  Chem.,  1895,  16,  514).  In  this  way,  a  product 
was  eventually  obtained  which  was  identical  with  Blum's  dichlorothy- 
molglycuronic  acid,  except  that  it  melted  at  118°  instead  of  125 — 126°. 
Its  barium  salt^  (CjgH2^Cl208)2Ba,  was  prepared  and  analysed  ;  when 
boiled  with  dilute  sulphuric  acid,  the  acid  gave  glycuronic  acid  and  a 
substance  containing  chlorine. 

Babbits,  then,  like  men  and  unlike  dogs,  excrete  thymolglycuronic 
acid ;  they  are  able  to  bring  about  a  combination  of  thymol  with  the 
glycuronic  acid  of  their  bodies.  C.  F.  B. 

Excretion  of  Kynurenic  Acid.  By  Lafayette  B.  Mendel  and 
Holmes  C.  Jackson  {Amer.  J.  Physiol.,  1898,  2,  1 — 28). — The  experi- 
ments made  on  dogs,  which  are  recorded,  gave  the  following  results. 
Kynurenic  acid  is  a  direct  product  of  proteid  katabolism,  and  as 
Baumann  indicated,  it  does  not  originate  as  the  result  of  putrefaction 
in  the  intestines.  Its  amount  in  the  urine  rises  with  proteid  katabolism, 
whether  this  is  produced  by  starvation,  excess  of  proteid  food,  or  the 
drugs  borax  and  phloridzin ;  gelatin  and  carbohydrates  do  not  act 
in  this  way.  In  conditions  of  nitrogenous  equilibrium,  or  under 
the  influence  of  proteid-sparing  foods,  the  excretion  of  the  acid  is 
diminished  or  absent. 

Uric  acid  and  kynurenic  acid  may  occur  together  in  dog's  urine,  as 
Solomin  found.  Kynurenic  acid  was  not  found  in  the  urine  of  cats 
and  rabbits. 

The  observations  suggest  the  presence  of  a  quinoline-like  radicle  in 
the  proteid  molecule  ;  the  existence  of  a  large  carbohydrate  group 
is  also  confirmed.  W.  D.  H. 

Modification  of  Rigor  Mortis  by  Fatigue.  By  Caroline  W  . 
Latimer  {Amer.  J.  Physiol.,  1898,  2,  29 — 46). — After  prolonged 
fatigue  from  electrical  stimulation,  the  muscles  of  cold-blooded  animals 
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enter  into  rigor  much  earlier,  and  shorten  much  less  than  when  not 
fatigued. 

This  is  not  due  to  increase  of  lactic  acid,  of  carbonic  anhydride,  or 
other  fatigue  products,  or  to  the  abstraction  of  calcium  salts,  but  to 
the  exhaustion  of  the  glycogen  normally  present  in  muscle,  for  the 
circulation  through  the  exhausted  muscle  of  a  liquid  containing 
dextrose  in  the  proportion  normally  present  in  the  blood  effects  a  more 
or  less  complete  restoration  of  the  normal  rigor.  W.  H.  D. 
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Action  of  Oxygen  on  Beer  Yeast.  By  Jean  Effront  {Compt. 
rend.y  1898,  127,  326 — 327). — When  pressed  beer  yeast  is  exposed  to 
the  air,  it  absorbs  oxygen  with  considerable  development  of  heat,  and 
with  2  kilos,  of  yeast  in  layers  37  cm.  high,  the  temperature  rises  from 
20°  to  56°.  This  fact  may  be  utilised  for  the  detection  of  oxygen  in 
a  mixture  of  gases ;  the  gas  to  be  examined  is  passed  very  slowly 
through  a  mixture  of  yeast  and  pumice  in  which  a  thermometer  is 
embedded,  and  the  presence  of  oxygen  is  indicated  by  a  rise  of 
temperature. 

The  phenomenon  is  due  to  the  presence  in  the  cellules  of  an  oxidising 
enzyme,  which  will  be  described  subsequently.  C.  H.  B. 

Poisonous  Effects  of  Cupric  Salts  on  Higher  Plants.  By 
Henri  Coupin  {Compt.  rend.,  1898,  127,  400 — 401). — Experiments  on 
young  wheat  plants  lead  to  the  following  toxic  equivalents,  which 
represent  the  minimum  quantity  of  the  salt  that  must  be  dissolved  in 
100  parts  of  water  in  order  to  kill  the  plants  :  cupric  bromide,  0' 004875 ; 
chloride,  0-005000;  sulphate,  0*005555;  acetate,  0-005714;  nitrate, 
0-006102.  It  seems  clear  that  the  toxic  effect  is  due  to  the  copper  ion, 
and  that  the  electronegative  radicle  is  practically  without  influence. 

It  follows  from  these  results  that  the  use  of  solutions  of  cupric  salts 
as  germicides  is  attended  with  considerable  risk.  C.  H.  B. 

Composition  and  Feeding  Value  of  Millet.  By  Balland 
{Compt,  rend.,  1898,  127,  239— 240).— The  term  millet  is  applied 
commercially  to  grains  derived  from  several  different  plants.  Common 
or  paniculated  millet  forms  brilliant,  ovoid,  white,  yellow,  red,  or  black 
grains,  which  weigh  from  4-60  to  5 '90  grams  per  1000.  It  has  been 
grown  from  pre-historic  times  in  middle  Europe,  Egypt,  and  Asia. 
Awmed  millet,  or  panic  millet,  which  is  sometimes  erroneously 
die&cvihQdiS^^Panicumitalicum,iovms  small,  round,  straw-coloured  grains, 
1000  of  which  weigh  about  2-65  grams.  Like  common  millet,  it  has 
been  grown  in  temperate  climates  and  used  as  human  food  since  pre- 
historic times.  Long  millet  forms  elongated,  greyish-yellow  grains, 
with  a  smooth,  highly  lustrous  envelope ;  they  are  much  larger  than 
the  grains  of  common  millet,  and  1000  weigh  7*0  to  8-2  grams, 
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Like  maize,  millet  is  rich  in  fat  and  nitrogen,  and  is  physiologically 
a  more  complete  food  than  wheat ;  whilst  millet  contains  less  cellulose 
than  African  millets,  and  the  latter  contain  more  nitrogen.  A  number 
of  millets  from  Africa,  France,  Italy,  and  Turkey  were  found  to  show 
the  following  extremes  of  composition.  Water,  lO'lO  to  13'00; 
nitrogenous  compounds,  8-98  to  15*04;  fats,  2*20  to  7'30 ;  sugar  and 
starches,  57-06  to  66-33  ;  cellulose,  3*00  to  10*23  ;  ash,  1-40  to  6*00  per 
cent. ;  acidity,  0-055  to  0*098  per  cent.  C.  H.  B. 

Phosphoric  Acid  dissolved  by  the  Water  in  Soils.  J)y 
Th.  Schloesing,  Jun.  {Compt.  rend.,  1898,  127,  236—239  and 
327 — 329). — The  quantity  of  phosphoric  acid  dissolved  in  the  water 
impregnating  soils  is  usually  about  1  milligram  per  litre,  but  some- 
times is  as  much  as  2  or  3  milligrams.  Estimation  of  the  phosphoric 
acid  in  the  water  displaced  from  various  soils  by  the  method  of 
Schloesing,  sen.,  shows  that  the  proportion  of  phosphoric  acid  in 
solution  depends  on  the  nature  of  the  soil,  but  is  independent  of  the 
proportion  of  water  in  the  soil.  The  quantity  of  phosphoric  acid  that 
remains  in  solution  is  the  result  of  equilibrium  between  complex 
reactions,  some  of  which  tend  to  withdraw  the  acid  from  the  solution, 
and,  in  most  cases,  the  quantity  dissolved  is  very  small  compared  with 
the  total  quantity  in  the  soil.  It  follows  that;  as  fast  as  the  dissolved 
acid  is  removed  by  vegetation,  a  corresponding  quantity  passes  into 
solution  from  the  soil,  and  hence,  although  the  quantity  dissolved  at 
any  particular  instant  is  small,  the  total  quantity  brought  to  the 
roots  of  a  plant  during  its  life-time  may  be  considerable. 

The  method  of  displacement  involves  the  use  of  large  quantities  of 
soil  and  has  other  inconveniences,  and  in  most  cases  the  quantity  of 
dissolved  phosphoric  acid  can  be  estimated  more  quickly  and  easily. 
Agitation  with  water  for  10  hours  is  quite  sufficient  to  ensure  the 
dissolution  of  the  maximum  proportion  of  phosphoric  acid,  and  it  is 
not  advisable  to  agitate  for  a  longer  time,  because  secondary  reactions 
may  cause  the  reprecipitation  of  part  of  the  acid.  Further,  although 
the  proportion  of  acid  dissolved  increases  with  the  ratio  of  soil  to 
water,  the  increase  is  practically  negligible  if  the  proportion  of  dry  soil 
is  not  less  than  300  grams  to  1300  c.c.  of  water.  It  is  advisable, 
therefore,  to  take  soil  and  water  in  these  proportions.  Carbonic 
anhydride  has  no  influence  ori  the  result,  provided  that  it  is  not  in 
excess  with  respect  to  the  calcium  carbonate  present.  C.  H.  B. 

Constitution  of  Natural  Humoid  Substances.  By  Gustave 
Andr6  (Gompt.  rend.,  1898,  127,  414—417). — The  author  has  sub- 
jected various  soils  to  the  action  of  dilute  acids  and  alkalis,  with  a 
view  to  throw  light  on  the  constitution  of  the  nitrogenous  organic 
matter  that  they  contain.  The  soils  were  a  cultivated  soil,  moorland 
soil,  leaf -mould,  and  peat,  and  they  were  heated  at  100°  for  15  hours 
with  potassium  hydroxide  or  hydrochloric  acid  in  quantity  equal  to 
twenty  times  the  weight  of  the  total  nitrogen  present,  the  acid  or 
alkali  being  diluted  with  thirty  times  its  weight  of  water.  The 
nitrogenous  matter  insoluble  in  the  alkali  was  afterwards  treated 
with  the  acid,  and  vice  versd.  In  the  case  of  the  alkali,  the 
author  estimated  the  nitrogen  in  four  distinct  forms,  (1)  ev^olved  as 
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ammonia,  (2)  insoluble  in  alkali,  (3)  soluble  in  alkali  and  not  pre- 
cipitated by  acids,  (4)  soluble  in  alkali  and  reprecipitated  by  acids. 
After  treatment  with  the  acid,  he  estimated  the  nitrogen  (1)  insoluble 
in  acid,  (2)  existing  as  ammonia,  (3)  existing  as  amides.  The  results 
are  given  in  tabular  form. 

The  peat  and  the  cultivated  soil,  when  treated  with  alkali,  yield  a 
larger  proportion  of  their  nitrogen  in  the  form  of  ammonia  than  the 
moorland  soil  or  vegetable  mould.  The  percentage  of  total  nitrogen 
rendered  soluble  by  the  alkali  is  :  peat,  79*19  ;  cultivated  soil,  76*92  ; 
moorland  soil,  74*84: ;  leaf-mould,  72*95,  but  the  soluble  nitrogen  not 
precipitated  by  acid  is  higher  in  the  cultivated  soil  and  leaf-mould 
than  in  the  other  two.  On  the  other  hand,  the  percentage  of  total 
nitrogen  rendered  soluble  by  hydrochloric  acid  is  :  cultivated  soil, 
61*52;  moorland  soil,  61*70  ;  peat,53*91;  leaf -mould,  39*34  ;  and  the 
proportion  of  ammoniacal  nitrogen  obtained  is  lower  than  when  treated 
with  alkali. 

The  different  order  in  which  the  soils  arrange  themselves  when 
treated  by  different  reagents  indicates  that  their  nitrogenous  matters 
differ  in  constitution.  C.  H.  B. 

Action  of  Calcium  Oxide  and  Carbonate  on  certain 
Humoid  Substances.  By  Gustave  Andrii:  {Gompt.  rend.^  1898, 
127,  446 — 448). — The  four  soils  used  in  experiments  with  dilute  acid 
and  alkali  (preceding  abstract)  were  heated  at  100°  for  15  hours  with 
calcium  oxide,  calcium  carbonate,  or  water  only,  and  the  nitrogen 
volatilised  and  the  nitrogen  rendered  soluble  were  determined.  The 
soils  were  also  allowed  to  remain  in  contact  with  calcium  oxide  at 
the  ordinary  temperature  for  82  days,  with  occasional  agitation.  The 
results  are  stated  in  the  form  of  a  table. 

The  quantity  of  ammonia  liberated  by  the  action  of  calcium  oxide 
at  100°  is  considerable,  but  is  lower  than  that  liberated  by  potassium 
hydroxide.  Calcium  carbonate,  and  even  water  alone,  cause  the 
liberation  of  ammonia  from  all  the  soils,  and  in  the  case  of  the 
cultivated  soil  and  peat  the  quantity  is  not  negligible.  The  culti- 
vated soil  is  more  completely  attacked  than  the  other  three  by  calcium 
oxide  at  100°,  and  this  is  true  also  of  calcium  carbonate  at  100°. 

The  quantity  of  nitrogen  converted  into  ammoniacal  nitrogen  by 
the  action  of  calcium  oxide  at  the  ordinary  temperature  amounts  to 
from  5  to  6  per  cent,  of  the  total  nitrogen  in  all  four  cases,  and  this 
indicates  that  the  nitrogen  of  the  amides  in  the  soil  is  partially  con- 
verted into  ammoniacal  nitrogen  under  the  conditions  specified,  what- 
ever may  be  the  nature  of  the  original  nitrogenous  matter. 

C.  H.  B. 

Nitrogenous  Substances  accompanying  Humic  Acid  in  the 
Soil.  By  Fausto  Sestini  {VOrosi,  1898,  21,  1 — 6). — The  humic 
acid  extracted  from  soil  always  contains  notable  quantities  of  nitro- 
genous substances,  other  than  ammonia,  which  are  more  or  less  com- 
pletely removed  when  the  crude  substance  is  purified  by  repeated  dis- 
solution in  alkalis  and  reprecipitation  with  hydrochloric  acid.  These 
impurities  are  readily  decomposed  by  concentrated  alkalis,  but  on 
boiling  crude  humic  acid  with  2  per  cent,  sodium  hydroxide  solution 
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for  13 J  hours  little  more  than  half  the  nitrogen  is  expelled  as 
ammonia.  Dilute  hydrochloric  acid  effects  no  sensible  decomposition, 
and  only  a  relatively  small  amount  of  ammonia  is  formed  by  boiling 
with  10  per  cent,  hydrochloric  acid  for  24  hours.  It  is  concluded 
from  these  results  that  the  nitrogen  accompanying  humic  acid  does  not 
exist,  to  any  large  extent,  in  the  form  of  amides.  Experiments  on  the 
action  of  nitrous  acid  indicate  the  presence  of  appreciable  amounts  of 
amido-acids,  but  this  question  is  reserved  for  further  study.  Previous 
observations  by  the  author  on  the  production  of  f  urf  uraldehyde  by  the 
action  of  hydrochloric  acid  on  humic  acid  have  led  him  to  suppose  that 
the  nitrogenous  substances  accompanying  the  latter  might  contain  a 
pentosan  residue.  It  is  now  found  that  furf uraldehyde  is  yielded,  not 
only  by  crude  humic  acid,  but  also  by  the  purified  product,  and, 
although  to  a  less  extent,  by  the  humous  substances  formed  by  the 
action  of  mineral  acids  on  pure  sugar.  N.  L. 
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Extraction  of  Liquids.  By  Otto  Foerster  {Ohem.  Zeit.,  1898, 
22,  421 — 422). — The  apparatus  is  intended  for  the  extraction  of 
unsaponifiable  matter  from  soapy  liquids. 

The  soap  solution,  which  should  be 
nearly  free  from  alcohol  and  measure 
about  600  c.c,  is  introduced  into  the 
detached  cylinder  A,  300  c.c.  of  ether 
is  added,  the  stoppers  are  put  in,  and 
the  whole  is  thoroughly  shaken.  When 
the  two  layers  have  separated,  the  stoppers 
are  removed  and  well  rinsed  with  ether  ; 
the  top  part  of  the  cylinder  is  also 
rinsed.  The  other  parts  of  the  apparatus 
are  then  connected.  ^  is  a  distilling 
flask  of  200 — 300  c.c.  capacity,  partially 
filled  with  ether,  and  furnished  with  a 
cork  having  two  perforations,  the  flask 
being  heated  by  hot  water.  The  ether 
vapour  passes  through  the  tube  a  into  h, 
and  when  condensed  in  G  runs  through 
h  to  nearly  the  bottom  of  A,  and  then 
ascending,  gradually  increases  the  volume 
of  ether  until  it  overflows  into  the  flask 
B  by  means  of  the  syphon  tube  c. 

The  extraction  is  complete  within  4 
hours.  As  soap  is  not  quite  insoluble 
in  ether,  this  must  be  afterwards  shaken 
four  times   in   succession   with   a   little 
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water  to  remove  the  soap.  In  order  to  ascertain  the  accuracy  of  the 
process,  1  gram  of  cholesterol  was  added  to  a  solution  of  soap 
previously  extracted  with  ether  and  0*9997  gram  was  recovered. 

L.    DE    K. 

A  New  Form  of  Crucible.  The  Tube  Crucible.  By  Ernst 
MuRMANN  (Monatsh.y  1898,  19,  403). — The  bottom  (b)  of  this  crucible 
is  perforated  and  furnished  with  a  straight  (c)  or 
bent  (c,)  tube,  which  serves  the  twofold  purpose 
of  conducting  away  a  liquid  from  a  precipitate 
or  allowing  the  passage  of  a  gas  over  the  preci- 
pitate while  the  crucible  is  heated.  The  retention 
of  the  precipitate  is  provided  for  by  placing  a 
layer  of  asbestos  between  the  bottom  of  the 
crucible  and  a  sieve-plate  which  is  of  somewhat 
smaller  size. 

The  crucible  may  be  used  in  the  estimation 
of  many  metals,  and  is  of  especial  advantage  in 
the  case  of  the  estimation  of  zinc  or  manganese  as  sulphide  (see 
this  vol.,  ii,  126).  A.  L. 

Quantitative  Separation  of  Halogens.  By  Ealph  S.  Swinton 
(Pharm.  J.,  1898,  69,  562 — 564), — The  amount  of  iodine  in  any 
mixture  of  soluble  haloid  salts  is  determined  by  successively  adding 
to  an  aqueous  solution,  containing  a  known  quantity  of  the  mixture, 
strong  sulphuric  acid,  phenol,  and  bromine  water.  The  mixture  is 
thoroughly  agitated  and  then  extracted  with  chloroform,  which 
removes  the  liberated  iodine.  This  treatment  is  repeated  in  order  to 
decompose  all  the  iodide  present ;  in  each  case,  the  excess  of  bromine 
combines  with  the  phenol  to  form  tribromophenol.  The  chloroform 
extract  is  mixed  with  water,  and  titrated  with  sodium  thiosulphate  in 
the  usual  manner. 

In  the  absence  of  iodides,  the  amount  of  bromine  present  in  a 
mixture  is  obtained  by  agitating  its  solution  in  cold  sulphuric  acid 
with  potassium  permanganate  and  chloroform.  The  solution  of 
bromine  in  chloroform  is  added  to  alcoholic  potassium  iodide ;  the 
amount  of  iodine  set  free  and  estimated  by  thiosulphate  is  a  measure 
of  the  bromine  originally  present  in  the  solution. 

Three  determinations  are  required  in  order  to  ascertain  the  amount 
of  chlorine,  bromine,  and  iodine  in  a  mixture  of  the  haloid  salts. 
The  iodine  is  determined  in  one  portion  by  the  method  described 
above.  From  another  portion,  the  iodine  is  liberated  by  means  of  the 
calculated  amount  of  N/2  potassium  permanganate  and  extracted  by 
chloroform  ;  the  bromine  is  then  liberated  by  the  addition  of  excess  of 
permanganate,  and  its  solution  in  chloroform  mixed  with  alcoholic 
potassium  iodide,  to  which  the  chloroform  extract  of  iodine  is  sub- 
sequently added,  and  the  whole  diluted  with  water  and  titrated  with 
thiosulphate.  Lastly,  a  portion  of  the  original  mixture  is  titrated 
with  standard  silver  nitrate  solution,  using  potassium  chromate  as 
indicator. 

These  three  determinations  furnish  sufficient  data  for  the  estimation 
of  the  halogens  in  any  mixture  of  their  salts.  G.  T.  M. 
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Quantitative  Electrolytic  Separation  of  Chlorine,  Bromine, 
and  Iodine.  By  H.  Specketer  {Zeit.  Elektrochem.,  1898,  4,  539). — 
When  a  normal  solution  of  hydr iodic  acid  is  electrolysed  with  a 
silver  anode  and  a  platinum  cathode,  silver  iodide  is  formed,  and 
hydrogen  eliminated  with  an  E.M.F.  of  —0  06  volt,  hydrobromic 
acid  requires  +015  volt,  and  hydrochloric  acid  0-3  volt.  More 
dilute  solutions  require  greater  E.M.F.'s.  Oxygen  must  be  absent 
otherwise  the  combination  develops  an  E.M.F.  of  more  than  1  volt, 
and  all  the  halogens  separate  out.  The  silver  employed  must  be  pure. 
In  practice,  a  solution  in  normal  sulphuric  acid  is  used  and  an  anode 
of  pure  silver  gauze,  the  electrolysis  being  conducted  in  a  current  of 
hydrogen.  With  0*13  volt,  the  iodine  is  almost  completely  separated 
as  silver  iodide  which  adheres  firmly  to  the  anode,  and  may  be  washed 
aud  weighed  together  with  it;  0*35  volt  separates  bromine  in  the 
same  way,  the  chlorine  remaining  being  titrated  as  usual.  The  greater 
part  of  the  results  given  are  accurate  to  within  0  5  per  cent. 

T.  E. 

Application  of  Phloroglucin-vanillin  for  the  Detection  of 
Sulphur  and  Nitrogen  in  Organic  Compounds.  By  P.  N. 
Eaikow  {Chem.  Zeit.,  1898,  22,  377— 379).— The  author  (this  vol.,  ii, 
52)  finds  that  an  ethereal  solution  of  phloroglucinol-vanillin  not  only 
readily  detects  halogens  in  organic  compounds,  but  that  it  is  also  an 
excellent  reagent  for  the  detection  of  organic  sulphur  and  some  forms 
of  organic  nitrogen. 

To  detect  sulphur  in  commercial  oils,  an  open  glass  tube  is  bent  at 
right  angles  near  one  end,  a  few  drops  of  the  oil  are  introduced  at  the 
bend,  a  wick  of  long-fibre  asbestos  is  then  introduced, 'and  the  oil  is  burnt, 
oils  which  give  off  much  soot  being  diluted  with  alcohol  or  ether ;  the 
products  of  combustion  are  allowed  to  act  on  a  porcelain  crucible  lid 
moistened  with  the  reagent.  In  the  presence  of  sulphur,  sulphuric 
acid  is  formed  which  gives  a  characteristic  red  spot.  A  yellow  spot  is 
obtained  by  the  combustion  of  amines,  hydrazines,  and  similar  nitro- 
genous compounds,  and  if  halogens  or  sulphur  should  also  be  present, 
both  kinds  of  spots  are  visible.  This  is  the  case  with  such  substances 
as  wool,  hair,  goose-feathers,  casein,  and  artificial  products  such  as 
thiocarbamide,  sulphanilic  acid,  magenta,  methyl-violet,  <fec. 

L.  DE  K. 

Colour  Reaction  of  Anhydrosulphuric  Acid.  By  Etienne 
Barral  {Bull.  Soc.  Chim.,  1897,  [iii],  17,  744— 745).— Hexachloro- 
benzene  paradichloride  slowly  dissolves  in  sulphuric  acid  containing 
anhydrosulphuric  acid,  with  the  production  of  a  fine,  red-violet  colora- 
tion. The  reaction  is  not  given  by  dry  sulphuric  anhyd'ride,  but,  on 
exposure  to  a  moist  atmosphere,  the  coloration  quickly  appears,  and 
is  finally  destroyed  when  sufficient  water  or  dilute  sulphuric  acid  is 
added  to  convert  the  whole  of  the  sulphuric  anhydride  present  into 
ordinary  sulphuric  acid.  The  colour  changes  are  sufficiently  sharp  to 
admit  of  the  volumetric  estimation  of  anhydrosulphuric  acid  by  titra- 
tion with  dilute  sulphuric  acid  of  known  strength.  In  the  case,  how- 
ever, of  commercial  Nordhausen  sulphuric  acid,  which  is  usually  more 


124  ABSTRACTS   OF  CHEMICAL   PAPERS. 

or  less  coloured,  the  end-point  is  somewhat  obscure,  and  the  results 
are  wanting  in  accuracy.  N.  L. 

Detection  of  Sulphides,  Sulphites,  Sulphates,  and  Thiosul- 
phates  in  the  presence  of  each  other.  By  Philip  E.  Browning 
and  Ernest  Howe  (Amer.  J.  Sci.,  1898,  [iv],  6,  317—322;  and  Zeit. 
anorg.  Chem.,  18,  371 — 377). — This  is  a  modification  of  the  scheme 
recommended  by  Greig  Smith  (Abstr.,  1896,  ii,  71).  To  about 
0*1  gram  of  the  mixture,  dissolved  in  10  c.c.  of  water,  ammonia  is 
added  until  distinctly  alkaline,  the  sulphide  is  then  precipitated  with 
zinc  acetate,  and  the  precipitate  is  further  examined.  The  filtrate  is 
slightly  acidified  with  acetic  acid,  any  sulphate  is  precipitated  by 
barium  chloride,  the  solution  filtered,  and  the  filtrate  mixed  with  a 
very  slight  excess  of  iodine ;  stannous  chloride  is  added  until  the 
colour  of  the  iodine  disappears,  and  then  a  few  drops  of  hydrochloric 
acid ;  a  precipitate  proves  the  presence  of  a  sulphite.  The  filtrate 
from  this  is  mixed  with  excess  of  bromine  water,  and  stannous  chloride 
is  added  until  the  liquid  is  decolorised;  a  precipitate  indicates  the 
presence  of  a  thiosulphate.  L.  de  K. 

Modifications  of  Kjeldahl's  Process.  By  Albert  Atterberg 
{Chem.  Zeit.,  1898,  22,  505— 506).— The  author  heats  0*5  gram  of  the 
nitrogenous  compound  with  20  c.c.  of  strong  sulphuric  acid  and  a  drop 
of  mercury,  and,  when  frothing  has  ceased,  15  to  18  grams  of  potas- 
sium sulphate  is  added ;  the  liquid  is  generally  colourless  after  30 
minutes  boiling,  but  it  is  advisable  to  boil  for  another  15  minutes. 
Treated  in  this  manner,  even  quinine  yields  the  whole  of  its  nitrogen 
in  the  form  of  ammonia. 

Attempts  to  replace  the  mercury  by  other  metals  or  oxides  were 
not  quite  successful.  Phosphoric  anhydride  has  no  advantage  over 
potassium  sulphate.  Molybdic  acid  acts  energetically,  but,  on  account 
of  the  blue  colour  of  the  solution,  it  is  difficult  to  observe  the  end 
reaction.  L.  de  K. 

Estimation  of  Arsenic  in  Antimony  and  in  Metals.  By  O. 
DucRU  {Compt,  rend.,  1898,  127,  227— 229).— About  5  grams  of  the 
coarsely  powdered  substance  is  distilled  with  100  c.c.  of  ferric  chloride 
solution  and  200  c.c.  of  concentrated  hydrochloric  acid  until  100  c.c. 
has  passed  over.  A  further  quantity  of  100  c.c.  of  hydrochloric  acid 
is  then  added,  and  a  second  100  c.c.  distilled  off,  after  which  the  same 
treatment  is  repeated,  so  that  the  total  volume  of  the  distillate  is  300  c.c. 
The  end  of  the  condenser  tube  should  dip  into  the  distillate,  and  about 
50  c.c.  of  water  should  be  placed  in  the  receiver  at  the  beginning  of 
the  operation. 

The  distillate  contains  a  little  antimony,  and  must  therefore  be 
redistilled  until  about  300  c.c.  has  passed  over.  If  50  to  100  c.c.  of 
concentrated  sulphuric  acid  is  added  before  redistilling,  it  is  usually 
sufficient  to  collect  150  c.c.  The  arsenic  in  the  final  distillate  is 
precipitated  with  hydrogen  sulphide  in  the  usual  way. 

The  ferric  chloride  solution  is  prepared  by  allowing  2000  c.c.  of 
hydrochloric  acid  and  2000  c.c.  of  water  to  act  on  800  grams  of 
French  nails,  and,  after  all  action  has  ceased,  the  liquid  is  saturated 
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with  hydrogen  sulphide  and  filtered.  The  excess  of  hydrogen  sulphide 
is  expelled  by  boiling,  and  a  current  of  chlorine  is  passed  into  the 
liquid  until  all  the  iron  is  oxidised.  The  excess  of  chlorine  is  after- 
wards expelled  by  means  of  a  current  of  air,  and  the  liquid  is  diluted 
to  5000  c.c.  by  adding  concentrated  hydrochloric  acid.  The  solution 
should  be  examined  for  arsenic  by  distilling  some  of  it,  after  adding 
15  grams  of  ferrous  sulphate  free  from  arsenic. 

The  method  is  applicable  to  many  metals,  such  as  iron,  steel,  lead, 
tin,  zinc,  and  alloys,  as  well  as  to  antimony.  C.  H.  B. 

Methods  for  Estimating  Potassium,  and  the  Best  Precipi- 
tants  of  Platinum.  By  Albert  Atterberq  {Chem.  Zeit.,  1898,  22, 
522 — 523  ;  538 — 539). — It  is  admitted  that,  instead  of  weighing  the 
potassium  platinochloride,  it  is  better  to  dissolve  the  compound 
in  boiling  water  and  to  reduce  the  platinum  by  suitable  means  ; 
the  metal  is  then  collected,  weighed,  and  calculated  to  potassium. 
For  this  purpose,  the  author  prefers  using  magnesium  ribbon,  the 
excess  of  which  may  be  readily  removed  by  hydrochloric  acid.  If  the 
amount  of  platinum  is  very  small,  thioacetic  acid  is  recommended. 

When  potassium  is  separated  from  sodium,  the  latter  is  left  in  the 
alcoholic  filtrate  containing  also  the  excess  of  platinum  chloride.  If 
it  be  desired  to  directly  estimate  the  sodium,  the  author  recommends 
removing  the  platinum  by  means  of  metallic  mercury  at  the  boiling 
temperature.  The  liquid  then  contains  some  mercuric  chloride,  which  is 
readily  separated  from  the  sodium  chloride  by  heating  the  dry  residue. 

To  avoid  the  tedious  separation  of  iron  or  aluminium  before  treating 
the  sample  with  platinum  chloride,  the  author  recommends  adding 
some  citric  acid ;  the  acid  citrates  of  iron  and  aluminium  are  readily 
removed  by  washing  with  alcohol.  L.  de  K. 

Electrolytic  Deposition  of  Silver  from  Solutions  in  Nitric 
Acid. — By  Friedrich  W.  KI^ster  and  H.  von.  Steinwehr  {Zeit, 
Elektrochem.^  1898,  4,  451). — The  authors  have  experienced  great  diflQ- 
culty  in  obtaining  a  smooth  deposit  of  silver  from  solutions  of  the 
nitrate  by  the  processes  hitherto  prescribed ;  a  spongy  deposit  was 
almost  invariably  formed  after  some  time.  In  all  these  cases,  they 
attempted  to  work  with  the  prescribed  constant  current,  the  result 
being  that,  as  the  amount  of  silver  in  the  solution  diminished,  the 
E.M.F.  required  increased.  A  very  large  number  of  experiments  were 
then  carried  out  in  which  the  E.M.F.  was  kept  constant  and  the 
current  allowed  to  vary.  The  formation  of  silver  peroxide  is  easily 
prevented  by  the  addition  of  a  little  alcohol.  The  result  finally  arrived 
at  is  that  a  perfect  deposit  of  silver  may  be  obtained  with  certainty  by 
adding  1  to  2  c.c.  of  nitric  acid  of  sp.  gr.  =  1'4  and  5  c.c.  of  alcohol  to 
the  solution,  and  electrolysing  at  55°  to  60°  with  a  constant  E.M.F.  of 
1*35  to  1-38  volts.  With  1-4  volts  or  more,  the  deposit  becomes 
spongy,  even  when  the  other  precautions  are  taken.  As  much  as  2 
grams  of  silver  may  be  deposited.  The  constant  E.M.F.  was  obtained 
by  short-circuiting  a  Giilcher  thermo-battery  by  a  resistance  small 
enough  to  reduce  its  E.M.F.  to  the  desired  value.  The  terminals  of 
the  electrolytic  cell  are  then  connected  to  those  of  the  battery. 
The  usual  plan  of  putting  a  resistance  in  series  with  the  electrolytic 
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cell  SO  as  to  reduce  the  E.M.F.  between  the  electrodes  to  the  desired 
value  is  unsuitable  because,  as  the  electrolysis  progresses,  the  resistance 
of  the  cell  increases,  and  with  it  the  E.M.F.  Test  analyses  of  a  silver 
coin  carried  out  by  the  method  described,  gave  results  varying  from 
89*75  to  89-83  per  cent,  of  silver,  the  mean,  89  79,  being  practically 
identical  with  the  mean  of  two  very  careful  gravimetric  determina- 
tions (89-789).  T.  E. 

Estimation  of  Zinc  and  Manganese  as  Sulphides.  By  Ernst 
MuRMANN  (Monatsh.i  1898,  19,  404 — 405). — The  estimation  of  zinc 
and  manganese  as  sulphides  is  not  in  general  use,  owing  to  the  diffi- 
culty of  obtaining  a  clear  filtrate  and  the  lengthy  washing  which  is 
necessary.  The  author  avoids  these  difficulties  by  precipitating  the 
sulphides  in  presence  of  mercuric  chloride,  when  the  mercuric  sulphide 
which  is  formed  largely  increases  the  bulk  and  conspicuousness  of  the 
precipitate  and  renders  it  more  easy  to  filter  and  wash.  The  precipi- 
tate is  collected  in  a  "  tube-crucible  "  (see  this  vol.,  ii,  p.  122)  and  heated 
in  a  stream  of  hydrogen  as  usual,  when  the  mercuric  sulphide  is  com- 
pletely volatilised. 

The  same  method  may  be  employed  in  the  case  of  stannic  hydrate, 
and  is  probably  applicable  to  other  precipitates.  A.  L. 

Note. — Lowe  has  shown  that  there  is  no  difficulty  in  the  filtration 
of  zinc  sulphide  if  the  precipitation  is  effected  with  the  proper  pre- 
cautions (Abstr.,  1893,  ii,  302).  Editors. 

Electrolytic  Separation  of  Cadmium  and  Iron.  By  Willem 
Stortenbeker  (Zeit.  Elektrochem.y  1898,  4,  409). — The  mixture  of 
cadmium  and  iron  salts  is  dissolved  in  100  c.c.  of  water,  and,  if  more 
than  a  trace  of  ferric  salt  is  present,  reduced  by  adding  about  five 
times  the  requisite  quantity  of  sodium  sulphite  to  the  slightly  acid  solu- 
tion and  warming.  Two  or  three  grams  of  pure  potassium  cyanide  are 
now  added,  and  the  solution  warmed  until  it  takes  the  yellow 
colour  of  potassium  ferrocyanide  j  it  is  then  diluted  to  200 — 250 
c.c,  and  electrolysed  overnight  at  the  ordinary  temperature  with 
0-05  to  0*1  ampere  per  sq.  dcm.     The  results  are  excellent. 

T.  E. 

Electrolytic  Separation  of  Copper  from  Silver,  Mercury, 
and  Arsenic.  By  N.  Kevay  {Zeit.  Elektrochem.,  1898,  4,  313  and 
329). — Copper  and  Silver. — In  order  to  decompose  a  solution  of  silver 
nitrate,  an  E.M.F.  of  about  0-9  volt  is  needed,  whilst  for  copper 
nitrate  the  value  is  approximately  1*4  volts  ;  when  a  solution  con- 
taining silver  and  copper  nitrates  is  electrolysed  at  about  70°  with 
from  1  '3  to  1  '4  volts,  the  silver  is  deposited,  the  copper  remaining  in 
solution.  The  deposit  obtained  is  not  quite  smooth,  but  adheres 
sufficiently  well  to  the  platinum  dish  to  allow  of  its  being  washed ; 
at  lower  temperatures,  this  is  not  the  case.  The  solution  must  be 
strongly  acidified  with  nitric  acid  in  order  to  prevent  the  formation  of 
silver  peroxide.  In  presence  of  potassium  cyanide,  the  cathodic 
polarisation,  both  of  silver  and  copper,  is  much  higher  than  in  acid 
solution,  owing  to  the  smaller  number  of  ions  present.  It  also  in- 
creases as  the  concentration  of  the  metal  diminishes,  so  that,  from 
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solutions  containing  much  copper  and  little  silver,  the  former  may  be 
more  readily  deposited  than  the  latter.  At  45 — 60°,  however,  with 
1'65 — 1*8  volts,  the  author  obtains  very  satisfactory  results,  the 
deposit  of  silver  being  smooth  and  adherent. 

Copper  and  Mercury. — The  E.M.F.  required  to  deposit  mercury  is 
almost  the  same  as  that  required  for  silver  under  similar  circum- 
stances. From  acid  solutions  of  copper  sulphate  and  mercuric  chloride, 
deposits  of  mercury,  apparently  contaminated  with  mercurous  salts,  were 
thrown  down,  and  no  results  of  value  were  obtained  with  solutions  of 
mercurous  nitrate  in  presence  of  nitric  acid.  In  solutions  containing 
potassium  cyanide,  mercury  behaves  in  much  the  same  way  as  silver. 
When  the  concentration  of  the  mercury  falls  below  about  1/384 
normal,  potassium  is  more  easily  separated  at  the  cathode  than 
mercury,  and  hydrogen  is  therefore  evolved.  When  the  concentration 
of  the  copper  is  not  too  great,  however,  a  satisfactory  separation  is 
possible,  using  1"8 — 1*95  volts  at  the  ordinary  temperature.  In  the 
experiments  quoted,  0*5  to  0*6  gram  of  crystallised  copper  sulphate  was 
mixed  with  3  grams  of  potassium  cyanide,  and  from  0*25  to  TO  gram  of 
mercuric  chloride;  the  mercury  found  was  0*1  to  0*2  per  cent,  too  low. 

Copper  and  Arsenic. — From  solutions  of  copper  sulphate  and  potas- 
sium arsenate  acidified  with  sulphuric  acid,  the  copper  is  readily 
deposited  in  a  pure  state  by  1-6  to  1*8  volts  in  16  to  24  hours.  The 
separation  is  also  a  good  one  in  ammoniacal  solution,  9  to  20  hours 
being  required  with  1*65  to  1*8  volts.  T.  E. 

Separation  of  Nickel  from  Cobalt  by  Hydrogen  Chloride. 
By  Franke  S.  Havens  {Zeit.  anorg.  Chem.,  1898,  18,  378—381).— 
The  method  described  by  E.  Pinerua  (Abstr.,  1897,  ii,  387)  which  is 
based  on  the  insolubility  of  nickel  chloride  in  ether  saturated  with 
hydrogen  chloride  is  not  accurate.  Pinerua  precipitates  the  nickel 
chloride  in  a  mixture  of  equal  parts  of  concentrated  hydrochloric  acid 
and  dry  ether  saturated  with  hydrogen  chloride,  but  the  author  finds 
that  14  c.c.  of  such  a  solution  contains  0 '002  gram  of  metallic  nickel. 
An  accurate  separation  of  nickel  and  cobalt  chlorides  can  be  effected 
by  a  modification  of  this  method,  provided  that  only  a  few  centigrams 
of  cobalt  chloride  are  present,  but  when  more  cobalt  chloride  is 
present,  the  nickel  chloride  always  carries  down  with  it  an  appreciable 
quantity  of  cobalt  which  cannot  be  washed  out  of  the  precipitate  with 
ether  saturated  with  hydrogen  chloride.  The  separation  is  carried  out 
as  follows.  The  solution  of  the  chlorides  is  evaporated  to  dryness, 
dissolved  in  the  smallest  possible  quantity  of  water  (about  1  c.c.)  10 — 15 
c.c.  of  dry  ether  added,  and  the  cooled  solution  saturated  with  hydrogen 
chloride.  The  precipitate  formed  is  washed  with  ether  saturated 
with  hydrogen  chloride,  and  the  nickel  in  the  precipitate  and  the  cobalt 
in  the  filtrate  are  then  estimated  by  electrolysis.  It  is  probable  that, 
in  the  presence  of  larger  quantities  of  cobalt,  a  complete  separation 
could  be  obtained  by  repeated  precipitation  of  the  nickel  chloride. 

E.  C.  K. 

Electrolytic  Separation  of  Cobalt  and  Nickel.  By  Alfred 
CoEHN  {Zeit.  EleUrochem.y  1898,  4,  501). — The  author  shows  that 
electro-stenolysis    occurs  in    the  following  cases :    («)    the   negative 
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radicle  separated  at  the  anode  does  not  act  on  the  metal  deposited  at 
the  cathode  ;  (6)  insoluble  compounds  such  as  peroxides  are  formed  at 
the  anode  ;  (c)  the  radicle  separated  at  the  anode  combines  with  the 
solution,  as,  for  example,  in  a  solution  of  cuprous  chloride.  He  has 
observed  that  the  cobalt  salts  exhibit  stenolysis,  whilst  those  of  nickel 
do  not ;  the  difference  is  due  to  the  deposition  of  cobaltic  oxide  at  the 
anode,  nickel  salts  giving  no  such  deposit ;  this  behaviour  may  be 
utilised  for  the  separation  of  the  metals.  The  electrolysis  is  carried  out 
in  neutral  solution,  copper  sulphate  being  added  in  order  to  prevent  the 
deposition  of  part  of  the  cobalt  at  the  cathode.  T.  E. 

Estimation  of  Manganese  as  Pyrophosphate.  By  Frank 
A.  GoocH  and  Martha  Austin  {Amer.  J.  Sci.,  1898,  6,  233 — 243, 
and  Zeit.  anorg.  Chem.,  18,  339 — 351). — The  accuracy  of  this  process 
depends  a  good  deal  on  the  amount  of  ammonium  salts  and  free 
ammonia  present,  and  the  authors,  after  a  lengthy  investigation,  now 
propose  the  following  process.  The  liquid,  which  should  be  slightly 
acid  and  contain  an  amount  of  maganese  not  exceeding  that  which 
would  produce  0*4  gram  of  pyrophosphate,  is  diluted  to  200  c.c,  and 
20  grams  of  ammonium  chloride  and  10  c.c.  of  a  cold  saturated  solu- 
tion of  sodium  ammonium  phosphate  are  added.  After  adding  dilute 
ammonia  in  very  slight  excess,  the  mixture  is  heated  until  the  precipi- 
tate which  is  formed  becomes  silky  and  crystalline ;  after  being  allowed 
to  cool  for  half  an  hour,  the  precipitate  is  collected  on  a  Gooch's 
crucible,  washed  with  slightly  ammoniacal  water,  dried,  ignited,  and 
weighed  as  pyrophosphate.  L.  de  K. 

Estimation  of  Oxide  of  Iron  and  Alumina  in  Phosphates. 
By  N.  Blattner  and  J.  Brasseur  {Bull.  Soc.  Chim.,  1897,  [iii],  17, 
760 — 761). — A  critical  examination  of  the  methods  commonly 
employed  for  the  estimation  of  oxide  of  iron  and  alumina  in 
phosphates  has  led  the  authors  to  the  following  conclusions.  The 
acetic  method,  as  modified  by  Maret  and  Delattre,  should  be  rejected 
as  giving  low  results,  since  a  portion  of  the  alumina  always  remains  in 
solution.  Glaser's  method  is  rapid,  easy  of  execution,  and  gives 
sufficiently  accurate  results  in  the  case  of  phosphates  free  from 
manganese.  The  method  involving  the  use  of  caustic  soda  gives  very 
accurate  results  when  all  the  precautions  described  by  Lasne  are  duly 
observed.  The  results  obtained  by  Gruber's  method,  a  simplification 
of  the  preceding,  are  inexact.  Gladding's  method  only  differs  in 
detail  from  that  of  Lasne,  caustic  potash  being  substituted  for  caustic 
soda.  The  method  of  direct  precipitation  by  ammonia,  as  carried 
out  by  Thomson,  gives  variable  results,  according  to  the  nature  of  the 
phosphate  under  examination,  and  the  precipitate  always  contains 
lime.  N.  L. 

Technical  Examination  of  Ferruginous  Pigments.  By  H. 
Baucke  {Zeit,  anal.  Chem.,  1898,  37,  668— 679).— The  ferruginous 
pigments  prepared  by  roasting  ochres  exhibit  a  gradation  of  shades 
ranging  from  yellowish-brown  to  deep  purple,  the  depth  of  colour 
increasing  with  the  temperature  and  duration  of  the  roasting.  Even 
in  the  most  strongly  heated  specimens,  the  ferric  oxide  is  practically  all 
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soluble  in  concentrated  hydrochloric  acid,  and  digestion  with  that  acid 
furnishes  the  most  convenient  means  of  dissolving  the  iron  for  esti- 
mation. The  specific  gravity  of  the  substance  increases  with  the 
depth  of  colour,  being  3*484  in  those  most  feebly  roasted,  and  4*462 
in  those  most  strongly  heated  ;  the  passage  from  pale  brown  to  red  is 
accompanied  by  the  most  marked  increase  in  specific  gravity.  As 
these  pigments  are  largely  used  for  painting  iron-work,  especially  on 
railways,  the  degree  in  which  they  resist  the  action  of  the  acids  in 
coal  smoke  is  of  importance.  The  degree  of  resistance  increases  with 
the  temperature  of  roasting,  and  comparative  experiments  on  this  point 
may  conveniently  be  made  by  boiling  the  samples  with  excess  of  1  per 
cent,  sulphuric  acid  for  a  determined  time  (1  hour).  The  percentage 
of  the  total  iron  dissolved  by  this  method  is  quite  independent  of  the 
size  of  the  particles,  fractions  exhibiting,  under  the  microscope, 
diameters  of  4 — 10  /ut,  giving  up  to  the  acid  the  same  percentage  as 
those  of  30  /x  and  higjher.  M.  J.  S. 

Analysis  of  Molybdenum  Compounds.  By  Harey  Brearley 
{Ghem.  Newsj  1898,  78,  203 — 205). — Chatard's  process  for  the  estima- 
tion of  molybdenum  by  precipitation  with  lead  acetate  is  accurate  in 
neutral  solution,  but  even  if  the  solution  is  faintly  alkaline  decompo- 
sition of  any  excess  of  lead  acetate  ensues  with  deleterious  effects ; 
in  the  presence  of  2  c.c.  of  free  33  percent,  acetic  acid  per  250  c.c,  the 
results  again  are  accurate,  whereas  with  more  free  acid  the  precipitate 
loses  its  granular  character,  becomes  powdery,  and  liable  to  pass 
through  the  filter.  Excess  of  lead  acetate  may  be  detrimental  in 
neutral  or  alkaline  solutions,  but  is  not  so  in  acid  solutions ;  in  fact, 
water  slightly  acidified  with  acetic  acid  and  holding,  per  litre,  2  c.c.  of 
a  solution  of  lead  acetate  (containing  7*896  grams  per  litre)  may  be  used 
towards  the  end  of  a  washing  with  pure  hot  water  to  prevent  the 
formation  of  opalescent  filtrates.  To  ignite  the  precipitate,  it  need  not 
be  removed  from  the  paper,  but  the  whole  may  be  folded  wet  and  dried 
in  a  crucible  in  the  front  of  a  muffle ;  ignition  should  be  started  at  as 
low  a  temperature  as  possible  to  prevent  the  formation  of  imperfectly 
decarbonised  patches  that  would  require  a  dangerously  high  tempera- 
ture to  burn  away  ;  lead  molybdate  may,  however,  be  exposed  for 
hours  at  a  temperature  between  850°  and  900°  without  suffering  a 
greater  loss  than  1  per  cent.  The  result  is,  moreover,  either  not  affected 
at  all,  or,  at  any  rate,  not  beyond  +  or  —  1  per  cent.,  by  the  presence 
of  0*1  or  0*2  gram  of  the  following  substances :  sodium  chloride  or 
nitrate ;  ammonium  chloride,  nitrate,  or  acetate  \  manganese  ;  copper  ; 
cobalt ;  nickel ;  zinc  ;  magnesium  ;  mercuric  mercury ;  but  uranium 
causes  a  difference  of  1*7  or  1*5  per  cent.  The  presence  of  ammonium 
acetate  makes  the  precipitate  powdery ;  copper  and  manganese  darken 
the  ignited  precipitate,  although  the  colour  can  be  nearly  removed  by 
treatment  with  nitric  acid  and  lead  peroxide.  Cobalt  renders  the 
ignited  precipitate  greyish,  and  on  dissolving  in  hydrochloric  acid 
imparts  a  green  colour  to  the  solution  which  disappears  on  dilution ; 
0*00005  gram  of  cobalt  can  be  detected  by  this  reaction,  which,  more- 
over, may  probably  prove  useful  in  colorimetrically  indicating  the 
amount  of  cobalt  present  in  the-  grey  precipitate  of  lead  molybdate. 
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In  this  and  some  other  instances,  redissolving  the  ignited  lead  molyb- 
date  precipitate  in  dilute  hydrochloric  acid,  neutralising  with  ammonia, 
acidifying  with  acetic  acid,  and  treating  with  a  few  additional  drops 
of  lead  acetate,  suffices  to  furnish  a  practically  pure  precipitate  of  lead 
molybdate.  In  the  presence  of  zinc,  molybdenum  causes  a  cloudiness 
in  the  neutralised  solution,  which  may  be  disregarded  where  it  forms 
a  mere  opalescence  on  adding  the  excess  of  acetic  acid,  otherwise,  when 
neutralising  the  hydrochloric  acid,  the  final  portions  should  be  got  rid 
of  by  means  of  ammonium  acetate.  Nickel  exhibits  this  clouding 
effect  to  a  lesser  degree,  mercury  and  uranium  to  a  more  marked  ex- 
tent; but  in  these  cases,  too,  the  warm,  acidified  solution  may  be 
cleared  by  adding  ammonium  acetate.  Uranium  colours  the  ignited 
precipitate  yellowish-brown,  and  although  it  dissolves  in  hydrochloric 
acid,  it  needs  repeated  reprecipitations  to  remove  the  last  traces  of 
uranium  from  the  lead  molybdate. 

Molybdenum  may  be  estimated  volumetrically  by  adding  an  excess 
of  lead  acetate,  filtering  off  the  lead  molybdate,  and  determining  the 
lead  in  the  filtrate,  or  by  Schindler's  process,  in  which  lead  acetate  is 
added  to  an  acidified  solution  of  a  molybdate,  until  the  latter  ceases  to 
give  any  coloration  when  mixed  with  tannin  in  a  white  cupped  tile. 
This  process  is  rapid,  and  gives  approximate  results ;  it  may,  however, 
be  advantageously  supplemented  by  filtering  some  of  the  liquid  after 
the  completion  of  the  tannin  reaction,  and  testing  it,  first  with  lead 
acetate,  and,  if  necessary,  with  sodium  molybdate ;  the  intensity  of  any 
cloudiness  indicates  approximately  the  quantity  of  any  unprecipitated 
molybdate  or  excess  of  lead,  as  the  case  may  be,  inasmuch  as  lead  acetate 
gives  a  distinct  cloudiness  in  solutions  faintly  but  decidedly  acid  with 
acetic  acid  if  they  contain  even  as  little  as  1  part  of  molybdenum  per 
4,000,000.  D.  A,  L. 

Testing  Otto  of  Roses.  By  P.  N.  Raikow  (Chem.  Zeit.,  1898, 22, 
523 — 524). — The  author,  in  reply  to  Dietze  [Suddeutsche  Apoth.  Zeit.^ 
1898,  174),  states  that  the  saponification  number  of  the  oil  is  but  in- 
significantly increased  when  the  sample  has  been  previously  filtered  at 
18°.  As  regards  the  solidifying  point,  he  asks  whether  Dietze 
regards  15°  or  20°  as  the  limit  of  temperature. 

An  analysis  is  given  of  a  sample  which  was  undoubtedly  genuine, 
but  which  would  not  satisfy  Dietze's  requirements :  sp.  gr.  0'855  at 
27°/17-5°  Solidifying  point,  20*5°;  optical  activity  in  a  100  mm. 
tube,  2°  45'  at  25°;  acidity  figure,  1*1  ;  saponification  number,  15*5; 
ether  number,  14*4  ;  and  relation  figure  (Verhaltnisszahl),  13. 

L.  DE  K. 

Detection  and  Estimation  of  Methylic  Alcohol  in  Bthylic 
Alcohol.  By  Auguste  Trillat  (Comjo^.  rend.,  1898,  127,  232—234). 
— When  ethylic  alcohol  is  oxidised  with  chromic  mixture,  it  yields 
aldehyde,  acetic  acid,  and  acetal,  whereas  methylic  alcohol,  under  the 
same  conditions,  yields  acetic  acid  and  methylal.  When  condensed 
with  dimethylaniline,  acetal  yields  the  compound  CHMe(C\JT4-NMe)2, 
which  has  not  previously  been  described,  and  methylal  yields  tetra- 
methyldiamidodiphenylmethane,  (JRj^Q^ ^'l^Ma^^y  and  this,  when 
oxidised,  gives  an  intense  blue  coloration,  permapent  when  the  lic|uid 
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is  heated.  The  acetal  derivative,  under  the  same  conditions,  yields 
an  unstable  blue  compound  which  is  decomposed  on  heating.  When 
applying  these  facts  to  the  detection  of  methylic  alcohol  in  ethylic 
alcohol,  precautions  are  necessary,  because  dimethylaniline  often  con- 
tains small  quantities  of  methylic  alcohol,  and  even  of  the  base  derived 
from  methane,  and  also,  when  heated  with  certain  acids  in  presence  of 
air,  it  develops  a  blue  coloration. 

Twenty  c.c.  of  the  alcohol  to  be  examined  is  diluted  with  300  c.c.  of 
water  containing  30  grams  of  potassium  dichromate  in  solution,  and 
100  c.c.  of  dilute  sulphuric  acid  (1  : 5)  is  added.  After  standing  for 
an  hour  at  the  ordinary  temperature,  the  liquid  is  distilled,  the  first 
portions  of  the  distillate  being  rejected,  and  the  distillate  is  exactly 
neutralised  with  sodium  hydroxide  and  redistilled  almost  to  dryness. 
The  second  distillate  is  diluted  to  400  c.c,  and  100  c.c.  is  mixed  with 
2  c.c.  of  pure  dimethylaniline  and  1  c.c.  of  dilute  sulphuric  acid  (1:10) 
and  heated  at  65 — 70°  for  5  hours  out  of  contact  with  the  air.  The 
liquid  is  made  alkaline,  the  excess  of  dimethylaniline  expelled  by 
means  of  a  current  of  steam,  and  the  liquid,  or  part  of  it,  acidified 
with  acetic  acid  and  mixed  with  lead  peroxide  suspended  in  water. 
The  intensity  of  the  blue  colour  produced  is  compared  with  that 
obtained  with  alcohol  containing  known  percentages  of  methylic 
alcohol.  It  is  well  to  make  a  blank  experiment  with  pure  ethylic 
alcohol.  0.  H.  B. 

Estimation  of  Glycerol  in  Sweet  Wines.  By  Guido  Fabris 
(L'Orosi,  1897,  20,  260— 267).— The  estimation  of  glycerol  in  wines 
containing  much  sugar  presents  special  difficulties,  and  in  the  methods 
generally  employed  there  is  a  loss  of  glycerol,  which  is  not  com- 
pensated for  by  the  traces  of  sugar,  colouring  matter,  &c.,  which  are 
weighed  with  the  latter.  The  German  official  method  and  that  of 
Lecco,  both  of  which  involve  the  use  of  lime,  give  satisfactory  results 
when  certain  precautions  are  observed;  the  following  method  of 
procedure  is  recommended. 

Fifty  c.c.  of  the  wine  is  mixed  with  5  grams  of  sand  and  8 — 10  grams 
of  calcium  hydroxide,  and  the  mixture  evaporated  to  the  consistency 
of  a  thin  paste,  which  is  then  ground  in  a  mortar  and  repeatedly 
extracted  with  hot  alcohol  of  96°,  using  30 — 40  c.c.  at  each  extraction. 
The  filtered  extract,  which  should  amount  to  about  200  c.c,  is 
evaporated  to  a  syrupy  consistence,  and  10  c.c.  of  absolute  alcohol 
and  15  c.c.  of  anhydrous  ether  gradually  added ;  when  the  precipitate 
has  subsided,  the  liquid  is  filtered,  the  filter  washed  with  a  mixture  of 
alcohol  and  ether  (2  :  3  vols.),  the  filtrate  evaporated,  and  the  residue 
dried  for  1  hour  at  100°  and  weighed.  If  the  residue  appears  to  be 
impure,  it  is  redissolved  in  a  mixture  of  5  c.c.  of  alcohol  with  7*5  c.c. 
of  ether,  filtered,  evaporated,  dried  for  half  an  hour  at  100°,  and 
weighed.  Should  more  than  0*5  per  cent,  of  glycerol  be  found,  it  is 
well  to  repeat  the  analysis  with  a  smaller  amount  of  the  wine,  so  that 
the  glycerol  finally  weighed  may  not  exceed  0*3  gram.  The  isolation 
of  larger  quantities  of  glycerol  is  found  to  be  accompanied  by  a  more 
than  proportionately  greater  loss,  N.  L. 
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Nitration  of  Glycerol  with  Nitrous  Acids.  By  R. 
AuzENAT  {Ghem.  News,  1898,  78,  258— 259).— Glycerol,  of  sp.  gr.  = 
1"262,  was  treated  with  97  per  cent,  sulphuric  acid  and  94  per  cent, 
nitric  acid  containing  varying  proportions  of  nitric  peroxide.  The 
nitroglycerols  obtained  were  washed  in  the  ordinary  way  with  water, 
and,  in  addition,  twice  at  60°  with  equal  volumes  of  a  4  per  cent, 
solution  of  sodium  carbonate,  the  alkali  being  finally  removed  with  dis- 
tilled water.  These  products  were  filtered  and  submitted  to  the  heat 
test,  and  it  was  found  that  nitroglycerol  satisfying  this  test  can  be  pre- 
pared with  nitric  acid  containing  as  much  as  3  per  cent,  of  nitric 
peroxide,  although  decomposition  during  the  nitration  frequently 
occurs  with  anything  above  2  per  cent.  The  presence  of  free  sulphuric 
acid  is  not  detected  by  the  heat-test,  although  it  is  dangerous  if 
the  explosive  has  to  be  stored,  but  the  test  is  effective  in  rejecting 
any  nitroglycerol  containing  more  than  0*003  per  cent,  of  free  nitric 
acid.  Washing  with  sodium  carbonate  at  a  high  temperature 
increases  the  stability.  D.  A.  L. 

Detection  of  Acetone.  By  Pasquale  Malerba  {Zeit.  anal.  Ghem.j 
1898,  37,  690 ;  from  Ann.  Ghim.  Farm.,  21,  14).— On  adding,  drop  by 
drop,  a  1 — 2  per  cent,  solution  of  dimethylparaphenylenediamine  to 
the  suspected  liquid,  a  red  coloration  gradually  appears,  and  in- 
creases in  intensity  after  some  hours.  Both  alkalis  and  strong 
mineral  acids  change  this  colour  to  a  bright  violet.  M.  J.  S. 

Estimation  of  Formic  Acid  in  the  Presence  of  Acetic  Acid 
and  of  Easily  Oxidisable  Substances.  By  Alexander  Leys 
{Ghem.  News,  1898,  78,  245 — 246). — When  acetic  acid  containing 
formic  acid  is  mixed  with  mercuric  acetate,  crystalline  mercurous 
acetate  forms  in  proportions  exactly  corresponding  to  the  quantity  of 
formic  acid  present.  Dilute,  1  per  cent.,  solutions  are  best  for  the 
reaction,  which  takes  place  at  the  ordinary  temperature,  but  is  expe- 
dited by  heating,  and  is  complete  at  the  boiling  point ;  it  is,  moreover, 
not  affected  by  the  presence  of  alcohol,  acetic  acid,  or  aldehyde.  To 
estimate  formic  acid,  the  total  acidity  of  the  solution  is  first  ascer- 
tained, and  if  much  acetic  acid  is  present,  the  solution  is  diluted  to  20 
or  30  per  cent. ;  if,  however,  the  proportion  of  formic  acid  to  acetic 
acid  is  1  to  20,  or  greater,  the  solution  is  diluted  to  2  per  cent,  acidity. 
Ten  c.c.  of  this  is  mixed  with  20 — 30  c.c.  of  a  20  per  cent,  solution  of 
mercuric  acetate,  and  made  up  to  100;  it  is  heated  during  7  or  8 
minutes  up  to  the  boiling  point  and  allowed  to  cool  overnight.  The 
precipitate  is  collected  on  a  glass  wool  filter,  washed  4  or  5  times 
with  alcohol  of  95°  containing  2  per  cent,  of  glacial  acetic  acid,  then 
2  or  3  times  with  neutral  alcohol  of  95°,  finally  with  dry  ether  to 
remove  the  alcohol.  It  is  dried  in  the  air  or  in  a  vacuum,  dissolved 
in  nitric  acid  diluted  with  an  equal  volume  of  water,  mixed  with 
sodium  chloride  and  the  mercurous  chloride  filtered,  washed,  dried  at 
100°,  and  weighed ;  the  number  obtained,  multiplied  by  0*0976,  gives 
the  corresponding  weight  of  formic  acid. 

In  mixtures  of  formic  acid  and  alcohol,  or  of  formic    acid,  alcohol 
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and  acetic  acid  in  which  the  latter  is  not  present  in  sufficient  quantity, 
2  c.c.  of  glacial  acetic  acid  is  added  before  the  mercuric  acetate. 

D.  A.  L. 

Estimation  of  Potassium  Hydrogen  Tartrate  in  Wines.  By 
Henry  Jay  {Bull  Soc,  Chim.,  1897,  [iii],  17,  626— 629).— The  author 
has  examined  both  Berthelot  and  de  Fleurieu's  and  Reboul's  methods 
for  estimating  potassium  hydrogen  tartrate  in  wines.  The  former,  which 
depends  on  the  precipitation  of  the  salt  by  the  aid  of  alcohol,  gives  num- 
bers somewhat  too  low,  but  may  be  rendered  more  accurate  by  suitable 
corrections.  The  results  obtained  by  Reboul's  method,  which  depends 
on  evaporating  down  the  wine  and  crystallising  the  salt,  are  much  too 
high,  as  malates,  &c.,  are  also  carried  down  with  the  tartrate. 

J.  J.  S. 

Microchemical  Reactions.  By  Const antin  Saint-Hilaire  (Zeit. 
physiol.  Chem.,  1898,  26,  102 — 109). — In  order  to  test  microchemically 
for  uric  acid,  the  sections  obtained  from  organs  hardened  in  alcohol, 
and  embedded  in  celloidin,  are  placed  in  a  5  to  10  per  cent,  solution  of 
copper  sulphate  for  some  hours  ;  the  compound  which  uric  acid  forms 
with  copper  is  then  reduced  by  placing  the  sections  for  a  few  minutes 
in  a  boiling  saturated  solution  of  sodium  hydrogen  sulphite ;  after  wash- 
ing, the  sections  are  finally  treated  with  potassium  ferrocyanide ;  con- 
cretions of  uric  acid  are  by  this  means  coloured  red. 

In  some  preparations,  the  chromatin  network  of  the  nuclei  was 
observed  to  be  somewhat  similarly  stained,  and  it  was  found  that  the 
alloxuric  bases,  histon  and  protamine,  are  similarly  affected.  The 
constituent  of  the  nucleus  which  gives  the  reaction  is  believed  to  be 
histon,  combined  as  nucleo-histon.  "W.  D.  H. 

Examination  of  Beeswax.  By  Karl  Dieterich  {Zeit.  anal.  Ckem.y 
1898,  37,  699—700;  from  Helfenherger  Annalen,  1897,  218),  and  by 
Georg  Buchner  {ibid.,  700  ;  from  Zeit.  offent.  Chem.,  1897,  3,  570). — 
For  the  estimation  of  the  *'  saponification  number  "  of  a  glyceride,  it 
is  recommended  by  Henriques  to  dissolve  3 — 4  grams  of  the  substance 
in  25  c.c.  of  light  petroleum,  add  an  excess  of  alcoholic  soda,  and 
allow  to  remain  in  the  cold  until  the  next  day  ;  saponification  is  com- 
plete, and  the  results  of  this  "  cold  saponification  process "  agree 
absolutely  with  those  of  saponification  by  heat,  whilst,  in  some  cases, 
such  as  mixtures  of  beeswax  and  ceresin,  cold  saponification  is  even 
more  satisfactory  than  the  usual  method,  provided  that  a  petroleum 
is  selected  in  which  the  substance  is  perfectly  soluble.  The  author 
maintains  that,  with  beeswax,  cold  saponification  gives  lower  values 
than  the  hot  method,  and  that  the  saponification  number  is  more 
affected  than  the  acid  number. 

Buchner  ascribes  these  differences  to  the  use  of  a  petroleum  having 
too  low  a  boiling  point  (55—75°  instead  of  100—150°). 

M.  J.  S. 

New  Colour  Reaction  for  Phenylhydrazine.  By  Louis  Simon 
{Compt.  rend.,  1898,  126,  483— 485).— The  addition  of  a  few  drops 
of  an  aqueous  solution  of  sodium  nitroprusside  to  a  warm  solu- 
tion   of     phenylhydrazine    and    trimethylamine     develops    a    blue 
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coloration,  the  intensity  of  which  is  increased  by  subsequently 
adding  a  concentrated  solution  of  potash.  The  coloration,  although 
fugitive,  is  very  intense,  and  serves  to  detect  1  part  of  phenyl- 
hydrazine  in  50,000.  The  presence  of  alcohol,  ether,  or  ammonia,  is  not 
detrimental,  but  chloroform,  benzene,  and  acids  hinder  the  production 
of  the  colour,  whilst  acetone  gives  its  own  characteristic  red  coloration. 
This  reaction  is  limited  to  phenylhydrazine  and  to  those  derivatives 
which,  like  orthotolylhydrazine  and  1  : 4-bromophenylhydrazine,  are 
substituted  in  the  aromatic  nucleus ;  alkylic  and  acidyl  derivatives  of 
phenylhydrazine,  hydrazones,  semicarbazide,  and  hydrazine  hydrate, 
under  similar  conditions,  give  no  colour  reactions  of  this  nature. 

G.  T.  M. 

Estimation  of  Caffeine  in  Coffee.  By  E.  Tassilly  {Bull.  Soc, 
Chim.,  1897,  [iii],  17,  761—766  and  766— 768).— The  methods 
employed  for  the  estimation  of  caffeine  in  coffee  may  be  classed  in 
three  groups.  1.  The  coffee,  with  or  without  the  addition  of  lime, 
magnesia,  or  ammonia,  is  extracted  with  warm  chloroform.  2.  The 
coffee  is  extracted  with  hot  water  and  the  solution  shaken  with  chloro- 
form, either  directly  or  after  evaporation  with  magnesia.  3.  The 
coffee,  with  or  without  the  addition  of  an  alkali,  is  treated  with  a 
solution  of  sodium  benzoate  (Herlant)  or  salicylate  (Gorges)  and  the 
liquid  then  extracted  with  chloroform.  The  methods  of  the  first 
group  give  uncertain  results,  with  the  exception  of  that  of  Grandval 
and  Lajoux,  in  which  ammonia  and  ether  are  employed.  Of  the 
methods  of  the  second  group,  those  of  Dvorkovitch  and  of  Domergue  and 
Nicolas  give  satisfactory  results,  and  may  be  employed  when  time 
does  not  allow  the  use  of  the  more  accurate,  but  tedious,  processes  of 
Herlant  and  Gorges. 

Since  the  complete  desiccation  of  hydrated  caffeine  is  somewhat 
troublesome, it  is  always  preferable  to  weigh  it  after  crystallisation  from 
chloroform.  In  order  to  obtain  a  pure  product,  it  is  necessary  to  use  an 
alkali  in  the  extraction,  and  magnesia  is  to  be  preferred  to  lime,  since 
the  latter,  in  presence  of  water  at  100°,  causes  decomposition  of 
caffeine  with  liberation  of  ammonia.  Some  other  slight  modifications 
in  the  working  of  the  various  processes  are  suggested. 

In  the  second  paper,  the  author  describes  a  new  process,  which  is 
carried  out  as  follows.  Ten  grams  of  the  powdered  sample  is 
extracted  five  times  with  boiling  water,  200  c.c.  of  the  latter  being 
used  for  each  extraction.  Half  of  the  liquid  thus  obtained  is 
evaporated  to  dryness,  the  residue  made  into  a  paste  with  1 — 2  c.c.  of 
10  per  cent,  sulphuric  acid,  and  thoroughly  extracted  with  boiling 
water.  The  aqueous  extract  is  then  either  (1)  evaporated  to  dryness 
with  20  grams  of  sand  and  2  grams  of  magnesia,  and  the  caffeine 
extracted  by  digestion  with  warm  chloroform,  or  (2)  made  alkaline 
with  ammonia  and  repeatedly  agitated  with  chloroform  in  the  cold. 
The  best  results  are  obtained  by  the  second  mode  of  procedure,  and 
the  test  analyses  quoted  are  very  satisfactory.  N.  L. 

Artificial  Coloration  of  Coffee.  By  Giulio  Morpurgo  {VOroaiy 
1897,  20,  397 — 403). — With  the  object  of  improving  its  appearance, 
coffee  is  frequently  subjected   to  the  processes  of  (1)  washing  with 
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water  to  which  antiseptics,  such  as  boric  acid,  are  often  added ;  (2) 
colouring  with  mixtures  of  various  substances,  of  which  the  most  com- 
monly used  are  graphite,  bone  black,  soot,  ultramarine,  Berlin  blue, 
lead  chromate,  iron  tannate,  yellow  ochre,  chalk,  talc,  and  various 
aniline  colours ;  (3)  polishing  with  resin,  wax,  sandarach,  talc,  and 
similar  substances. 

The  colour  of  the  sample  and  its  appearance  when  examined  with  a 
lens  often  afford  indications  of  the  treatment  to  which  it  has  been 
subjected.  The  presence  of  resin  is  shown  by  the  turbidity  produced 
on  adding  water  to  the  cold  alcoholic  extract.  Wax  may  be  extracted 
by  heating  with  alcohol  to  which  a  little  ether  has  been  added.  For 
the  detection  of  colouring  matters,  50  grams  of  the  coffee  is  boiled  for 
half  an  hour,  first  with  alcohol  alone,  and  then  with  alcohol  rendered 
slightly  alkaline  with  potash,  and  after  the  filtrates  have  been 
allowed  to  stand  for  some  hours,  the  sediment  is  examined  by  micro- 
chemical  methods.  The  treatment  with  alkaline  alcohol  removes 
those  colouring  matters,  such  as  carbon  and  lead  chromate,  which 
adhere  more  closely  to  the  seed.  The  lighter  particles  of  vegetable 
matter  may  be  separated  by  treating  the  sediment  with  chloroform 
and  allowing  the  liquid  to  stand  for  24  hours.  N.  L. 

Method  for  Testing  Natural  and  Artificial  Organic  Colours. 
By  A.  G.  Rota  {phem.  Zeit.,  1898,  ii,  437— 442).— The  author  has 
tabulated  a  scheme  for  the  detection  of  organic  dyes  and  separation 
of  the  same. 

The  chief  reagent  used  is  stannous  chloride  containing  free  hydro- 
chloric acid,  which  reduces  some  colouring  matters,  but  does  not 
affect  others.  The  separation  of  the  colours  is  effected  by  ether, 
either  in  acid,  neutral,  or  alkaline  solution.  Wool  is  also  used  to 
separate  basic  colours  from  acid  compounds.  L.  de  K. 

Detection  of  Elderberry  Juice  in  Extract  of  Ergot.  By 
Italo  Ceppellini  {L'Orosi,  1898,  21,  47 — 48). — About  1  gram  of  the 
suspected  extract  is  dissolved  in  6  c.c.  of  water  acidified  with  30  drops 
of  concentrated  sulphuric  acid,  and  the  solution  vigorously  shaken 
with  10  c.c.  of  oil  of  turpentine;  after  half  an  hour,  it  is  again  shaken 
and  passed  through  a  filter  previously  moistened  with  oil  of  turpentine. 
If  the  extract  is  pure,  the  aqueous  layer  acquires  the  colour  of  sherry, 
whilst  the  oily  layer  remains  colourless.  If,  however,  not  less  than 
10  per  cent,  of  elderberry  juice  is  present,  the  oil  of  turpentine 
acquires  a  more  or  less  intense  yellowish-green  tint,  and  the  aqueous 
layer  is  of  a  fuller  wine-red  colour.  N.  L. 

Estimation  of  Tannin.  By  Leo  Vignon  (Compt.  rend.f\lSd8, 
127,  369 — 372). — Silk  free  from  gum  absorbs  tannin  readily  and 
completely  from  solutions  of  tanning  materials  at  50°,  but  does  not 
absorb  gallic  acid,  glucose,  &c.  About  5  grams  of  silk  is  necessary 
for  0*1  gram  of  tannin  dissolved  in  100  c.c.  of  water.  The  tannin 
may  be  estimated  by  (a)  the  increase  in  the  weight  of  the  silk,  (6)  the 
difference  in  the  proportion  of  solid  matter  in  the  solution  before  and 
after  the  treatment  with  silk,  (c)  by  titration  with  permanganate. 
The  last  method  is  the  most  exact,  but  b  is  simple  and  expeditious, 
and  gives  results  sufficiently  exact  for  practical  purposes. 
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The  silk  is  prepared  by  boiling  20  grams  of  raw  silk  for  30  minutes 
with  a  solution  of  50  grams  of  white  soap  dissolved  in  500  c.c.  of  water, 
this  treatment  being  repeated  and  the  silk  then  well  washed. 

The  tannin  solution  is  prepared  by  treating  in  the  usual  way  from 
10  to  20  grams  of  the  tanning  material.  One  thousand  c.c.  of  the 
solution  should  contain  about  3  grams  of  tannin.  Twenty-five  c.c.  of 
this  solution  is  diluted  to  250  c.c,  and  100  c.c.  of  the  diluted  liquid  is 
heated  at  50°  for  5  hours,  but  not  more,  with  5  grams  of  the  prepared 
silk.  Titration  with  permanganate  and  indigo,  before  and  after  the 
treatment  with  silk,  is  conducted  in  the  usual  way. 

The  results  with  sumach  and  oak  galls  are  practically  identical  with 
those  obtained  by  precipitating  the  tannin  with  cat-gut  or  ammoniacal 
zinc  acetate,  and  the  method  is  more  expeditious.  The  special  reagent 
(silk)  is  very  readily  prepared  and  is  practically  constant  in  composi- 
tion. C.  H.  B. 

A  New  Proteid  Reaction.  By  J.  H.  Elliott  {J.  Physiol,  1898, 
23,  296— 300).— Dilute  [sulphuric  acid  (1  to  5  of  water)  acting  on 
proteids  produces  a  bluish-violet  coloration  when  allowed  to  con- 
centrate slowly.  When  the  proteid  matter  is  digested,  the  colour 
passes  into  the  liquid  ;  this  shows  a  wide  absorption  band  reaching 
from  C  to  E  ov  b. 

The  test  may  be  employed  microchemicallyi  The  colour  disappears 
from  sections  when  they  are  transferred  from  acid  to  water,  alcohol, 
or  saline  solutions,  and  returns  on  placing  them  (even  after  3  weeks) 
again  in  the  acid,  or  in  strong  solutions  of  nitric  or  hydrochloric  acids. 
Deposits  of  lardacein  are  shown  very  distinctly  by  this  method. 

W.  D.  H. 

Separation  of  Albumoses  from  Peptone.  By  Paul  Muller 
(Zeit.  physiol.  Chem.,  1898,  26,  48 — 55). — The  method  suggested,  which 
is  stated  to  have  advantages  over  Kiihne's  ammonium  sulphate  process, 
is  a  modification  of  that  originally  introduced  by  Schmidt-Mulheim. 

To  the  solution,  an  equal  volume  of  30  per  cent,  ferric  chloride  solu- 
tion is  added,  and  then  alkali  until  the  reaction  is  only  feebly  acid. 
The  voluminous  precipitate  is  filtered  off,  and  to  the  filtrate  a  pinch  or 
two  of  zinc  carbonate  is  added,  the  mixture  shaken  and  again  filtered. 
The  final  filtrate  is  free  from  albumoses. 

If  leucine  and  tyrosine  are  present,  small  quantities  of  these  sub- 
stances are  carried  down  with  the  precipitate.  W.  D.  H. 
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Dissociation-spectra  of  Fused  Chlorides,  Bromides,  and 
Iodides.  By  Arnaud  de  Gramont  {Bull.  Soc.  Chim.,  1897,  [iii],  17, 
897—898,  899—900,  900— 901).— The  author  has  examined  the  spark- 
spectra  of  the  chlorides  of  sodium,  lithium,  potassium,  rubidium, 
cadmium,  and  zinc,  the  bromides  of  sodium,  potassium,  calcium,  and 
zinc,  and  the  iodides  of  sodium,  potassium,  and  cadmium,  and  finds 
that  they  exhibit  the  chief  lines  of  the  spark-spectrum  of  the  halogen 
present ;  detailed  measurements  are  given  in  the  paper,  and  the  method 
can  be  used  for  the  detection  of  minute  traces  of  the  halogens. 

T.  M.  L. 

Single  Differences  of  Potential.  By  Hector  R.  Carveth  (/. 
Physical  Chem.,  1898,  2,  289— 321).— The  author  has  determined  a 
number  of  single  differences  of  potential  by  the  dropping  mercury 
method,  attention  being  directed  more  especially  to  the  measurement 
of  metals  in  solutions  of  their  salts  ;  in  opposition  to  the  results  of 
Paschen,  it  would  appear  that  both  anion  and  cation  have  an  effect. 
With  different  concentrations  of  the  same  electrolyte,  the  values 
obtained  apparently  follow  in  regular  order.  Cases  in  which  the 
dropping  electrode  gives  values  corresponding  with  the  polarisation 
method  have  been  observed,  as  well  as  cases  in  which  a  difference  in 
the  values  occurs.  The  solution  pressure  formula  of  Nernst  was 
tested,  and  found  to  hold  approximately  in  a. few  cases,  whilst  in  the 
great  majority  of  cases  it  failed.  The  author  concludes  that  the 
values  given  by  the  drop  electrodes  are  not  true  single  differences  of 
potential.  H.  C. 

Transference  Number  for  Hydrogen.  By  Douglas  McIntosh 
{J.  Physical  Chem.,  1898,  2,  273— 288).— The  author,  after  attempting 
to  determine  the  transference  numbers  for  hydrogen  in  different  acids 
by  the  Helmholtz  method,  using  gas  electrodes,  comes  to  the  conclu- 
sion that  the  method  is  not  applicable  to  gas  cells.  It  is  probable 
that  the  source  of  error  is  to  be  found  in  the  solubility  of  the  electrode 
in  the  electrolytic  solution.  The  results  indicate  that  the  transference 
number  for  hydrogen  in  hydrochloric  acid  does  not  change  with  the 
dilution  between  normal  and  thousandth-normal  solutions. 

H.  C. 

Influence  of  Pressure  on  the  Electrical  Conductivity  of 
Solutions.  By  A.  Bogojawlensky  and  Gustav  Tammann  {Zeit. 
physikal.  Chem.,  1898,  27,  457 — 473). — The  influence  of  pressure  is  due 
to  the  changes  produced  in  (1)  volume,  (2)  viscosity,  (3)  degree  of  dis- 
sociation, (4)  dissociation  of  the  solvent,  and  is  given  by  the  equation 
1/A.  X  d\jdp=  l/v  y.  dvjdp  -H  I/17  x  drjjdp  +  1/a  x  da/ dp  +  XJXa^  x  da  J  dp. 
The  last  term  may  be  neglected  if  the  number  of  ions  of  the  solute  far 
exceeds  that  of  the  solvent  ions.  The  volume  changes  of  aqueous  solu  • 
tions  have  been  calculated  in  previous  papers,  and  the  first  partial  value 
is  obtainable.  From  Cohen's  determinations  of  the  effect  of  pressure  on 
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viscosity,  the  values  1/r;  x  d-qjdp  are  also  obtainable  for  sodium  chloride 
solutions.  The  effect  of  pressure  on  the  dissociation  constant  is  given 
by  the  expression  d  log.  kldp=  —  Av/IOOORT,  where  Av  is  the  volume 
change  (which  must  be  expressed  as  a  function  of  the  pressure)  conse- 
quent on  the  dissociation  of  a  gram-molecule  of  the  solute.  The  values 
1/a  X  da/dp  are  hence  obtained,  and  from  the  sum  of  the  three  partial 
values  the  total  pressure  eft'ects  are  calculated  for  pressures  of  100, 
200,  300,  400,  and  500  atmospheres.  The  variation  of  the  pressure 
effect  with  varying  degrees  of  dissociation  is  seen  in  the  case  of  the 
chlorinated  acetic  acids;  the  values  for  1/A,  x  dX/dp  decrease  with  increase 
of  dissociation,  and  are  in  all  cases  in  good  accord  with  the  values 
found.  In  the  cases  of  aqueous  solutions  of  ammonia  and  water,  the 
volume  changes  consequent  on  dissociation  are  unusually  great,  hence 
also  the  conductivity  change  due  to  pressure ;  in  the  case  of  ammo- 
niacal  solutions  the  found  and  calculated  values  are  compared,  with 
fair  agreement.  For  very  dilute  solutions,  the  dissociation  of  the 
solvent  becomes  important,  and  this  is  allowed  for  in  the  case  of  dilute 
solutions  (v  =  500  to  V"=  50,000)  of  hydrogen  and  sodium  chlorides  ;  the 
pressure  effect  is  found  to  increase  rapidly  with  dilution,  but  not  as 
rapidly  as  calculated.  The  apparatus  employed  for  the  determination 
of  conductivity  at  high  pressures  is  described,  and  the  results  of  the 
determinations  are  given,  the  compounds  examined  being  solutions  of 
acetic,  monochloracetic,  dichloracetic,  trichloracetic,  phosphoric,  citric, 
tartaric,  benzenesulphonic,  and  hydroferrocyanic  acids,  sodium  phos- 
phate, tartrate,  and  chloride,  potassium  citrate  and  ferrocyanide,  and 
ammonia.  L.  M.  J. 

Thermal  Bquilibrium  in  Electrolysis.  By  Donato  Tommasi 
(/.  Physical  CJiem.,  1898,  2,  229 — 232). — A  compound  capable  of 
being  oxidised  or  reduced  is  submitted  to  the  simultaneous  action  of 
an  oxidising  and  a  reducing  agent.  This  is  effected  by  making  use  of 
the  mixture  of  hydrogen  and  oxygen  obtained  by  the  electrolysis  of 
water  containing  in  solution  the  compound  under  examination.  The 
platinum  electrodes  are  brought  as  closely  together  as  possible,  the 
liquid  is  frequently  stirred,  and  the  current  reversed  occasionally. 
The  following  results  were  obtained 

Initial  compound.  Final  compound. 

Nitric  acid.  Ammonia  and  nitrite. 
Potassium  nitrate.  „  „ 

Sodium  nitrate.  „  „ 

Potassium  nitrite.  Ammonia. 

Potassium  chlorate.  Perchlorate. 

Arsenic  acid.  No  change. 
Potassium  arsenate.  „         „ 

Arsenious  acid.  Arsenic  acid. 

Potassium  arsenite.  Arsenate. 

Ferrous  sulphate.  Partial  oxidation. 

Ferric  sulphate.  Partial  reduction. 

From  these  experiments,  the  author  deduces  the  following  laws. 

1.  When  a    substance   is    submitted    to  two   equal   and   contrary 
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chemical  actions,  the  reaction  which  develops  the  most  heat  will  take 
place  in  preference,  provided  always  that  it  can  begin. 

2.  Of  two  chemical  actions,  that  which  requires  less  heat  to  start 
it  will  always  take  place  in  preference,  even  if  it  develops  less  heat 
than  the  other  action.  H.  C. 

Magnetic  Rotation  in  Salt  Solutions.  By  S.  Oppenheimer 
(Zeit.  physikal.  Ghem.,  1898,  27,  447 — 456). — It  has  been  shown  by 
Perkin  (Trans.,  1889,  680;  1894,  20)  and  by  Schonrock  (Abstr., 
1895,  ii,  196)  that  the  magnetic  rotation  of  solutions  of  hydrogen 
chloride  decreases  with  increase  of  concentration,  and  the  author, 
therefore,  endeavoured  to  determine  whether  the  same  effect  could  be 
observed  with  salt  solutions  if  sufficiently  sensitive  instruments  were 
used.  The  half-shadow  apparatus  used  by  Schonrock  with  a  polarisa- 
tion tube  80  cm.  long  was  employed,  and  solutions  of  sodium  and 
potassium  chlorides  and  bromides,  cadmium  chloride,  and  acetic  acid 
were  examined,  but  in  no  case  was  any  effect  of  concentration 
apparent.  L.  M.  J. 

Constant  Temperature  Device.  By  Hamilton  P.  Cady  {J. 
Physical  Chem.,  1898,  2,  242 — 244). — In  order  to  keep  a  constant 
temperature  in  an  apparatus  which  cannot  be  immersed  in  a  bath, 
water  having  a  constant  temperature  may  be  circulated  round  the 
apparatus  by  the  device  illustrated  in  the  cut.  A  is  an  ordinary 
75  mm.   glass  funnel 

mounted    on    a    glass  ^ U A 

rod   and    running    in  ^  >^— ^  ^  ^  ^'^ 

the  bearings  of  a  Witt 
stirrer.  F  is  a  large 
water-bath  kept  at 
the  desired  tempera- 
ture. C  is  the  appa- 
ratus through  which 
the  water  is  to  circu- 
late. The  siphon  D 
connects  C  and  F,  so 
that  the  water  comes 
to  the  same  level  in 
both  vessels.  A  is  ad- 
justed so  that  the  top 
of  the  funnel  comes  just  at  the  surface  of  the  water  in  F.  The  siphon 
E  connects  the  interior  of  the  funnel  with  C,  so  that  when  equilibrium 
is  reached  the  level  of  the  liquid  in  A,  F,  and  C  is  the  same.  If  A  is 
caused  to  rotate,  the  water  in  A  will  be  thrown  out,  and  the  level  of 
the  liquid  will  be  lower  than  that  in  C.  This  will  cause  water  to  flow 
through  E  from  C  to  A,  and  back  again  through  D  from  F  to  C. 
This  will  set  up  a  circulation  of  water  through  C  which  will  continue 
as  long  as  A  is  rotated.  H.  C. 

Experimenting  at  Low  Temperatures.  By  Waltf.er  Hempel 
{Ber.,  1898,  31,  2993 — 2997).— A  test-tube  4  cm.  wide  was  placed  in 
a  beaker  13  cm.  wide,  and  the  intermediate  space  packed  with  some 
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non-conducting  material.  This  apparatus  was  compared  with  a 
Dewar's  tube,  of  which  the  inner  vessel  had  the  same  dimensions  as 
the  test-tube ;  equal  quantities  of  solid  carbonic  anhydride  and  ether 
were  placed  in  each,  and  the  temperature  read  at  intervals  by  means 
of  an  electropyrometer.  It  was  found  that,  with  a  packing  either  of 
eider-down  or  of  pure  wool  dried  at  100°,  cooling  was  prevented 
almost  as  well  as  with  the  best-exhausted  Dewar's  tubes,  and  better 
than  with  the  ordinary  commercial  ones.  A  packing  of  dry  wool 
should,  then,  be  placed  round  vessels  in  which  ice  or  a  freezing-mixture 
is  kept,  and  filters  in  which  it  is  desired  to  filter  at  a  low  tempera- 
ture should  be  similarly  packed  ;  the  filter  may  be  a  double  one, 
with  the  space  between  filled  with  solid  carbonic  anhydride  and  ether. 
For  collecting  solid  carbonic  anhydride,  a  cardboard  funnel  is  re- 
commended, with  a  very  short  neck  closed  with  a  cork,  and  an  annular 
strip  of  linen  fastened  round  the  edge  of  the  funnel  so  as  to  form  a 
bag.  The  cylinder  of  liquid  anhydride  is  placed  mouth  downwards  in 
a  slanting  position ;  the  linen  bag  is  grasped  with  the  gloved  hand 
and  gathered  round  the  mouth  of  the  cylinder,  which  is  then  opened  ; 
solid  anhydride  collects  in  the  bag,  and  may  be  shaken  down  through 
the  neck  into  a  suitable  receptacle.  From  1  kilo,  of  the  liquid 
anhydride,  270 — 300  grams  of  the  solid  can  be  obtained  ;  at  the  prices 
current  in  Germany  for  the  liquid,  the  solid  thus  costs  2s.  per  kilo. 
The  lowest  temperature  (about  -  79°)  is  attained  by  mixing  the 
solid  anhydride  with  so  much  ether  that  not  too  stiff  a  magma  is 
formed ;  the  temperature  then  remains  constant  so  long  as  solid 
particles  are  still  present.  C.  F.  B. 

Boiling  Point  Curve  for  Benzene  and  Alcohol.  By  E.  F. 
Thayer  {J.  Physical  Chem.,  1898,  2,  382— 384).— The  following  table 
gives  the  percentage  of  benzene  in  the  solutions  examined,  the  boiling 
points,  and  the  corresponding  barometric  readings  in  millimetres  of 
mercury. 


Benzene, 

Temp. 

Bar. 

Benzene. 

Temp. 

Bar. 

100-00 

79-5° 

736-9 

67-15 

66-9° 

735-8 

95-18 

70-8 

728-5 

59-21 

67-1 

735-3 

93-87 

69-6 

728-5 

44-45 

67-5 

732-9 

92-64 

68-8 

728-5 

35-11 

68-4 

732-9 

85-28 

67-6 

736-3 

27-14 

69-8 

732-9 

76-00 

67-1 

736-0 

15-86 

72-1 

732-9 

The  first  addition  of  alcohol  to  benzene  lowers  the  boiling  point  a 
great  deal  ;  then  comes  a  nearly  horizontal  curve  followed  by  a  rise  at 
the  alcohol  end  which  is  somewhat  less  steep  than  at  the  benzene  end. 

H.  C. 

Boiling  Point  of  Mixed  Solutions.  I.  By  Theodore  W. 
Richards  and  Wentworth  Lewis  Harrington  {Zeit.  physikal.  Chem.^ 
1898,  27,  421 — 425). — By  the  addition  of  a  gram-molecule  of  cadmium 
oxalate  to  10  litres  of  water  containing  a  slight  excess  of  hydrogen 
chloride,  the  boiling  point  is  depressed  to  the  extent  of  0*101°.  This 
is  explained  by  the  formation  of  two  almost  undissociated  molecules, 
namely,  cadmium  chloride  and  oxalic  acid,  thus  2H'  -h  201'  -h  CdC^O  == 
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CdCIg  +  HgCgO^.  From  the  known  dissociation  of  the  hydrochloric  acid, 
on  the  assumption  that  there  is  no  dissociation  in  the  products,  the 
number  of  molecules  removed  is  calculated  as  1'6,  hence  the  depres- 
sion—0  "083°  whilst  from  the  known  effects  of  hydrochloric  acid, 
cadmium  chloride,  and  oxalic  acid  on  the  boiling  point  of  water,  the 
depression  is  calculated  as  0*093°,  both  results  being  lower  than  that 
actually  obtained.  Analogous  results  were  obtained  by  the  use  of 
cadmium  citrate,  the  calculated  depression  being  0*364°,  whilst  the 
value  found  was  0*434°. 

II.  By  Clarence  M.  C.  Gordon,  L.  J.  Henderson,  and  W.  L. 
Harrington  (ibid.,  425 — 428). — Experiments  similar  to  the  pre- 
ceding were  made  with  sodium  chloride  and  cadmium  sulphate  ;  in 
this  case,  also,  a  depression  of  the  boiling  point  occurs,  owing  to  the 
dissociation  of  sodium  sulphate  being  less  than  that  of  sodium  chloride. 
The  greatest  possible  decrease  of  molecular  groups  is  given  by 
CdSO^  +  2(1  -  a)NaCl  +  2aNa'  +  2aCr  =  CdClg  +  NagSO^,  that  is,  -  2a. 
From  the  known  dissociation  of  sodium  chloride,  the  maximum 
depressions  (that  is,  for  undissociated  sodium  sulphate)  in  the  cases 
examined  are  0*081°  and  0*036°,  whilst  those  found  were  0*093°  and 
0*060°.  From  this,  it  appears  that  either  the  accepted  dissociation 
values  are  incorrect,  or  that  even  in  dilute  solutions  of  cadmium  salts 
double  molecules  occur.  L.  M.  J. 


Study  of  a  Three-Component  System.  By  Hector  K.  Carveth 
(J.  Physical  Chem.,  1898,  2,  209 — 228). — Numerous  determinations 
were  made  of  the  freezing  points  of  mixtures  of  the  nitrates  of  lithium, 
sodium,  and  potassium,  the  results  being  plotted  on  the  triangular 
diagram  (Abstr.,  1898,  ii,  65).  The  composition  and  melting  points 
of  the  three  binary  and  the  ternary  eutectic  mixtures  are  approxi- 
mately as  follows. 


Percentage  composition. 

M.  p. 

LiNOg 

NaNOs 

KNO3 

47 

53 



204' 

34 

— 

66 

129 

— 

45*5 

54-5 

218 

30 

14 

56 

120 

H.  C. 

Thermochemistry  of  Sodium  Suboxide  and  Peroxide.  By 
Robert  de  Forcrand  (Compt.  j-end.,  1898,  127,  514— 516).— The 
reaction  NagO  sol. +  2H2O  liq.  +  Aq  =  3NaOH  diss. +  H  gas  develops 
+  97*78  Cal.,  hence  Nag  sol.  +  0  gas  =  NagO  sol.  develops  4-101  *57  Cal. 
or  +67*62  Cal.  for  Nag. 

The  reaction,  NagOg  sol. -I- 2HC1  diss.  =  2NaCl  diss.  ^HgOg  diss, 
develops +  41 '81  Cal.,  hence  Nag  sol. +  O2  gas  =  Na202  sol.  develops 
+  119*79  Cal.  The  heat  of  formation  of  the  monoxide  is  about 
100  Cal. 

The  rapidity  of  the  action  of   water  and  other  reagents  on  the 
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suboxide  is  partly  attributable  to  the  large  area  of  its  surface 
resulting  from  its  porous  character.  C.  H.  B. 

Heats  of  Formation  of  Cyanic  Acid  and  Carbamide.  By 
Marcellin  p.  E.  Berthelot  {Ann.  Chim.  Phys.y  1897,  [vii],  11, 
145 — 149). — This  paper  gives  details  of  thermochemical  determina- 
tions previously  recorded  (Abstr.,  1897,  ii,  7).  G.  T.  M. 

.Thermochemistry  of  Formaldehyde.  By  Marcel  Delepine 
{Bull.  Soc.  Chim.,  1897,  [iii],  17,  849—859.  Compare  Abstr.,  1897,  ii, 
359). — The  author  recognises  two  polymeric  modifications  of  formalde- 
hyde, namely, trioxymethylene  or  metaformaldehyde,  (CHgO)^,  produced 
by  the  polymerisation  of  anhydrous  formaldehyde,  and  by  the  action  of 
dehydrating  agents  on  the  concentrated  aqueous  solution  ;  and  para- 
formaldehyde produced  on  evaporating  the  aqueous  solution.  Para- 
formaldehyde is  distinguished  from  metaformaldehyde  by  its  solubility 
in  water  ;  it  is  invariably  hydrated  (compare  Losekann,  Abstr.,  1892, 
423),  and  is  regarded  by  the  author  as  containing  a  number  of  com- 
pounds of  the  series  (GK.fi)n,il2^>  ^^  which  methylene  glycol  is  the 
first  member.  It  is  now  shown  that  the  heat  of  formation  of  metaform- 
aldehyde is  identical  with  that  of  formaldehyde  in  aqueous  solution, 
namely,  40*4  Cal.  ;  as  the  heat  of  formation  of  the  anhydrous  substance 
is  only  25*4  Cal.  there  is  a  development  of  heat  =  15-0  Cal.  in  the  poly- 
merisation, which  is,  therefore,  a  strongly  exothermic  action.  The  dis- 
solution of  metaformaldehyde,  which  takes  place  when  it  is  heated  with 
water  at  130°  in  sealed  tubes,  is  an  isothermic  action,  but  two 
exothermic  changes  also  occur, 

2CH2O  aq.  +  HgO  liq.  =    CHg.OH  aq.  +  H-COOH  aq.  -H  2  x    8-1  Cal. 
3CH2O  aq.  -I-H2O  liq.  =  2CH3,OH  aq.  +  COg  gas  +2x11-0      „ 

for  this  reason,  formaldehyde  is  a  methylating  agent  of  greater  power 
than  methylic  aleohol.  The  heat  of  formation  of  a  specimen  of  para- 
formaldehyde, of  the  composition  Cli.fi,^Tl2^  ^^^  found  to  be  42*5 
Cal.  ;  this  value  is  2  units  greater  than  that  of  metaformaldehyde, 
and  serves  to  explain  the  fact  that  the  latter  is  only  produced  from  the 
aqueous  solution  in  presence  of  dehydrating  agents. 

The  action  of  potash  on  aqueous  formaldehyde  does  not  lead  to 
the  production  of  any  definite  compound,  although  heat  is  developed, 
especially  in  concentrated  solution.  The  development  of  heat  depends 
only  on  the  final,  and  not  on  the  initial,  concentration  of  the  solution  ; 
thus,  for  molecular  proportions, 

r  CH2O  aq.  (  500  e.c.)-hKOH  aq.  (  500  c.c.)  gave  +3*10  Cal. 

'  CHgOaq.  (   100c.c.)-i-KOHaq.  (  900c.c.)     „  -I-3-13    „ 

'  CH2O  aq.  (1000  c.c.)  +  KOH  aq.  (1000  c.c.)       „  +  2*54    „ 

;  CH^O  aq.  (  100  c.c.)  +  KOH  aq.  (1900  c.c.)      „  +  2-61   „ 

The  heat  of  dilution  of  the  potash  solution  is  insignificant,  and  that 
of  the  formaldehyde  must,  therefore,  be  equally  small ;  as,  however, 
a  sudden  development  of  heat  occurs  on  diluting  a  concentrated 
solution,  the  slow  absorption  of  heat  which  follows  must  be  of  equal 
magnitude;  for  the  first  phase,  CH2O  aq.  (100  c.c.) -f-HgO  (900  c.c.) 
gave  +0*45  Cal.     The  slow  absorption  of  heat  corresponds  with  the 
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slow  decrease  of  molecular  weight  observed  by  Grossman  and  Esche- 
weiler  (Abstr.,  1890,  1092),  and,  in  the  opinion  of  the  author,  is  due 
to  the  gradual  dissociation  of  the  paraformaldehyde  in  the  solution. 
The  first  development  of  heat  he  regards  as  due  to  the  hydration  of 
monomolecular  formaldehyde,  and  by  cooling  a  30  per  cent,  solution 
to  -  40°,  he  was  able  to  separate  a  solid  hydrate,  which  melted 
between  -  30°  and  -  25°,  and  had  approximately  the  composition, 
CH2O  +  3H2O.  T.  M.  L.  . 

Thermochemistry    of    Isoamylmalonic   Acid.     By    Gustavb 

Massol  {Compt.  rend.,  1898,  127,  526^528). — Isoamylmalonic  acid, 
prepared  by  the  action  of  isoamylic  iodide  on  ethylic  sodiomalonate 
and  crystallised  from  ether,  forms  anhydrous  crystals  which  melt  at 
98°;  heat  of  dissolution,  -2*50  Cal.;  heat  of  neutralisation  by  potas- 
sium hydroxide,  1st  equivalent  +  13-90  Cal. ;  2nd  equivalent 
+  13-95;  total  +  27*85  Cal.  Heat  of  dissolution  of  the  anhydrous 
potassium  salt  +  6*44  Cal.,  hence  CgHj^O^  sol.  +  2K0H  sol.  = 
CgHjaO^K  sol.  +  2H2O  sol.  develops  +  46 '69  Cal.  The  corres- 
ponding value  for  suberic  acid  is  +  44*76  Cal.,  hence  the  value 
of  the  acidic  function  is  higher  for  isoamylmalonic  acid  than  for 
suberic  acid,  a  result  which  affords  additional  evidence  in  support  of 
the  conclusion  previously  arrived  at  that  in  the  oxalic  series  the 
thermal  value  of  the  acidic  function  of  the  normal  acid  is  lower  than 
the  corresponding  value  for  its  isomerides,  and  is  always  related  to  the 
degree  of  separation  of  the  two  carboxyl  groups.  C  H.  B. 

Solution  of  Solids  and  Liquids  in  Gases.  By  P.  Yillard 
(Chem.  News,  1898,78,  297—298,  309—310.  Compare  Hannay  and 
Hogarth,  Abstr.,  1880,  210  ;  Pictet,  1895,  ii,  201,  and  Yillard,  ibid., 
255). — At  a  temperature  of  17°,  gases  under  pressure  take  up  considerable 
quantities  of  liquids  and  solids.  Oxygen  under  4  atmospheres  absorbs 
an  increased  amount  of  bromine,  which  is  still  more  marked  at  50, 100, 
or  200  atmospheres.  At  100  atmospheres,  the  density  of  the  sus- 
pended bromine  appears  to  be  almost  three  times  that  of  a  saturated 
bromine  atmosphere  in  a  vacuum  ;  the  colour  of  the  atmosphere  under 
pressure  is  deeper  than  when  no  compression  is  employed,  and  when 
the  pressure  is  released  the  bromine  is  deposited.  Iodine  also  volati- 
lises in  compressed  oxygen,  but  to  a  less  extent  than  bromine,  whilst 
air  and  hydrogen  under  pressure  also  sustain  increased  quantities  of 
bromine. 

Methane  is  very  active  in  this  direction ;  ethylic  chloride  at  180 
atmospheres  dissolves  in  5  or  6  times  its  volume  of  methane,  whilst 
at  200  atmospheres  the  two  become  miscible  in  any  proportion  and  the 
surface  of  separation  between  the  gas  and  the  liquid  disappears.  The 
same  phenomenon  takes  place  with  carbon  bisulphide  under  about  550 
atmospheres  at  the  ordinary  temperature,  and  under  250  atmospheres 
at  150°.  Iodine,  camphor,  and  paraffin  also  volatilise  in  compressed 
methane,  and  on  releasing  the  pressure  the  iodine  and  camphor  crystal- 
lise on  the  inside  of  the  tube,  and  the  paraffin  falls  out  in  brilliant  flakes. 

Ethylene  under  300  atmospheres  pressure  takes  up  sufficient  iodine 
to  colour  it  a  very  deep  violet,  but  in  time  the  colour  disappears  as 
combination   ensues.      Compressed    ethylene   also   dissolves   paraffin, 
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stearic  acid,  and  camphor  ;  the  latter  volatilises  readily  under  small 
pressure,  and  when  the  pressure  is  increased  to  150  atmospheres,  the 
unvolatilised  camphor  becomes  liquid,  but  continues  volatilising  as  the 
pressure  is  further  increased ;  on  releasing  the  pressure,  the  same 
phenomena  ensue,  but  in  the  reverse  order.  Compressed  nitrous 
oxide  takes  up  bromine  to  the  same  extent  at  20  atmospheres  as 
oxygen  at  40  and  compressed  carbonic  anhydride  takes  up  iodine,  but 
the  pressures  that  can  be  obtained  are  limited  by  the  liquefaction  of 
the  gas.  Critical  point  phenomena  are  observed  in  these  experiments 
either  when  the  temperature  is  raised  and  the  pressure  kept  constant 
or  vice  versd.  It  is  suggested  that  these  observations  may  find  applica- 
tion for  the  distillation  of  substances  that  are  decomposed  by  heat  ; 
when  taking  up  under  pressure  in  a  suitable  gaseous  medium  and 
redepositing  by  relieving  the  pressure  might  in  some  cases  prove  more 
advantageous  than  distilling  in  a  vacuum.  D.  A.  L. 

Solution  Pressure  of  some  Haloid  Salts.  By  Paul 
EoHLAND  (Zeit.  anorg.  Ghem.,  1898,  18,  327— 330.)— The  solubility  of 
the  haloid  salts  of  the  alkali  metals  in  alcohols  decreases  with  rising 
molecular  weight  of  the  alcohol,  and  increases  with  rising  molecular 
weight  of  the  salt,  the  chlorides  having  the  lowest  and  the  iodides  the 
greatest  solubilities.  In  the  case  of  the  haloid  salts  of  cadmium, 
copper,  silver,  mercury,  and  lead,  the  solubility  also  decreases  with  the 
rising  molecular  weight  of  the  alcohol,  but  the  iodides  in  these  cases 
have  the  smallest  and  the  chlorides  the  greatest  solubilities. 

H.  0. 

Some  Reactions  in  Methylic  Alcohol  and  Acetone.  By 
Paul  Rohland  {Zeit.  anorg.  Chem.,  1898,  18,  322— 326).— Methylic 
alcohol  occupies  a  position,  as  a  solvent,  between  that  of  water  and 
ethylic  alcohol.  lonisation  takes  place  to  a  greater  extent  than  in 
ethylic  alcohol,  and  is  in  some  cases  even  equal  to  that  in  water ; 
reactions,  therefore,  usually  take  place  in  methylic  alcohol  as  in 
water.  In  acetone,  ionisation  does  not  take  place  to  the  same  extent, 
and  the  reactions  are,  therefore,  frequently  modified.  Mercuric  iodide 
is  far  more  soluble  in  acetone  than  in  water,  and  potassium  chloride  is 
much  less  soluble  ;  consequently,  in  dilute  solution  in  acetone,  potass- 
ium iodide  and  mercuric  chloride  give  a  precipitate  of  potassium 
chloride.  For  similar  reasons,  potassium  iodide  and  cadmium  bromide 
give  a  precipitate  of  potassium  bromide.  H.  C. 

Benzene,  Acetic  Acid,  and  "Water.  By  John  Waddell  {J. 
Physical  Chem.,  1898,  2,  233 — 241). — The  distribution  ratio  of  acetic 
acid  in  benzene  and  water  as  solvents  was  studied  ;  an  exponential 
formula  of  the  general  form  xy'^  —  coTiB,t.,  where  x  and  y  refer  to  the 
amounts  of  benzene  and  water  in  a  constant  quantity  of  acetic  acid,  is 
only  found  to  give  an  approximate  representation  of  the  results.  The 
ratio  of  acetic  acid  in  water  to  acetic  acid  in  benzene  increases 
indefinitely  with  increasing  dilution.  The  percentage  of  acetic  acid  in 
the  aqueous  phase  passes  through  a  maximum.  The  ratio  of  benzene 
to  water  in  the  more  dense  phase  is  greater  than  unity  over  a  portion 
of  the  isothermal,  even  when  the  concentrations  are  expressed  in 
reacting  weights.  H.  C. 
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Equilibria  of  Stereoisomerides.  By  Wilder  D.  Bancroft  {J. 
Physical  Chem.,  1898,  2,  143—158,  and  245— 255).— The  theory  of 
permanent  changes  developed  by  Duhem  (Abstr.,  1897,  ii,  439),  and 
applied  by  him  to  explain  the  behaviour  of  supercooled  sulphur,  is 
extended  by  the  author  to  organic  compounds  which  exist  in  isomeric 
modifications,  such  as  stilbene  dichlorido,  acetaldoxime,  benzaldoxime, 
and  others.  In  general,  we  have  in  these  cases  two  modifications  in 
equilibrium  in  the  liquid  phase,  the  presence  of  the  one  lowering  the 
freezing  point  of  the  other.  If  we  take  into  account  the  element  of 
time,  equilibrium  may  be  reached  practically  instantaneously,  or  in  a 
measurable  length  of  time,  or  the  system  will  appear  to  contain  two 
components  provided  we  act  rapidly  enough,  and  one  component 
provided  we  act  slowly.  If  a  solid  substance  melts  at  one  temperature 
and  freezes  at  another,  this  is  proof  positive  of  the  existence  of  two 
liquid  modifications,  provided  no  decomposition  takes  place.  If  the 
more  fusible  of  two  solid  modifications  is  the  more  stable,  we  are  also 
justified  in  deducing  the  existence  of  two  liquid  modifications,  although 
the  converse  is  not  necessarily  true,  and  if  the  less  fusible  of  two  solid 
modifications  is  the  more  stable,  it  does  not  follow  that  only  one 
liquid  modification  is  possible. 

A  discussion  is  also  given  of  the  conditions  under  which  a  reversal 
of  stability  does  and  does  not  take  place,  on  adding  another  component 
which  forms  no  compounds  with  the  two  modifications.  H.  C. 

Dissociation  of  Polyvalent .  Salts.  By  Paul  Calame  {Zeit. 
physikal.  Chem.,  1898,  27,  401 — 420). — The  degrees  of  dissociation  of  a 
number  of  metallic  salts  of  organic  acids  were  determined  at  various 
dilutions,  the  ratio  of  the  actual  to  the  normal  molecular  depression 
being  given.  For  formates  and  acetates,  the  values  are  almost 
identical ;  in  the  cases  of  zinc  formate  and  acetate,  and  of  lead 
acetate,  the  increase  of  dissociation  with  dilution  is  greater  than  for 
the  other  salts,  so  that  the  curves  for  these  three  compounds  cut 
other  curves.  In  the  case  of  the  acetates  of  calcium,  strontium,  and 
barium  there  is  an  apparent  increase  of  dissociation  with  increase  of 
concentration  from  ]Sr/4to  N/2.  For  copper  malate,  the  ratio  is  less 
than  unity  so  that,  probably,  complex  molecules  are  present.  The 
concentrations  of  the  copper  ions  in  solutions  of  copper  malate,  citrate, 
glycerate,  and  salicylate  were  also  calculated  by  the  determination  of 
the  E.M.F.  of  copper  chains  containing  these  salts  ;  the  existence  of 
complex  molecules  was  indicated  in  the  case  of  the  three  first  salts, 
but  not  in  the  case  of  the  salicylate,  results  in  accord  with  the  cryoscopic 
observations  (Kahlenberg,  Abstr.,  1896,  ii,  6).  Magnesium  fumarate 
was  found  to  be  more  highly  dissociated  than  magnesium  maleate,  a 
result  which  is  in  accord  with  Ostwald's  law  concerning  the  dissocia- 
tion of  dibasic  acids  (Abstr.,  1892,  1145).  L.  M.  J. 

Molecular  Weights  of  Liquids.  By  Clarence  L.  Speyers  {J. 
Physioal  Chem.,  1898,  2,  347—361  and  362— 363).— The  author 
applies  the  equation  ^-^^1(^2  +  n^)  =  (p  - p)/p,  in  which  n^  is  the  number 
of  molecules  of  one  constituent  of  a  homogeneous  mixture,  Wg,  the 
number  of  molecules  of  the  other  constituent,  p,  the  vapour  pressure 
in  the  pure  state  of  that  constituent  to  which  Wg  refers,  and  p,  the 
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vapour  pressure  of  the  same  constituent  after  the  other  constituent 
has  been  mixed  with  it,  to  the  experimental  results  obtained  by 
Linebarger  and  Raoult.  He  concludes  that  where  discrepancies 
arise,  these  can  be  accounted  for  by  association  or  dissociation  of  the 
constituents  as  given  by  the  fundamental  equation.  He  also  shows 
that  when  two  liquids  are  not  miscible  in  all  proportions,  the  separa- 
tion of  a  second  phase  shows  the  sudden  formation  of  more  complex 
molecules  on  the  part  of  one  constituent.  H.  C. 

Velocity  of  Hydrolysis  of  Maltose.  By  Alexius  von  Sigmond 
(ZeiL  physikal.  Chem.y  1898,  27,  385— 400).— The  velocity  of 
hydrolysis  of  maltose  was  determined,  hydrochloric  acid  being 
employed  as  the  hydrolytic  agent  ;  the  reaction  was  found  to  be  of 
the  jBrst  order,  as  in  the  case  of  sugar  inversion,  but  the  velocity 
increases  slightly  with  the  maltose  concentration.  The  effect  of 
rise  of  temperature  was  examined,  and  it  was  found  that  the  ex- 
ponential formula  of  Arrhenius  (Abstr.,  1889,  1103)  applies  here 
also,  but  the  constant  A  of  the  formula  being  greater  for  maltose 
than  for  cane-sugar,  the  temperature  effect  is  more  marked  in  this 
case.  The  catalytic  effects  of  hydrochloric,  sulphuric,  and  oxalic 
acids  were  found  to  be  in  the  ratio  100  :  40*5  :  14*1,  whilst  for  cane- 
sugar  the  values  are  100  :  53-7 :  18'2,  so  that,  although  the  order  is 
the  same,  yet  the  velocity  is  dependent,  not  only  on  the  acid,  but 
also  on  the  sugar  employed.  The  velocity-constants  for  the  hydrolysis 
of  cane-sugar  and  maltose  by  acetic  acid  were  compared  at  69 '24°, 
the  ratio  being  found  to  be  1133,  but,  owing  to  the  different  effects 
of  temperature,  this  ratio  would  not  remain  constant  for  different 
temperatures.  L.  M.  J. 

Catalytic  Action  of  Platinum  Black.  By  Alexander  de 
Hemptinne  (Zeit.  ;;A?/siA;a/.  Chem.,  1898,  27,  429 — 441). — Mond, 
Ramsay,  and  Shields  (Abstr.,  1898,  ii,  599)  have  shown  that  the 
formation  of  a  compound  of  platinum  and  hydrogen  during  the 
occlusion  of  the  gas  is  very  doubtful,  and  the  author  hoped  to  solve 
the  question  by  the  examination  of  the  phenomena  of  occlusion  at 
very  low  temperatures,  since  it  seems  probable  that,  if  due  to  the 
formation  of  a  compound,  the  occlusion  would  then  be  greatly 
diminished.  The  absorption  of  hydrogen  by  carbon,  which  appears 
to  be  purely  mechanical,  was  found  to  be  far  greater  at  —  78°  than 
at  -f- 15°,  but  in  the  case  of  platinum  the  reverse  obtained,  the 
absorption  in  all  the  experiments  being  greater  at  the  higher  tem- 
perature, whilst,  if  the  absorption  tube  is  allowed  to  slowly  regain 
the  higher  temperature,  a  marked  absorption  of  the  gas  occurs  at 
about  —40°.  Freshly  prepared  platinum  black  possesses  a  very 
great  absorptive  power,  even  at  the  temperature  of  liquid  air,  so  that 
at  -  190°  it  induces  the  combination  of  oxygen  and  hydrogen.  The 
absorption  of  carbonic  oxide  is  completely  analogous  to  that  of 
hydrogen,  and,  according  to  Harbeck  and  Lunge,  a  definite  compound 
of  platinum  and  the  gas  exists  (Abstr.,  1898,  ii,  166).  For  palladium 
and  hydrogen,  different  results  were  obtained,  the  absorption  being 
greater  at  the  low  temperature,  although  with  carbonic  oxide  the 
results  are  similar  to  those  obtained  in  the  case  of  platinum.     It  was 
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here  noticed,  also,  that  palladium  which  has  been  in  equilibrium  with 
carbonic  oxide  is  in  some  respects  altered,  and  has  lost  its  power  of 
absorbing  hydrogen  until  a  temperature  of  about  —  20°  is  reached, 
when  a  sudden,  great  absorption  occurs.  The  explanation  of  the 
phenomena  must  be  deferred,  but  in  the  case  of  platinum  and  hydrogen, 
the  formation  of  a  compound  appears  to  be  indicated.  L.  M.  J. 

Catalytic  Action  in  the  Oxidation  of  Iodide  by  Bromic  Acid. 
By  Nikolai  Schiloff  {Zeit.  physikal.  Chem.^  1898,  27,  513 — 518). — 
Catalytic  actions  in  the  above  reaction  were  investigated  for  a  large 
number  of  acids,  salts,  and  organic  compounds  ;  acids  usually  cause 
acceleration,  salts  either  acceleration  or  retardation,  whilst  neutral 
organic  compounds  have  no  effect.  The  greatest  accelerative  effects 
were  those  of  potassium  chromate  and  dichromate,  ferrous  and  ferric 
salts,  and  pyrogallol,  whilst  sodium  phosphite  and  sulphite,  nitro- 
benzene, and  resorcinol  produced  the  greatest  retardation.  If  the 
acceleration  be  measured  by  the  expression  Ijtx-  I/to,  where  t^  and  to 
are  the  times  required  for  the  same  amount  of  oxidation  in  the  pre- 
sence and  absence  respectively  of  the  catalytic  agent,  it  is  found  that 
in  the  case  of  potassium  molybdate  and  chromate,  the  acceleration  is  a 
linear  function  of  the  concentration  for  very  low  concentrations  only. 

L.  M.  J. 

Reaction  between  Potassium  Persulphate  and  Potassium 
Iodide  ;  Catalysis  in  the  same  Reaction.  By  Thomas  S.  Price 
(Zeit.  physikal.  Chem.,  1898,  27,  474 — 512). — The  reaction  may  be 
represented  thus :  SgOg"  +  21'  =  280/'  + 1^,  and  hence  appears  to  be  of 
the  third  order.  The  velocity  constants  as  calculated  for  reactions 
of  both  second  and  third  order  were  obtained ;  those  for  the  second 
order  are  slightly  more  constant,  but  the  results  obtained  thus  are  un- 
trustworthy. The  order  may,  however,  be  calculated  by  the  expression 
n  =  \og{dcJd6^'dc2ldd2)llogcJc2,  where  dc/dO  is  the  rate  of  change  of 
concentration  at  the  concentration  c;  the  value  n  =  2'4:  is  so  obtained, 
again  an  uncertain  result.  If  the  time  necessary  for  any  given  frac- 
tional change  be  found  for  any  initial  concentration  A,  then  in  a  reaction 
of  the  first  order  <  =  constant,  for  the  second  order  ^^=^  constant,  &c. 
The  values  of  ^,  At,  and  "AH  are,  therefore,  compared  for  a  fractional 
change  of  one-fourth,  and  it  is  seen  that  the  values  At  increase  and  those 
of  AH  decrease  with  dilution,  so  that  definite  results  are  not  obtained. 
If  the  reaction  is  of  the  second  order,  however,  equivalent  changes  in 
the  concentration  of  both  compounds  should  produce  equal  effects,  and 
this  being  found  to  be  the  case,  the  author  considers  the  reaction  to  be 
of  the  second  order.  This  result  may  indicate  the  molecular  formula 
KSO4,  which  is  not  in  accord  with  former  work  (Abstr.,  1893,  ii,  572), 
or  that  the  order  of  the  reaction  depends,  not  on  the  number  of  mole- 
cules, but  of  compounds  reacting.  The  author  does  not,  however, 
discuss  either  these  or  any  other  possible  explanations.  Various  salts 
were  found  to  have  a  catalytic  effect  on  the  reaction,  that  of  disso- 
ciated iron  and  copper  salts  being  very  marked.  In  the  case  of  ferrous 
and  copper  sulphates,  the  acceleration  (measured  by  the  quantity 
IJtn-  ^jto)  was  found  to  be  proportional  to  the  concentration.  Salts 
of  nickel  and  cobalt  cause  a  slight  acceleration,  but  chromic  acid, 
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potassium  dichromate,  manganese  sulphate,  sodium  nitrite,  zinc  sul- 
phate, magnesium  sulphate,  and  potassium  sulphate  were  inactive. 
Mixtures  of  ferrous  and  copper  sulphates  were  found  to  cause  an 
acceleration  almost  double  of  that  calculated  additively,  so  that  the 
catalytic  effect  of  each  is  increased  by  the  presence  of  the  other. 
Inactive  compounds,  such  as  zinc  sulphate,  have  no  effect  on  the 
catalysis  caused  by  copper  sulphate,  but  decrease  the  influence  of 
ferrous  sulphate.  The  addition  of  acid,  at  first  causes  a  decrease  in 
the  catalytic  effect  of  copper  sulphate,  but  a  constant  value  is  soon 
reached.  L.  M.  J. 

Atomic  Weight  of  Tellurium  in  Relation  to  the  Multiple 
Proportions  of  the  Atomic  Weights  of  other  Simple  Sub- 
stances. By  Henry  Wilde  {Gompt,  rend.,  1898,  127,  613—616).— 
This  paper  is  largely  controversial,  and  does  not  lend  itself  to 
abstraction.  W.  A.  D. 

Position  of  Tellurium  and  Iodine  in  the  Periodic  System. 
By  Henry  Wilde  {Compt.  rend.,  1898,  127,  616— 618).— Metzner 
(Abstr.,  1898,  ii,  572)  has  recently  obtained  results  which  indicate 
that  the  atomic  weight  of  tellurium  (128)  is  greater  than  that  of 
iodine  ;  this,  it  is  maintained,  necessitates  a  change  in  position  of 
these  elements  in  the  periodic  system,  and  involves  a  contradiction 
of  the  accuracy  of  the  latter.  It  is  contended  that  if  the  order  of  the 
atomic  weights  of  the  elements  is  exactly  followed,  the  law  of  period- 
icity of  their  properties  ceases  to  be  valid  ;  also,  that  Mendeloeff's 
success  in  predicting  the  existence  of  gallium,  scandium, and  germanium 
was  simply  a  consequence  of  Dumas'  classification  of  the  elements  in 
families  and  to  the  relations  shown  to  exist  between  the  "  equivalents  " 
of  the  elements  of  a  family.  Boron,  judging  from  its  properties,  should 
belong  to  the  group  containing  phosphorus  and  vanadium  (compare 
Etard,  Abstr.,  1881,  20),  and  should  not  be  considered  as  the  analogue 
of  aluminium  and  gallium,  as  required  by  Mendeleeff's  classification, 
whilst  the  position  of  gold,  mercury,  and  lead  is  also  looked  on  as 
abnormal.  W.  A.  D. 

Laboratory  Sodium  Burner.  By  Carl  Pulfrich  {Chem.  Centr.^ 
1898,  i,  763  ;  from  Zeit.  Instrumenth,  18,  No.  2). — In  this  apparatus, 
a  round  sheet  of  asbestos  is  held  horizontally  above  a  Bunsen  burner 
by  means  of  a  clamp,  which  slides  on  a  vertical  rod  attached  to  the 
burner.  The  sheet  can  be  rotated  so  that  the  flame  of  the  burner 
passes  through  one  of  several  round  holes,  about  1  cm.  wide,  which 
are  cut  near  the  periphery  of  the  sheet.  By  heaping  the  illuminating 
salt,  preferably  sodium  nitrate,  on  account  of  its  low  melting  point, 
or  sodium  bromide,  which  gives  a  more  brilliant  light,  round  the  hole, 
a  luminous  flame  may  be  maintained  for  a  long  time.  The  shape  of 
the  flame  may  be  altered  by  changing  the  form  of  the  hole.  The 
apparatus,  fitted  also  with  a  detachable  carrier  for  platinum  wires,  is 
made  by  C.  Desaga,  in  Heidelberg.  E.  W.  W. 
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Inorganic   Chemistry. 


Presence  of  Free  Hydrogen  in  the  Atmosphere.  By  Armand 
Gautier  (Compt.  rend.,  1898,  127,  693— 694).— The  air  in  the  neigh- 
bourhood of  towns  contains  variable  quantities  of  combustible  carbon 
compounds,  only  minute  traces  of  which  can  be  detected  in  the  atmo- 
sphere of  mountainous  regions,  and  in  sea  air.  On  the  other  hand , 
pure  air  contains  a  small  amount  of  free  hydrogen,  the  proportion 
varying  from  11  to  18  c.c.  per  100  litres.  G.  T.  M. 

Decomposition  of  Hydrogen  Peroxide  by  Silver  Oxide.  By 
Marcellin  p.  E.  Berthelot  {Ann.  Chim.  Phys.,  1897,  [vii]  11, 
217 — 222). — An  indefinite  amount  of  hydrogen  peroxide  may  be 
decomposed  by  a  small  quantity  of  silver  oxide,  the  whole  of  the 
oxygen  evolved  being  furnished  by  the  peroxide,  whilst  the  silver 
oxide  is  itself  changed  into  the  sesquioxide,  Ag^Og,  and  free  silver. 
If,  however,  the  silver  oxide  is  in  excess,  or  if  the  solutions  employed 
are  not  sufficiently  dilute,  or  if  excess  of  free  alkali  is  present,  then 
some  oxygen  is  given  up  by  the  silver  sesquioxide. 

In  employing  this  reaction  for  the  estimation  of  hydrogen  peroxide, 
it  is  preferable  to  employ  dilute  solutions,  to  prepare  the  silver  oxide 
beforehand,  and  to  avoid  excess  of  this  reagent ;  if  the  oxide  be  formed 
in  the  presence  of  the  hydrogen  peroxide  by  the  action  of  caustic 
potash  on  silver  nitrate,  the  heat  evolved  in  this  reaction  promotes  the 
decomposition  of  silver  sesquioxide,  which  then  gives  off  oxygen. 

G.  T.  M. 

Decomposition  of  Hydrogen  Peroxide  by  Ammoniacal  Silver 
Oxide.  By  Marcellin  P.  E.  Berthelot  {Ann.  Chim.  Fhys.,  1897,  [vii], 
11,  223 — 230.  Compare  preceding  abstract). — When  hydrogen  per- 
oxide is  added  to  a  suspension  of  ammoniacal  silver  oxide  in  water,  a 
portion  of  the  latter  is  reduced  to  metallic  silver,  and  in  so  doing 
evolves  oxygen  ;  with  excess  of  peroxide,  the  reduction  is  almost  com- 
plete. When  a  solution  of  ammoniacal  silver  nitrate  is  added  to 
laydrogen  peroxide,  the  latter  is  decomposed,  but  only  a  slight  reduc- 
tion of  silver  oxide  takes  place ;  when  the  peroxide  is  added  to  the 
ammoniacal  silver  nitrate,  four-fifths  of  the  silver  is  precipitated  in  a 
crystalline  form.  When  a  solution  of  silver  nitrate  and  hydrogen 
peroxide  is  added  to  ammonia,  or  vice  versd,  more  or  less  silver  is 
always  precipitated,  the  amount  depending  on  the  order  of  mixing 
and  the  strength  of  the  solutions.  No  appreciable  quantity  of  silver 
sesquioxide  appears  to  be  formed  when  ammoniacal  solutions  are 
employed  (compare  previous  abstract).  Ammoniacal  silver  nitrate 
(1  mol.)  rapidly  decomposes  excess  of  hydrogen  peroxide  (30  mols.), 
but  with  a  smaller  proportion  the  reaction  is  slow  and  incomplete. 
Alkaline  solutions  of  potassium  silver  cyanide  and  sodium  silver 
thiosulphate  have  no  action  on  hydrogen  peroxide  ;  ammoniacal  silver 
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chloride  causes  a  slow  evolution  of  oxygen,  -which  becomes  more 
rapid  when  caustic  potash  is  added,  crystalline  silver  being  deposited. 

G.  T.  M. 

Solubility  of  Iodine  and  Bromine  in  Water.  By  F.  Dietze 
(Chem.  Centr.y  1898,  i,  1094;  from  Pharm.  Zeit.,  43,  290).— 
According  to  the  author,  when  iodine  is  shaken  with  water  at  15°, 
1  part  dissolves  in  3750  parts  of  water,  whilst  by  heating  water  and 
iodine  together  and  then  cooling  to  15°,  1  part  of  iodine  is  obtained 
in  solution  in  3500  parts  of  water.  The  solubility  of  iodine  increases 
with  the  temperature,  and  at  30°  1  part  dissolves  in  2200  parts  of 
water.  The  German  pharmacopoeia  gives  the  solubility  of  iodine  in 
water  as  1  part  in  5000,  and  that  of  bromine  as  1  part  in  30  parts  of 
water.     The  latter,  according  to  the  author,  is  correct.       E.  W.  W. 

Preparation  of  Hydrogen  Chloride,  Bromide,  and  Iodide 
for  Laboratory  Purposes.  By  Ad.  Vandenberghe  {Chem.  Centr.y 
1898,  i,  916—917;  from  Maandbl.  naturw.,  22,  35— 36).— When 
concentrated  sulphuric  acid  is  added  drop  by  drop  to  strong  hydro- 
chloric acid,  the  liberated  gas  usually  contains  free  chlorine  and  ferric 
chloride  which  are  derived  from  impurities  in  the  hydrochloric  acid  ; 
according  to  the  author,  the  gas  may  be  purified  by  adding  ferrous 
sulphate  to  the  hydrochloric  acid,  whereby  the  chlorine  is  retained 
and  the  ferric  chloride  reduced  to  ferrous  chloride.  In  order  to  test 
for  free  chlorine  by  means  of  starch  paper,  a  solution  of  the  gas  must 
be  used,  as  gaseous  hydrogen  chloride  with  starch  paper  always 
produces  a  blue  coloration  owing  to  oxidation  of  the  acid. 

Pure  hydrogen  bromide  and  hydrogen  iodide  may  be  obtained  in  a 
constant  stream  by  allowing  a  solution  of  the  acid,  prepared  by  means 
of  phosphorus,  to  drop  on  to  phosphoric  anhydride.  In  the  case  of 
hydrogen  iodide,  the  first  portions  of  the  gas  contain  free  iodine, 
which  can  be  removed  by  passing  it  through  a  solution  of  calcium 
iodide.  The  gases  are  dried  by  means  of  phosphoric  anhydride. 
When  prepared  from  organic  substances,  the  gases  always  contain 
volatile  organic  compounds.  E.  W.  W. 

Density    and   Molecular   Weight   of   Ozone.      By  Wilhelm 

Staedel  {Ber.,  1898,  31,  3143— 3144).— The  author  points  out 
that  the  assumption  recently  made  by  Ladenburg  (this  vol.,  ii, 
18,    89)    in    his    attempt   to    determine    the  density  of    ozone,  that 

1  molecule  of  iodine  is  liberated  by  1  molecule  of  ozone  is  purely 
empirical,  and  in  reality  assumes  the  very  quantity  which  is  to  be 
determined.     The  molecule  of  ozone  may  be  expressed  by  the  formula 

02  +  nO,  so  that  each  molecule  of  ozone  liberates  n  molecules  of  iodine. 
Without  independent  information  as  to  the  value  of  n,  it  is  impossible 
to  deduce  the  density  of  ozone  froiA  the  density  of  a  mixture  of  this 
gas  with  oxygen,  and  an  estimation  of  the  amount  of  iodine  liberated 
per  unit  volume  of  this  mixture.  A.  H. 

Density  and  Molecular  Weight  of  Ozone.  By  Max  Groger 
{Ber.,  1899,  31,  3174 — 3176). — In  a  recent  paper  by  Ladenburg 
(this  vol.,  ii,  18,  89)  the  density  of  a  specimen  of  ozonised  oxygen  is 
given,  and  also  the  weight  of  iodine  liberated  by  the  gas  when  in 
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contact  with  potassium  iodide,  and  by  means  of  these  numbers,  taken 
in  conjunction  with  the  fact  that  the  gas  undergoes  no  alteration  in 
volume  during  the  action  referred  to,  an  attempt  is  made  to  prove 
that  the  molecule  of  ozone  is  triatomic.  The  argument  employed  is 
fallacious,  as  the  excess  of  the  density  of  the  ozonised  gas  over  that 
of  pure  oxygen  represents  the  weight  of  oxygen  available  for  the 
liberation  of  the  iodine,  and  the  amount  of  the  latter  set  free  may  be 
at  once  calculated  if  that  excess  be  known,  whatever  be  the  molecular 
weight  of  the  ozone  concerned.  A.  L. 

Hydrates  of  G-ases.  By  P.  Villard  (Ann.  Chim.  Fhys.,  1897, 
[vii],  11,  289 — 394). — The  author  gives  full  details  of  the  apparatus 
employed  by  him  in  obtaining  the  hydrates  of  the  following  gases, 
nitrous  oxide,  carbonic  anhydride,  acetylene,  ethylene,  methylic 
chloride,  and  sulphurous  anhydride,  and  in  investigating  their  physical 
properties  (compare  Abstr.,  1888,  1020,  1241;  1890,  1386;  1895, 
i,  635  ;  ii,  44,  497). 

The  preparation  of  the  hydrates  of  the  following  liquids,  methylic 
iodide,  ethylic  chloride,  bromide  and  iodide,  methylenic  chloride, 
chloroform,  carbon  tetrachloride,  ethylidenic  chloride,  chlorethylene 
ethylenic  chloride,  and  carbon  bisulphide  is  described,  and  their  pro- 
perties are  compared  with  those  of  the  hydrates  of  the  gases. 

The  influence  of  inert  gases  under  pressure  on  the  dissociation  of 
these  hydrates  is  fully  discussed.  G.  T.  M. 

Action  of  Sodammonium  on  Arsenic.  By  C.  Hugot  (Compt. 
rend.y  1898,  127,  553 — 555). — Whereas  different  products  are  ob- 
tained by  the  action  of  sodammonium  on  phosphorus  in  presence  of 
liquefied  ammonia,  according  as  the  phosphorus  is  present  in  small 
quantity  only  or  in  excess  (Abstr.,  1896,  ii,  20,  and  1898,  ii,  573), 
arsenic  gives  rise  to  only  one  derivative,  AsNsi^,!^^^,  under  all  con- 
ditions. In  the  experiments  described,  both  the  arsenic  and  sodium 
were  carefully  purified  by  distillation,  and  were  allowed  to  interact 
under  the  same  conditions  as  were  employed  formerly  in  the  case  of 
phosphorus  (loc.  cif.).  A  brick-red  product  was  obtained,  which  con- 
tained traces  of  sodamide,  and  dissolved  only  sparingly  in  liquid 
ammonia ;  from  the  latter  solution,  small  crystals  of  the  compound 
were  obtained.  W.  A.  D. 

Compounds  of  Carbonic  Anhydride  with  Water,  Ethylic 
Ether,  and  Alcohols.  By  Walther  Hempel  and  Johannes  Seidel 
(Ber.,  1898,  31,  2997— 3001).— A  weighed  quantity  of  water  was 
sealed  in  a  tube  with  solid  carbonic  anhydride ;  at  the  ordinary 
temperature,  the  liquid  formed  two  layers,  the  water  underneath  ;  on 
cooling  the  tube  slowly,  crystals  formed ;  these  began  to  melt  at 
about  8°.  The  tube  was  then  cooled  to  -79°,  opened,  furnished  with 
a  delivery  tube  dipping  under  mercury,  and  then  allowed  to  rise  in 
temperature  ;  carbonic  anhydride  was  evolved  furiously  at  first,  but 
ceased  to  come  off  at  -  25°  ;  at  -  2°,  the  evolution  of  gas  again  com- 
menced, and  the  volume  that  came  off  between  this  temperature  and 
+  20°  corresponded  with  a  composition  of  COg  +  SKfi  for  the  crystals  ; 
another  experiment  gave  results  corresponding  with  CO^  4-  9H2O. 
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Aqueous  ether  was  saturated  with  solid  carbonic  anhydride,  and 
the  solid  that  formed  was  collected  on  a  cooled  filter ;  the  loss  of 
weight  which  it  underwent  up  to  0°  was  taken  as  carbonic  anhydride, 
and  that  at  0 — 37°  as  ether,  the  rest  being  water  ;  the  error  of  such 
an  estimation  is  2 — 3  per  cent.  It  was  found  that  the  composition  of 
the  solid  varied  with  the  temperature  at  which  it  had  been  collected. 
At  a  very  low  temperature,  little  else  but  carbonic  anhydride  was 
present ;  the  amount  of  ether,  and  still  more  that  of  the  water, 
increased  with  the  temperature  of  isolation  ;  at  -  50°  the  composition 
corresponded  approximately  to  COg  +  ^HgO  +  EtgO. 

With  aqueous  ethylic  alcohol,  a  compound  I7CO2  + 3EtOH  +  H20 
was  obtained.  Monocarbonates  of  alkyl  radicles,  ROH  +  COg,  were 
obtained  by  weighing  a  quantity  of  the  alcohol  into  a  tube,  distilling 
into  it  excess  of  liquid  carbonic  anhydride,  and  then  allowing  the  excess 
to  evaporate  and  cooling  the  tube.  The  methyl,  ethyl,  tertiary  butyl, 
and  amyl  compounds  melt  at  -  57  to  -  60°,  -  61  to  -  57°,  -  15  to  -  10°, 
and  —  60°  ;  the  mixture  with  propylic  alcohol  separates,  on  cooling,  into 
two  layers  which  melt  at  -  56°  and  -  50°  respectively.         C.  F.  B. 

Examination  of  Sodium  Phosphate  for  Sodium  Carbonate, 
and  Reaction  of  Sodium  Phosphate  with  Phenolphthalein. 
By  Brunner  [Wetzlar]  {Zeit.  anal.  Cfiem.,  1898,  37,  740—741),— 
The  author  cannot  confirm  Geissler's  statement  (Abstr,,  1898,  458) 
that  pure  disodium  hydrogen  phosphate  does  not  give  a  pink  colour 
with  phenolphthalein.  The  purest  salt  obtainable,  recrystallised  from 
a  solution,  which,  after  being  strongly  acidified  with  phosphoric  acid, 
has  been  boiled  for  a  long  time  to  ensure  the  complete  decomposition 
of  carbonate,  exhibits  an  alkaline  reaction  with  both  litmus  and 
phenolphthalein  even  when  its  immediate  mother  liquor  is  feebly 
acid.  M.  J.  S. 

Preparation  of  Lithium  and  Calcium  Ammonias 
and  Corresponding  Amides.  By  Henri  Moissan  {Gompt. 
rend.,  1898,  127,  685 — 693). — Dry  ammonia  gas  combines  with 
potassium,  sodium,  lithium,  and  calcium,  and  the  superior  limit  of 
temperature  at  which  this  reaction  occurs  is  -  20°  for  sodium,  —  2°  for 
potassium,  20°  for  calcium,  and  70° for  lithium;  solid  ammonia  at 
-  80°  is  without  action  on  these  metals.  The  sodium  and  potassium 
ammonias  decompose  at  -  20°  and  -  2°  respectively,  whereas  the 
calcium  and  lithium  compounds  are  stable  at  ordinary  temperatures. 

Lithium  ammonia,  LijNHg,  is  obtained  as  a  brownish-red  solid  when 
the  liquid  produced  by  the  action  of  dry  ammonia  gas  on  lithium  at 
ordinary  temperatures  is  rapidly  heated  to  70° ;  if  produced  at  lower 
temperatures,  it  always  contains  more  ammonia  than  that  demanded 
by  the  above  formula.  When  allowed  to  remain  for  any  length  of  time 
at  the  ordinary  temperature,  a  solution  of  lithium  ammonia  in  liquid 
ammonia  yields  lustrous,  transparent  crystals  of  lithamide.  This 
reaction  proceeds  more  rapidly  at  65 — 80°,  and  appears  to  be  indepen- 
dent of  the  pressure.  If  solid  lithium  ammonia  heated  at  50°  or  60° 
is  exposed  to  the  rapid  action  of  the  vacuum  pump,  ammonia  is  evolved 
and  crystalline  lithium  is  obtained ;  if  the  exhaustion  is  effected  more 
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slowly  at  ordinary  temperatures  hydrogen  is  also  evolved,  and  the 
residue  consists  of  lithium  and  lithamide. 

Calcium  ammonia,  Ca,4NH3,  is  obtained  as  a  brownish-yellow  solid 
with  a  bronzy  reflex  when  crystallised  calcium  is  treated  with  dry 
ammonia  at  15° — 20°;  it  evolves  ammonia  and  hydrogen  at  ordinary 
temperatures,  and  is  slowly  converted  into  calcamide,  Ca(NHo)2. 

Both  the  lithium  and  calcium  compounds  take  fire  when  exposed  to 
air,  and  are  far  less  soluble  in  liquid  ammonia  than  the  corresponding 
sodium  compound.  These  substances  are  being  investigated  both  by 
the  author  and  by  Giintz,  the  latter  having  independently  examined 
the  action  of  ammonia  on  calcium  obtained  from  lime  by  reduction 
with  magnesium.  G.  T.  M. 

Properties  of  Calcium.  By  Henri  Moissan  {Compt.  rend.,  1898, 
127,  584 — 590). — Pure  calcium,  prepared  by  the  author's  method 
(Abstr.,  1898,  ii,  578),  separates  from  fused  sodium  in  hexagonal 
crystals,  which  have  a  sp.  gr.  =  1*85,  and  melt,  in  a  vacuum,  at  760°  ; 
after  solidifying,  the  metal  is  less  malleable  than  sodium  or  potassium, 
and  is  somewhat  brittle,  snowing  a  crystalline  fracture.  When  free 
from  nitride,  its  surface  is  brilliant,  and  silver  white  in  colour.  When 
exposed  at  a  dull,  red  heat  to  a  stream  of  hydrogen,  the  crystalline 
hydride,  CaHg,  is  formed.  Contrary  to  Matthiessen's  statement 
{Annalen,  1855,  93,  277),  calcium  is  not  acted  on  by  chlorine  at  the 
ordinary  temperature,  but  at  400°  vigorous  action  occurs,  calcium 
chloride  being  formed ;  chlorine,  however,  readily  combines  at  the 
ordinary  temperature  with  calcium  containing  nitride,  a  fact  which 
explains  Matthiessen's  result.  The  metal  is  not  acted  on  by  bromine 
or  iodine  at  the  ordinary  temperature,  but  burns  vigorously  when  heated 
in  the  vapours  of  these  elements.  It  ignites  in  oxygen  at  300°,  and 
burns  brilliantly,  the  oxide  formed  being  partially  fused  and  volatilised. 
When  calcium  is  gently  warmed  in  air,  it  burns  with  brilliant  scintil- 
lations ;  at  a  dull  red  heat,  a  partially  fused  mass  is  obtained,  which  is 
decomposed  by  water,  giving  ammonia  and  calcium  hydroxide  ;  no 
peroxide  appears  to  be  formed.  At  400°,  calcium  and  sulphur  com- 
bine with  incandescence,  the  sulphide  obtained  being  a  white  powder, 
which  dissolves  in  dilute  hydrochloric  acid  without  depositing  sulphur. 
"With  selenium  and  tellurium,  calcium  also  combines,  whilst  it  burns 
with  incandescence  in  the  vapour  of  phosphorus,  giving  a  product 
which  decomposes  water  to  form  spontaneously  inflammable  hydrogen 
phosphide.  Arsenic,  at  the  temperature  at  which  it  sublimes,  gives, 
with  calcium,  a  dark-coloured,  fused  mass,  which  decomposes  water, 
forming  hydrogen  arsenide  and  a  black,  insoluble  powder ;  calcium 
antimonide,  however,  prepared  similarly,  does  not  yield  hydrogen 
antimonide  when  decomposed  by  water  or  dilute  hydrochloric  acid,  but 
only  a  black,  insoluble  powder,  and  the  same  is  true  of  the  compounds 
of  calcium  and  bismuth,  although  here  hydrogen  is  also  evolved.  At  a 
red  heat,  calcium  combines  vigorously  with  lamp-black,  yielding  only 
one  carbide,  CaCg,  whatever  proportions  are  employed ;  calcium 
silicide,  prepared  by  strongly  heating  a  mixture  of  its  constituent 
elements,  is  not  decomposed  by  water,  but   dissolves  in  hydrochloric 
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acid,  slowly  at  the  ordinary  temperature,  rapidly  when  heated,  giving 
hydrogen,  silicon  hydride,  and  a  large  quantity  of  silicon. 

Calcium  does  not  readily  dissolve  in  potassium,  but  yields  somewhat 
brittle  alloys  with  magnesium,  zinc,  and  nickel ;  with  tin,  a  crystalline 
alloy  is  obtained,  which  contains  3 -82  per  cent,  of  calcium,  has  a 
sp.  gr.  =  6  "70,  and  decomposes  water  very  slowly.  With  mercury,  cal- 
cium combines  at  the  ordinary  temperature  to  form  a  crystalline 
amalgam,  heat  being  evolved ;  although  no  calcium  hydride  is  formed 
when  this  is  distilled  in  an  atmosphere  of  hydrogen  at  400°,  the  amal- 
gam is  rapidly  decomposed  by  nitrogen,  under  similar  conditions, 
giving  calcium  nitride,  and  blackens  when  exposed  to  air  at  the  ordi- 
nary temperature,  owing  to  the  fixation  of  both  oxygen  and  nitrogen. 

At  a  red  heat,  calcium  liberates  the  alkali  metal  from  potassium  or 
sodium  chloride ;  the  corresponding  iodides  are,  however,  not  affected. 
When  calcium  is  fused  with  calcium  iodide,  a  suhiodide  appears  to  be 
formed,  which  is  also  obtained  in  the  form  of  red,  transparent  crystals, 
when  calcium  iodide  is  decomposed  electrolytically  ;  calcium  chloride, 
under  the  like  conditions,  behaves  in  a  similar  manner. 

Calcium  is  only  slowly  acted  on  by  pure  water  at  the  ordinary  tem- 
perature, hydrogen  being  evolved ;  when  heated  in  sulphurous  anhy- 
dride, it  becomes  incandescent,  a  complex  change  taking  place.  In 
nitric  oxide,  it  burns  brilliantly,  giving  rise  to  calcium  oxide  only,  no 
nitride  being  formed.  At  a  red  heat,  calcium  combines  with  phos- 
phoric anhydride  with  explosive  violence ;  at  600"^,  it  reduces  boric 
anhydride  to  boron,  without  the  production  of  calcium  boride  (Moissan 
and  Williams,  Abstr.,  1898,  ii,  116),  and  at  a  red  heat  decomposes 
silica,  giving  calcium  silicide  and  a  small  quantity  of  silicon.  When 
slowly  heated  in  carbonic  anhydride,  it  is  only  partially  acted  on, 
carbon,  calcium  oxide,  and  a  small  quantity  of  calcium  carbide  being 
formed  ;  when,  however,  the  heating  is  rapid,  the  whole  of  the  metal 
is  converted  into  oxide  and  carbide.  With  carbonic  oxide,  the  action 
is  always  incomplete,  some  carbon  being  liberated.  Uranium  sesqui- 
oxide,  and  titanic  and  vanadic  acids  are  reduced,  when  heated  with 
calcium,  to  lower  oxides. 

Fuming  nitric  acid  acts  only  very  slowly  on  pure  calcium  ;  when 
very  slightly  diluted,  however,  the  action  is  rapid.  Cold  fuming 
sulphuric  acid  is  immediately  reduced  by  the  metal,  sulphur  and 
sulphurous  anhydride  being  formed,  whilst  sulphuric  monhydrate 
gives  rise,  in  addition,  to  hydrogen  sulphide.  Both  hydrochloric  and 
acetic  acids  dissolve  calcium  with  evolution  of  hydrogen.  When 
heated  in  gaseous  hydrogen  chloride,  the  metal  becomes  incandescent 
and  is  converted  into  chloride ;  hydrogen  sulphide,  under  similar  con- 
ditions, produces  calcium  sulphide. 

Calcium  is  not  acted  on  by  ammonia  gas  in  the  cold,  but  at  a 
dull,  red  heat  it  is  converted  into  a  mixture  of  hydride  and  nitride  j 
with  liquefied  ammonia  at  -  40°,  calcium  gives  rise  to  calcium  ammoniaj 
a  reddish-brown  solid,  the  study  of  which  is  being  continued.  Calcium 
decomposes  boron  bromide  at  a  dull  red  heat,  giving  calcium  boride 
and  boron ;  the  latter  is  also  obtained  on  heating  a  mixture  of  cal- 
cium and    boron  nitride,  calcium  nitride  being  formed.      At  a  dull 
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red  heat,  calcium  is  only  partially  acted  on  by  acetylene,  ethylene,  and 
methane,  a  crust  of  carbon,  carbide,  and  nitride  being  formed,  which 
prevents  further  action.  W.  A.  D. 

Calcium  Amalgam.  By  Jules  Fer6e  {Compt.  rend.f  1898,  127, 
618 — 620). — When  a  well  cooled  50  per  cent,  aqueous  solution  of 
calcium  chloride  is  decomposed  electrolytically,  using  a  mercury 
electrode  and  a  porous  diaphragm,  so  arranged  that  the  chlorine 
generated  cannot  act  on  the  calcium  amalgam  formed,  the  latter  is 
found  to  be  much  richer  in  calcium  than  the  amalgam  obtained  by 
Maquenne  (Bull.  Soc.  Chim.f  1892,  366)  ;  when  submitted  to  distilla- 
tion in  a  vacuum,  1*2  per  cent,  of  a  coimpound,  CagHg^,  is  left.  The 
amalgam  is  a  porous,  whitish-green  substance,  which  rapidly  oxidises 
in  air,  and  readily  decomposes  water.  When  heated  in  an  atmosphere 
of  hydrogen,  it  loses  mercury,  but  does  not  form  calcium  hydride. 
Its  remaining  properties  are  identical  with  those  given  by  Moissan 
(preceding  abstract).  In  conclusion,  the  author  confirms  the  formula 
CagNg  for  calcium  nitride,  by  analyses  based  on  its  conversion  by 
dilute  sulphuric  acid  into  calcium  and  ammonium  sulphates. 

W.  A.  D. 

Preparation  and  Properties  of  Calcium  Nitride.  By  Henri 
Moissan  {Compt.  rend.,  1898,  127,  497 — 501). — Calcium  at  a  dull  red 
heat  combines  with  nitrogen  with  incandescence  to  form  a  nitride, 
CagNg.  The  calcium  is  best  placed  in  nickel  dishes  in  a  nickel  tube. 
The  nitride  forms  transparent,  brownish-yellow,  microscopic  crystals, 
which  are  deeper  in  colour  if  they  contain  unaltered  calcium ; 
sp.  gr.  =  2'63  at  17°.  It  is  attacked  by  hydrogen  below  dull  redness, 
with  formation  of  the  hydride  and  ammonia  ;  by  chlorine  and  bromine, 
with  incandescence  in  the  cold,  or  on  very  gently  heating,  and  by 
iodine  at  dull  redness  ;  by  oxygen,  below  a  red  heat,  with  incan- 
descence ;  by  sulphur,  at  about  500°,  and  by  phosphorus  vapour  at  a 
cherry-red  heat,  but  not  by  boron  or  silicon  at  1000°  Carbon  has  no 
action  on  the  nitride  at  800°,  but  completely  decomposes  it  in  a  few 
minutes  in  the  electric  furnace;  at  1200°,  small  quantities  of  cyanide 
are  formed. 

Sodium,  potassium,  and  magnesium  have  no  action  on  the  nitride  at 
a  red  heat ;  nitric  oxide  attacks  it  slowly  below  dull  redness  and 
violently,  with  incandescence,  at  a  higher  temperature.  Dilute  acids 
dissolve  the  nitride,  but  no  action  takes  place  in  complete  absence  of 
water.  Alcohol  gradually  decomposes  it  at  the  ordinary  temperature, 
with  production  of  ammonia  and  calcium  ethoxide ;  ethylic  chloride 
attacks  it  at  a  dull  red  heat,  with  production  of  methane,  ammonium 
chloride,  and  calcium  chloride. 

When  calcium  can  be  prepared  on  a  large  scale,  it  can  readily  be 
made  to  combine  with  nitrogen  separated  from  the  air,  and  the 
nitrogen  can  be  converted  into  ammonia  by  the  action  of  steam  on 
the  nitride.  C.  H.  B. 

Action  of  Water  on  Calcium  Carbide.  By  Ernest  Chuard 
{Bull.  Soc.  Chim.,  1897,  [iii],  17,  678— 679).— The  gas  evolved  when 
water   acts   on    calcium   carbide    contains    0*03 — 0*06    per   cent,    of 
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ammonia,  produced  by  the  action  of  water  on  the  calcium  nitride, 
which  is  always  present.  Ammonia  is  also  found  in  the  residues, 
and  is  derived  from  the  action  of  water  on  calcium  cyanate. 

The  presence  of  hydrogen  sulphide  and  phosphine  in  the  acetylene 
has  also  been  proved.  The  latter  impurity  forms  0*018 — 0*032 
per  cent,  of  the  gas,  and  its  presence  accounts  for  the  insecticidal 
properties  of  acetylene  prepared  in  this  manner.  By  introducing 
calcium  phosphate  into  the  material  used  in  preparing  the  calcium 
carbide,  the  relative  amount  of  phosphine  in  the  gas,  and  therefore  the 
insecticidal  power,  is  greatly  augmented,  and  it  is  hoped  that  it  may 
find  an  application  in  the  treatment  of  phylloxera-infested  vines. 

A.  L. 

Simple  and  Complex  Magnesiumi  Pyrophosphates.  By 
Marcellin  p.  Berthelot  and  Gustave  Andre  (Ann.  Ghim.  Phys., 
1897,  [vii],  11,  190—197). — The  precipitate  obtained,  either  from 
sodium  pyrophosphate  in  the  estimation  of  pyrophosphoric  acid 
(Abstr.,  1897,  ii,  140),  or  from  sodium  metaphosphate  under  similar 
conditions,  consists  of  the  double  salt  M.g^{^H^j^^^O>j)<^  +  n'B.^O 
mixed  with  Mg3Na2(P207)2  in  the  proportion  of  three  of  the  former 
to  one  of  the  latter ;  it  also  contains  a  small  quantity  of  an  alkali 
acetate.  The  double  salt  retains  the  whole  of  its  ammonia,  even 
when  heated  to  110°,  or  when  repeatedly  washed  with  dilute  acetic 
acid ;  the  latter  treatment  removes  some  of  the  magnesium,  but  the 
quantity  of  phosphoric  acid  thereby  rendered  soluble  is  inconsiderable, 
and  only  amounts  to  0*1  per  cent. 

Excess  of  ammonium  salts  is  necessary  to  ensure  the  complete 
precipitation  of  pyrophosphoric  acid.  A  boiling  solution  of  sodium 
pyrophosphate,  treated  with  a  mixture  of  magnesium  chloride  and 
acetic  acid,  yields  a  precipitate  of  the  simple  pyrophosphate,  Mg^^O^  ; 
but  the  filtrate  still  contains  nearly  one-third  of  the  total  phosphorus. 

G.  T.  M. 

Artificial  Boracites  containing  Iodine.  By  H.  Allaire 
(Compt.  rend.,  1898,  127,  555 — 557). — The  author  describes  several 
substances  containing  iodine,  which  are  analogous  with  natural 
boracite  in  composition  and  crystalline  habit.  The  magnesium- 
horacite,  GMgOjSB^OajMglg,  is  obtained  only  with  difficulty  by  pars- 
ing the  vapour  of  magnesium  iodide  over  heated  magnesium  borate  ; 
it  is  also  formed,  but  in  an  impure  state,  by  the  action  of  iodine  on  a 
mixture  of  magnesium  and  its  borate  heated  in  an  atmosphere  of 
hydrogen ;  it  forms  colourless  cubes  and  tetrahedra.  The  zinc 
buracite,  6ZnO,8B203,Znl2,  is,  however,  readily  prepared  by  passing 
a  stream  of  carbonic  anhydride  laden  with  iodine  vapour  over  a 
heated  mixture  of  zinc  and  zinc  borate  ;  the  cadmium  compound, 
6CdO,8B203,Cdl2,  and  the  manganese  and  iron  compounds  of  corre- 
sponding composition,  are  prepared  similarly,  and  closely  resemble  the 
zinc  derivative,  but  the  nickel  compound,  GNiOjSBgOgjNilg,  is  yellow, 
and  the  cobalt  compound,  6CoO,8B203,Col2,  violet  in  colour. 

A  better  method  of  preparing  boracites  containing  chlorine  than 
has  been  hitherto  given  (compare  Rousseau  and  Allaire,  Abstr., 
1893,  ii,  468,  and  1894,  ii,  413)  consists  in  passing  hydrogen  chloride 
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over  the  corresponding  amorphous  borate  at  a  dull  red  heat ;  the 
product  is  well  crystallised  and  pure.  Several  of  the  artificial 
boracites  which  contain  iodine  can  be  prepared  by  fusing  molecular 
proportions  of  the  iodides  of  sodium  and  of  the  metal  chosen  with 
boric  acid  and  a  small  quantity  of  borax,  in  a  steel  crucible  on 
to  which  is  fitted  a  cover  furnished  with  a  small  iron  exit-tube  ;  this  is 
necessary  in  order  to  prevent  aqueous  vapour  from  the  furnace 
coming  into  contact  with  the  contents  of  the  crucible.         W.  A.  D. 

Crystallised  Basic  Cupric  Chlorate.  By  Lj^on  Bourgeois  {Bull. 
Soc.  franq.  Min.,  1898,  21,  170 — 176). — Crystals  of  cupric  chlorate, 
011(0103)2  +  6H2O,  fuse  at  65°  in  their  water  of  crystallisation  to  a  blue, 
syrupy  liquid ;  decomposition  commences  at  100°,  and  takes  place 
rapidly  at  110 — 140°  with  evolution  of  gas  and  formation  of  the 
basic  salt  Ou(0103)2,Ou(OH)2.  Bluish-green  crystals,  1 — 2  mm.  across, 
of  this  basic  salt  are  obtained  when  the  heating  is  effected  in  a  flask  on  a 
sand-bath.  Smaller  crystals  are  obtained  by  heating  a  solution  of  cupric 
chlorate  with  fragments  of  marble  or  with  carbamide  in  a  sealed  tube  at 
130°.  The  crystals  have  a  sp.  gr.  =  3*55  ;  they  are  monosymmetric,  and 
are  isomorphous  with  the  corresponding  nitrate,  Ou(N03)2,Ou(OH)2. 
When  cupric  nitrate  is  heated  in  the  same  manner,  orthorhombic 
crystals  of  the  mineral  gerhardtite,  a  dimorphous  form  of 
Ou(N03)2,Ou(OH)2,  are  formed.  Oupric  bromate  yields  a  greenish-blue, 
crystalline  powder  of  basic  bromate.  L.  J.  S. 

New  Hydrate  of  the  Saline  Oxide  of  Chromium  [Cr304]. 
By  Georges  Baugi^  {Compt.  rend.,  1898,  127,  551— 553).— When 
chromous  sodium  carbonate  (Abstr.,  1898,  ii,  294),  or,  better,  the 
corresponding  potassium  compound  (ibid.,  598),  is  boiled  with  water  in 
an  atmosphere  of  carbonic  anhydride,  a  somewhat  unstable,  brick-red 
powder  is  precipitated, having  apparently  the  composition OrgO^  +  4H2O; 
when  dried  in  a  vacuum  at  100°,  it  gives  rise  to  a  yellowish -brown 
compound,  Or304-f3H20,  which  has  a  sp.  gr.  =  3"49,  and  is  converted 
into  chromium  sesquioxide  by  the  action  at  250°  of  water-vapour, 
hydrogen  chloride,  or  an  inert  gas,  hydrogen  being  evolved  ;  it  is  also 
decomposed  by  chlorine  at  a  dull  red  heat,  giving  chromyl  chloride, 
water,  and  hydrogen  chloride.  Although  stable  in  dry  air  at  the 
ordinary  temperature,  it  is  rapidly  oxidised  to  chromium  sesquioxide 
in  presence  of  water  or  when  heated;  by  hydrogen  sulphide,  it  is 
converted  at  a  somehat  elevated  temperature  into  a  crystalline  sulphide, 
whilst  it  rapidly  reduces  dilute  sulphuric  acid  at  40°,  hydrogen 
sulphide  being  evolved  if  a  large  quantity  of  the  oxide  is  employed. 
When  the  latter  is  dissolved  in  concentrated  hydrochloric  acid,  a 
mixture  of  chromous  and  chromic  chlorides  is  obtained.  All  attempts 
to  convert  the  oxide  Or304  4-  3H2O  into  the  compound  OrgO^  -t-  HgO 
described  by  Peligot  {Ann.  Ghim.  phys.,  [iii],  1844,  12,  539)  failed,  ^^i 

W.  A.  D. 

Iron  Chromium  Carbide  and  Iron  Molybdenum  Carbide.  By 
Perey  Williams  {Compt.  rend.,  1898, 127,  483 — 484). — To-on  chromium 
carbide,  3Fe30,20r302,  intermediate  between  the  carbides  3Fe30,Or3C2 
and  Fe30,30r302  described  by  Oaruot  and  Goutal,  is  obtained  by  heating 
a  mixture  of  chromic  oxide,  200  grams;  iron,  200grams;  and  petroleum 
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coke,  70  grams,  in  a  carbon  crucible  for  5  minutes  with  an  arc  from  a 
current  of  45  volts  and  900  amperes.  The  crystalline  ingot  thus 
obtained,  which  resembles  ferrochrome  in  appearance,  is  treated  with 
aqua  regia  at  100°,  and  any  graphite  that  remains  is  removed  by 
levigation  with  bromoform.  The  carbide  forms  very  brittle  needles 
with  a  metallic  lustre  and  the  colour  of  nickel;  sp.  gr.  =  7*22  at  19°; 
hardness  between  glass  and  rock  crystal.  It  is  attacked  by  chlorine 
at  a  red  heat,  and  also,  although  more  slowly,  by  bromine  and 
iodine  ;  by  oxygen  and  water  vapour  at  about  500°,  and  by  gaseous 
or  dissolved  hydracids,  but  not  by  nitric  acid  or  aqua  regia. 

Iron  molyhdenum  carbide,  Fe3C,Mo2C,  is  prepared  in  an  exactly 
similar  way  from  a  mixture  of  molybdenum  dioxide  (prepared  by 
heating  ammonium molybdate),  130  grams;  iron,  300 grams;  and  petro- 
leum coke,  50  grams.  The  ingot  is  treated  with  hydrochloric  acid 
instead  of  aqua  regia,  and  the  insoluble  residue  is  separated  into 
two  parts  by  means  of  a  magnet.  The  non-magnetic  part  consists  of 
graphite,  which  is  separated  by  means  of  bromoform  or  methylenic 
iodide,  and  the  iron  molybdenum  carbide,  which  consists  of  a  grey 
powder  of  microscopic,  arborescent  crystals  resembling  those  of  anti- 
mony; sp.gr.  =  7'47  at  18°.  The  carbide  is  attacked  by  chlorine, 
bromine,  iodine,  or  the  gaseous  or  dissolved  hydracids  when  heated, 
but  is  most  readily  dissolved  by  dilute  nitric  acid. 

In  the  preparation  of  these  and  similar  carbides  there  is  always  a 
relation  between  the  proportions  of  carbide  and  of  graphite  respec- 
tively in  the  ingot  obtained  ;  the  one  seems  to  vary  inversely  as  the 
other,  and  the  manner  of  cooling  exercises  a  considerable  influence  on 
the  proportions.  C.  H.  B. 

Preparation  of  Tungsten,  Molybdenum,  Chromium,  and 
Manganese  Silicides.  By  Henry  N.  Warren  {Ghem.  News,  1898, 
78,  318 — 319). — When  aluminium  is  added  to  a  well  fused  mixture 
of  2  parts  of  cryolite  with  1  part  of  sodium  silicate,  reaction  pro- 
ceeds tranquilly,  which  is  not  the  case  when  potassium  silicofluoride  is 
employed.  A  mass  of  graphitoidal  silicon  mixed  with  aluminium  is 
obtained,  from  which  the  latter  isremoved  by  means  of  hydrochloric  acid. 

Manganese  silicide  is  obtained  when  any  oxide  of  manganese  is 
reduced  at  a  full  white  heat  in  presence  of  excess  of  silicon ;  it 
contains  30  to  40  per  cent,  of  silicon,  has  a  white,  metallic  lustre,  is 
fusible,  brittle,  and  hard  enough  to  scratch  glass. 

Chromium  silicide  resembles  the  manganese  compound,  but  is  less 
fusible,  harder,  and  offers  greater  resistance  to  reagents. 

Tungsten  and  molyhdenum  silicides  require  the  full  heat  of  an  oxy- 
hydrogen  furnace  for  their  preparation,  and  when  the  reaction  is 
properly  conducted,  they  form  well  fused  masses ;  they  are  crystal- 
line and  very  hard,  in  some  cases  scratching  quartz,  tungsten  silicide 
being  the  harder.  All  these  silicides  are  decomposed  readily  by  hydro 
fluoric  acid  and  by  chlorine  at  a  red  heat  ;  other  acids,  however,  only 
act  on  them  with  difiiculty.  D.  A.  L. 

Electrolytic  Production  of  Crystalline  Tungsten.  By  L.  A. 
Hallopeau  {Compt.  rend.,  1898,  127,  755 — 756.  Compare  Moissan, 
Abstr.,  1896,  ii,  606,  and   this  vol.,  ii,  32). — Lithium  paratungstate 
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heated  to  1000°  is  submitted  for  3  hours  to  the  action  of  an  electric 
current  of  3  amperes  with  an  E.M.F.  of  15  volts.  The  product,  after 
extraction  with  hot  water,  concentrated  hydrochloric  acid,  and  lithium 
hydroxide  solution,  consists  of  crystalline  tungsten,  which  is  con- 
taminated with  more  or  less  platinum  derived  from  the  electrodes.  The 
tungsten  thus  obtained  forms  opaque  prismatic  crystals  with  a  metallic 
lustre,  and  having  an  acicular  habit  like  those  of  silicon. 

G.  T.  M. 

Tungsten  Tetriodide.  By  Ed.  Defacqz  {Compt.  rend.,  1897, 127, 
510 — 512). — Tungsten  tetriodide,  WI^,  obtained  by  the  action  of  an 
excess  of  liquid  hydrogen  iodide  on  tungsten  hexachloride  at  110°,  is 
a  black,  crystalline  substance  of  sp.  gr.  5 •2  at  18°,  insoluble  in  water, 
ether,  chloroform,  and  turpentine,  but  soluble  in  absolute  alcohol ;  it 
does  not  melt,  and  does  not  sublime  without  decomposing.  Hydrogen 
reduces  it  below  a  red  heat,  chlorine  displaces  the  iodine  at  the 
ordinary  temperature,  and  bromine  displaces  it  at  100°.  Water  de- 
composes it  slowly  in  the  cold,  and  rapidly  on  boiling,  and  it  is  readily 
attacked  by  dilute  hydrochloric  and  sulphuric  acids,  and  by  nitric  acid 
and  aqua  regia,  which  convert  it  into  tungstic  acid.  Alkali  hydroxides 
and  carbonates,  whether  in  solution  or  fused,  and  fused  potassium 
hydrogen  sulphate  also  readily  decompose  the  tetriodide  (compare 
Abstr.,  1898,  ii,  521).  C.  H.  B. 

Crystallised  Tungsten  Dioxide  and  a  Tungstolithium  Tungs- 
tate.  By  L.  A.  Hallopeau  {Compt.  rend.,  1898,  127,  512—514). — 
When  lithium  paratungstate  is  heated  in  a  current  of  hydrogen  at 
about  the  melting  point  of  glass  for  45  minutes,  it  is  completely 
reduced  to  tungsten  dioxide,  which  is  obtained  as  an  opaque,  brown, 
microcrystalline  powder  with  a  coppery  lustre,  by  treating  the  product 
of  reduction  successively  with  boiling  water,  concentrated  hydrochloric 
acid,  and  lithium  hydroxide  solution  (20 :  100),  and  finally  washing 
thoroughly  with  warm  water.  The  dioxide  thus  prepared  is  of  con- 
stant composition  ;  it  is  not  attacked  by  hydrochloric  and  sulphuric 
acids,  or  by  concentrated  solutions  of  the  alkalis  either  at  the 
ordinary  temperature  or  on  heating.  Nitric  acid  oxidises  it  to 
tungstic  acid,  and  when  heated  in  oxygen  it  burns  and  yields  pure 
microcrystalline  tungstic  anhydride. 

If  the  paratungstate  is  fused  with  a  fragment  of  tin  for  about  an 
hour,  and  the  product  is  treated  in  the  same  way  as  the  product  of 
reduction  in  hydrogen,  it  yields  a  very  deep  blue  powder  consisting  of 
microscopic  prisms  of  the  **  tungsten  bronze,"  LigW^O^g  or  LigO.WOg  + 
W02,3W03,  analogous  to  the  sodium  compound  prepared  in  the  same 
way.  ■  C.  H.  B. 

Action  of  Metallic  Sulphates  on  Potassium  Paratungstate. 
By  L.  A.  Hallopeau  {Compt.  rend.,  1898,  127,  620—621.  Compare 
von  Knorre,  Abstr.,  1885, 1184,  and  1886,  597). — On  mixing  solutions 
of  potassium  paratungstate  and  magnesium  sulphate  in  molecular  pro- 
portion, and  concentrating  the  product,  the  double  salt, 
12W02,6(f  KgO  -f  iMgO)  +  24H2O, 
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separates  in  hexagonal  prisms ;  it  is  almost  insoluble  in  cold  water, 
but  dissolves  more  readily  in  hot,  and  loses  ITHgO  at  100°.  "When 
solutions  of  potassium  paratungstate  and  manganese  sulphate  are 
mixed,  the  salt,  12W03,3K20,2MnO  + IGHgO,  is  immediately  precipi- 
tated as  a  colourless,  crystalline  powder,  which  loses  lOHgO  when 
dried  at  100°.  The  zinc  double  salt  is  crystalline,  but  cannot  be 
obtained  pure,  whilst  the  cadmium  and  most  other  double  salts  are 
amorphous.  W.  A.  D. 

Crystallised  Uranium  Phosphate.  By  L^on  Bourgeois  {Bull. 
Soc.  Fhilomatique,  Paris,  1897,  9, 125 — 130  ;  and  Bull.  Soc.fran^.  Min., 
1898,  21,  32—39). — From  a  solution  of  precipitated  uranium  phos- 
phate in  hot  water  acidified  with  hydrochloric  acid,  yellow  crystals, 
2 — 3  mm.  across,  of  H(U02)P04  +  4H2O  are  deposited  after  some  time. 
These  have  the  sp.  gr.  3*03,  and  are  square,  tetragonal  plates  with  angles 
closely  related  to  those  of  the  minerals  cupro-uranite,  Cu(U02)2(BOj2 
+  8H2O,  and  calco-uranite,  Ca(U02)2(P04)2  +  8H2O,  &c.  Crystallised 
cupro-uranite  has  often  been  prepared  by  the  action  of  copper  phos- 
phate on  uranium  nitrate,  but  attempts  to  obtain  calco-uranite  always 
result  in  the  formation  of  H(U02)P04  4-4H20.  L.  J.  S. 

Pure  Platinum  Metals  of  Commerce.  By  Franz  Mylius  and 
Rudolf  Dietz  (Ber.,  1899,  31,  3187— 3193).  —A  number  of  ingots  of 
purified  platinum  metal  supplied  by  the  firm  of  Hereaus  of  Hanau 
were  analysed  with  the  object  of  ascertaining  the  degree  of  purity 
attained  in  the  commercial  processes  of  purification.  Platinum  was 
not  perceptibly  impure.  Palladium  contained  at  least  99  9  per  cent,  of 
pure  metal,  0  05  per  cent,  of  platinum  being  also  present.  Iridium 
contained  not  more  than  0*3  per  cent,  of  impurities,  of  which  a  trace 
was  ruthenium  and  0'15  per  cent,  platinum.  Rhodium  was  less 
pure,  containing  scarcely  98*4  per  cent,  of  the  pure  metal ;  impurities 
were  :  1'5  per  cent,  of  iridium,  0*1  per  cent,  of  ruthenium,  and  a  trace 
of  platinum ;  another  specimen,  however,  contained  only  0*4  per  cent. 
of  iridium  and  a  third,  only  0'05  per  cent,  of  platinum. 

The  persistence  with  which  iridium  adheres  to  rhodium  finds  its 
explanation  in  the  fact  that  iridium  forms  a  pentammine  chloride, 
isomorphous  with  rhodiumpentammine  chloride,  which  is  the  compound 
used  for  the  purification  of  the  metal  in  question  ;  the  two  compounds 
are  only  separable,  therefore,  by  frequently  repeated  crystallisation, 
that  of  iridium  being  the  more  soluble  of  the  two.  The  colour 
of  the  solution  serves  as  a  criterion  of  the  purity  of  the  rhodium 
compound,  as  it  is  colourless  when  free  from  iridium ;  moreover,  the 
impure  compound  is  comparatively  readily  soluble. 

Osmium,  hitherto  believed  to  be  infusible,  may  be  melted  with  the 
help  of  the  electric  furnace. 

The  existence  of  volatile  oxides  of  osmium  and  ruthenium  renders 
it  easy  to  obtain  these  metals  in  a  pure  state.  Perosmic  acid,  as  sold, 
is  practically  pure  ;  perruthenic  acid  is  not  sold  owing  to  the  readiness 
with  which  it  undergoes  decomposition,  but  the  dioxide  may  be 
obtained  and  converted  by  fusion  with  potash  and  nitre  into  potassium 
ruthenate  (K2RUO4)  and  the  solution  of  the  latter,  after  treatment 
with  chlorine,  yields  the  pure  tetroxide  on  distillation. 
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The  paper  concludes  with  the  description  of  a  method  for  the 
detection  of  the  platinum  metals  when  mixed  together  in  presence  of 
others,  including  gold  and  mercury ;  the  method,  however,  is  lengthy, 
and  does  not  lend  itself  to  abstraction.  A.  L. 
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Generalisations    on    Humous     Coal.      By   C.   Eg.   Bertrand 

(Compt.  rend.,  1898,  127,  767— 769).— The  author  puts  forward  a 
number  of  generalisations  deduced  from  the  microscopic  study  of 
specimens  of  oil  shales  and  bituminous  coal.  G.  T.  M. 

Salt  on  Shore  of  Lake  Ruszanda.  By  Alexander  von  Kalec- 
siNSZKY  (FdldtaniKozlony,  1898,  28,  234—236,  283— 285).— The  water 
of  the  Lake  Ruszanda,  Com.  Torontal,  Hungary,  is  yellowish,  and  has 
an  alkaline  taste  and  a  soapy  odour  ;  it  is  used  for  baths.  On  the 
shore  of  the  lake  there  is  a  deposit  of  whitish  salt,  a  sample  of  which 
contained  53*32  per  cent,  of  insoluble  matter,  mainly  sand  ;  the  soluble 
portion  contained 

H2O  at   H2O  on 

Na.      K.      Ca.      Mg.    Fe,Al.    SO4.     CO3.     CI.     SiOg.     100°.    ignition.    Total. 
31-744  0-228  0-100  0055    traces  60-804  2-490  2-828  0-009    0-338       1-441     100-037 

This  corresponds  with  86-86  per  cent,  of  sodium  sulphate,  4*07  of 
sodium  carbonate,  and  466  of  sodium  chloride.  In  efflorescences  of 
this  kind  from  other  localities,  there  is  usually  much  more  sodium  car- 
bonate. .  An  analysis  is  quoted  of  the  water  of  the  lake,  in  which 
sodium  sulphate,  carbonate,  and  chloride  are  present  in  about  equal 
amounts.  L.  J.  S. 

Artificial  Production  of  Lautarite.  By  August  B.  de 
ScHULTEN  {Bull.  Soc.  frcm^.  Min.,  1898,  21,  144— 145).— The 
mineral  lautarite,  Ca(I03)2,  occurs  in  the  Chilian  nitrate  deposits 
(Abstr.,  1892,  124).  It  is  prepared  artificially  by  saturating  molten 
sodium  nitrate  with  amorphous  calcium  iodate,  Ca(I03)2  +  HgO.  The 
latter  is  prepared  by  heating  precipitated  Ca(I03)2  +  6H20  at  100°. 
The  fused  mass  contains  brilliant,  monosymmetric  crystals  of  the  com- 
position Ca(  103)2,  which  are  slightly  soluble  in  water,  and  have  the 
same  habit  and  angles  as  the  natural  mineral ;  sp.  gr.  =  4*591. 

L.  J.  S. 

Artificial  Production  of  Lanarkite.  By  August  B.  de 
ScHULTEN  (Bull.  Soc.  frciTK^.  Min.,  1898,  21,  142— 144).— Lanarkite 
is  produced  by  the  action  of  basic  lead  acetate,  Pb(C2ll30)2,PbO,  on 
sodium  sulphate;  when  sodium  hydroxide  is  added  to  a  solution  of 
normal  lead  acetate  and  the  filtrate    added  to  a  hot  solution  of  sodium 
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sulphate,  a  crystalline  precipitate  having  the  composition  2PbO,S03, 
is  formed  ;  sp.  gr,  =  6*923.  By  diffusion,  larger  crystals,  several  milli- 
metres in  length,  can  be  obtained,  together  with  crystals  of  anglesite. 
The  colourless,  monosymmetric  crystals  are  elongated  in  the  direction 
of  the  axis  of  symmetry,  and  have  the  same  habit  and  angles  as  the 
natural  crystals.  L.  J.  S. 

Cobalt  Deposits  at  Port  Macquarie,  New  South  Wales. 
By  John  B.  Jaquet  {Ann.  Rept.  [1897]  Dept.  Mines,  New  South  Wales^ 
1898,  177 — 180). — Earthy  cobaltiferous  wad  (asbolite)  occurs  at  Port 
Macquarie  in  considerable  amount  in  nests  and  pockets  in  serpentine 
and  scattered  throughout  the  red  clays  which  result  from  the  decomposi- 
tion of  the  serpentine.  It  is  black  to  bluish-black  (the  latter  con- 
taining more  cobalt),  with  a  more  or  less  spongy  texture,  and  a  rudely 
laminated  or  botryoidal  structure.  Analysis  by  H.  P.  White  of  a 
picked  sample  of  ore  gave 

SiOs.  AI2O3.  FegOg.  MnOg.  CoO.  NiO.  Ot^O^.  CuO.  CaO.  MgO. 
6-40        9-97        16-85        36'50        T'OS       2'39         0-40         0-12        1-20      0-83 

P2O5.        COg.      H2O  at  100°.     H2O  combined.        Total. 
0-14        0-22  5-38  12-24  99-67 

Chrome  iron  ore  is  associated  with  the  wad  in  places.  This  mode  of 
occurrence  is  similar  to  that  of  the  cobalt  ores  of  New  Caledonia. 
The  material  has  probably  been  segregated  during  the  processes  of 
decomposition  of  the  serpentine.  L.  J.  S. 

[Augite]  from  Kreuzberg,  Rhon  Mtns.  By  E.  von  Seyfried 
(Inaug.-Diss.  Strasshurg ;  and  Jahrh.  k.  preuss.  geol.  Landesanst.  [for 
1896],  1897,  1—38).  The  Triassic  volcanic  rocks  of  this  district  in 
Bavaria  are  described.  Analysis  I  is  of  augite  (after  deducting  4*06 
per  cent,  of  magnetite  and  calculating  to  100)  taken  from  tephrite, 
which  gave  anal.  II. 

Loss  on 
SiOj.  TiOg.  AI2O3.  FejOg.  FeO.  CaO.  MgO.  K2O.  NaoO.  ignition.  Total.  Sp.gr. 
144-15    —      12-li       —      9-16  20-50    9-80    085     3-43        —        lOO'OO    3-46 
1153-26  0-31    16-63     8*29     3-21     7*30     I'lO    3-54     5-31       1-43       100-38  2-671 

Analyses  are  also  given  of  nephelite-basalt,  basanite,  and  felspar- 
basalt.  L.  J.  S. 

Diflferentiation  in  Igneous  Magmas  as  a  Result  of  Progres- 
sive Crystallisation.  By  J.  J.  Harris  Teall  {Rept.  Brit.  Assoc, 
[for  1897],  1898,  67,  661—662  ;  and  Quart.  J.  Geol.  Soc,  1897,  63, 
482 — 488). — Crystal  building  in  a  homogeneous  igneous  magna 
necessarily  produces  differentiation  into  portions  of  different  chemical 
composition.  Usually  iron  ores  are  the  first,  and  quartz  the  last,  to 
crystallise  out ;  but  in  the  basalts  of  Franz  Josef  Land,  the  magnetite 
is  the  last  to  separate,  and  the  mother  liquor  remaining  after  the 
labradorite  and  augite  have  crystallised  is,  therefore,  more  basic. 
Analysis  of  the  palagonite  representing  this  basic  residue  gave 


Si02. 

AI2O3. 

FesOj. 

FeO. 

CaO. 

MgO. 

Na20. 

KjO. 

H2O. 

Total. 

35-48 

8-30 

12-30 

14-60 

1-04 

7-10 

3-92 

trace 

16-80 

99-5 

The  progressive  crystallisation  has  here  given  rise  to  a  concentration 
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of  iron  and  of  magnesia  and  a  reduction  of  silica,  alumina,  and  lime  in 
the  mother  liquor ;  and  in  dykes  the  more  basic  portion  would  be  in 
the  centre  instead  of  at  the  margins,  as  is  more  usually  the  case. 

The  palagonite  results  from  the  alteration  of  brown  glass;  it  is 
interstitial  between  the  labradorite  (sp.  gr.  =  2*7)  and  augite,  and 
also  fills  amygdales  in  the  vesicular  basalts.  It  is  a  soft,  black  or 
greenish-black  substance,  sp.  gr.  =  2'4,  and  is  readily  attacked  by 
hydrochloric  acid,  leaving  a  white,  siliceous  skeleton.  Under  the 
microscope,  in  very  thin  sections,  it  is  doubly  refractiog  and  appears 
to  be  formed  of  minute  interlacing  fibres  or  scales  of  a  brown,  or 
rarely  green,  substance.  In  composition,  it  differs  from  huUite  and 
other  palagonites,  in  that  much  of  the  iron  is  ferrous.  L.  J.  S. 

Rocks  from  Franz  Josef  Land.  By  E.  Tulley  Newton  and 
J.  J.  Harris  Teall  {Quart.  J.  Geol.  Soc,  1898,  54,  646—651.  Com- 
pare preceding  abstract). — The  common  type  of  basalt  of  wide  dis- 
tribution in  Franz  Josef  Land  consists  of  labradorite,  augite,  magne- 
tite, rarely  olivine,  together  with  interstitial  matter  and  various 
secondary  products.     Analysis  by  Teall  gave 

SiOj.  TiOg.  AI2O3.  FcsOa.  FeO.  MnO.  CaO.  MgO.  KgO.  NagO.  H^O.  Total. 
47*28      1-48      13-24     4-44     10-50     0'40     11*04     5*94     0-31     2*62     2*00      99*25 

This  agrees  very  closely  with  analyses  of  basalt  from  Iceland. 

L.  J.  S. 

Water  of  the  lUy^s  Lake,  Hungary.  By  Bel  a  Lengyel 
(Foldtani  Kozlony,  1898,  28,  229—234,  280— 282).— Three  lakes  in 
the  salt  district  near  Szov4ta,  Com.  Maros-Torda,  Transylvania,  were 
formed  in  1875 — 9  by  subsidences  consequent  on  the  removal  by  springs 
of  material  from  the  salt-bearing  strata.  The  water  in  these  lakes  is 
used  for  baths  ;  it  is  very  heavy,  and  has  a  temperature  of  60°  at  a 
depth  of  3 — 4  metres.  On  the  surface  is  a  layer  of  cold,  fresh  water 
brought  in  by  streams.  1000  grams  of  water  from  the  Illy 6s  Lake 
contains:  Na,  91*23003;  Ca,  0*60061  ;  Mg,  0*07109;  Fe,  0*00622; 
CI,  140-70685;  Br,  0-00759;  SO4,  1*01750;  CO3,  0*09800;  SiOg, 
0009.     Total :  37233*74726  grams.  L.  J.  S. 
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Temperature  of  the  Human  Body.  By  Marcus  S.  Pembrey 
and  B.  A.  Nicol  {J.  Physiol.,  1898,  23,  386— 406).— A  large  number 
of  observations  on  two  healthy  men  are  given.  The  temperature  was 
usually  taken  of  the  stream  of  urine,  which  is  a  trustworthy  indica- 
tion of  the  internal  temperature  ;  the  mouth  and  axilla  are  not  so. 

The  observations  show  the  diurnal  variations  of  the  temperature, 
but  the  most  prominent  feature  is  the  very  considerable  rise  of  body 
temperature  that  occurs  as  the  result  of  muscular  exercise.  Food 
only  causes  a  slight  rise.     Mental  work  has  little  or  no  effect. 

A  simple  flat  bulb  mercurial  thermometer  gives  results  which  com- 
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pare  favourably  with  those  given  by  thermo-electric  methods  of  deter- 
mining the  temperature  of  the  skin.  W.  D.  H. 

Influence  of  Antiseptics  on  the  Artificial  Gastric  Digestion 
of  Fibrin.  By  Charles  F.  Mabery  and  Leo  Goldsmith  {J,  Amer. 
Chem.  Soc,  1897,  19,  889 — 894). — The  substances  tested  were  alum, 
cream  of  tartar,  boric  acid,  and  formalin.  Alum  alone  exhibits  a 
marked  effect  in  retarding  digestion.  W.  T>.  H. 

Action  of  Certain  Substances  on  Digestive  Ferments.  By 
Frank  D.  Simons  (/.  Amer.  Chem.  Soc,  1897,  19,  744— 754).— The 
following  substances  retard  the  artificial  gastric  digestion  of  proteids  : 
picric  acid,  tropseolin  000,  metanil-yellow.  The  following  retard 
artificial  pancreatic  digestion  of  proteids  :  bismarck  brown,  oil  of 
cinnamon,  and  formol.  Gastric  digestion  ensues  only  after  prolonged 
treatment  if  salicylic  acid  or  oil  of  winter-green  is  added  to  the 
mixture.  Both  gastric  and  pancreatic  digestion  progress  normally 
in  the  presence  of  oil  of  peppermint,  chrysoidine,  safranine,  and 
methylene-blue.  W.  D.  H. 

Ferment  Actions  of  the  Succus  Bntericus.  By  Friedrich 
Kruger  (Zeit.  Biol,  1898,  37,  229— 260).— The  bulk  of  the  present 
paper  is  occupied  with  references  to  past  work  on  the  subject  of  the 
action  of  the  juice  of  the  small  intestine.  The  remainder  describes 
experiments  which  confirm  the  results  already  well  known  to  physi- 
ologists in  this  country,  namely,  that  the  juice  does  not  act  on  proteids 
or  fats  ;  that  it  is  able  to  saccharify  cooked  starch  ;  that  it  inverts  cane- 
sugar,  and  has  no  reverting  properties.  W.  D.  H. 

Glycocine  as  an  Intermediate  Product  of  Metabolism.  By 
Hugo  Wiener  [GJiem.  Centr.,  1898,  i,  626—627  ;  ivomArch.  Exp.  Path. 
Pharm.,  40,  313 — 325). — If  more  than  0-7 — 0-8  gram  of  benzoic  acid 
per  kilo,  of  body  weight  is  given  by  the  mouth  to  rabbits,  the  excess  is 
not  excreted  as  hippuric  acid,  but  as  free  benzoic  acid  ;  the  maximum 
amount  of  glycocine  available  for  the  formation  of  hippuric  acid  is, 
therefore,  0*32 — 0*34  gram  per  kilo,  of  the  rabbit's  body  weight. 
1*7  gram  of  benzoic  acid  per  kilo,  is  fatal;  but  if  glycocine  is  injected 
at  the  same  time,  this  amount  can  be  considerably  exceeded  without 
untoward  results.  Alanine  and  asparagine  do  not  act  in  this  way, 
but  leucine  does  ;  this  amido-acid,  therefore,  yields  glycocine  as  an 
intermediate  product.  Feeding  with  uric  acid  increases  the  amount  of 
urea,  and  also  the  hippuric  acid  excreted.  W.  D.  H. 

Halogen  Metabolism.  By  F.  Blum  {Chem.  Centr.,  1898,  i, 
992—993  ;  from  Munch,  med.  Woch.,  45,  231—233.  Compare  Abstr., 
1898,  i,  287). — lodothyrin  is  regarded  as  an  artificial  product;  it  does 
not  occur  free  in  the  thyroid.  The  non-coagulable  iodine-containing 
proteid  of  that  gland  is  termed  thyrogen ;  formaldehyde  converts  it 
into  a  non-coagulable  variety  called  thyrogen  f.  Synthetically  pre- 
pared iodine  compounds  of  albumin,  on  treatment  with  dilute  alkalis, 
or  on  gastric  digestion,  yield  a  product  of  which  the  properties  are 
similar  to  those  of  iodothyrin.  After  feeding  on  the  iodine-containing 
substance  of  the  thyroid,  potassium  iodide  appears  in  the  urine  ;  this 
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is  supposed  to  be  formed  by  oxidation  in  the  body  leading  to  the 
appearance  of  nascent  iodine.  W.  D.  H. 

Formation  of  Urea  from  Oxamic  Acid  in  the  Organism. 
By  Leo  Schwarz  {Chem  Gentr.,  1898,  i,  951  ;  from  Arch.  Exp.  Path. 
Pharm.y  1898,  41,  60 — 73). — Only  a  small  part  of  the  oxamic  acid 
given  passes  from  the  body  as  urea,  and  there  is  no  formation  of  oxalic 
acid  ;  the  greater  part  of  the  oxamic  acid  passes  unchanged  into  the 
urine.  Minced  liver  has  not  the  power  to  change  oxamic  acid  into 
urea.  W.  D.  H. 

Properties  and  Formation  of  Lymph.  By  Leon  Asher  {Zeit. 
Biol,  1898,  37,  261—306.  Compare  Abstr.,  1898,  ii,  239).— 
Intravenous  injection  of  bile  increases  the  activity  of  the  liver,  and 
causes  an  increased  flow  of  concentrated  lymph  from  the  thoracic 
duct ;  this  confirms  the  views  previously  expressed  by  the  author. 
After  a  time,  this  lymph  contains  haemoglobin,  but  the  fluids  in  the 
serous  cavities  and  the  urine  contain  no  haemoglobin.  This  is  in 
favour  of  the  view  that  the  fluids  in  the  serous  cavities  are  not  the 
same  as  tissue-lymph  ;  possibly  they  are  secretions.  Urea  which 
does  not  plasmolyse  blood-corpuscles,  like  sugar  and  sodium  chloride 
which  do,  causes  an  increase  of  lymph. 

Sometimes  the  intravenous  injection  of  small  quantities  of  crystal- 
loid materials  causes  a  noteworthy  rise  in  the  percentage  of  solids  in 
the  lymph ;  this  cannot  be  a  mechanical  result,  but  is  due  to  the 
increase  in  metabolism  which  is  thus  set  on  foot. 

Choline  causes  no  increase  in  bile  formation  ;  the  lymph  also  is 
not  more  concentrated  ;  but  the  amount  of  lymph  in  the  neck  and 
thoracic  lymphatics  is  increased,  which  corresponds  with  the  fact  that 
choline  stimulates  secretion  in  glands.  Muscarine  behaves  in  the 
same  way. 

Simultaneous  injection  of  crystalloid  substances  and  choline  causes 
little  or  no  lessening  of  the  concentration  of  the  lymph. 

The  results  of  the  intravenous  injection  of  crystalloid  substances 
are  thus  partly  due  to  physical,  partly  to  physiological  factors. 

W.  D.  H. 

Action  of  the  Cells  of  Frog's  Lymph  on  Bacilli.  By 
W.  B.  Hardy  {J.  Physiol,  1898,  23,  359— 375).— Measurements 
show  that  contact  with  an  oxyphile  cell  of  frog's  lymph  retards  or 
stops  the  growth  of  a  chain  of  Bacillus  Jilainentosus.  Below  19°, 
growth  is  arrested,  whilst  between  20°  and  25°  it  is  only  retarded. 
The  cells  exert  the  action  by  coating  the  chain^  with  a  slime  derived 
from  the  oxyphile  granules.  Contact  with  a  hyaline  cell,  on  the 
other  hand,  does  not  necessarily  have  any  effect  on  the  growth  of  the 
bacilli,  but  if  the  bacillus  gets  enclosed  within  vacuoles  developed 
in  the  cell-substance,  then  retardation  of  growth  occurs. 

W.  D.  H. 

Thiocyanic  Acid  in  Human  Saliva.  By  Friedrich  Kruger 
{Zeit.  Biol,  1898,  37,  6— 24).— The  quantity  of  saliva  secreted  by  a 
man  in  the  24  hours  varies  between  250  and  300  c.c,  and  is  not 
influenced  to  any  important  degree  by  cigarette  smoking. 
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Tliiocyanic  acid  is  a  normal  constituent  of  the  saliva,  and  is  not 
produced  by  putrefactive  processes,  nor  by  foreign  admixture  due  to 
smoking.  The  amount  present  is  independent  of  age,  sex,  health,  or 
disease  ;  the  saliva  of  smokers,  howe7er,  contains  two  or  three  times 
as  much  as  that  of  non-smokers.  W.  D.  H. 

The  Number  of  Red  and  Colourless  Corpuscles  and  Amount 
of  Haemoglobin  at  Different  Ages  in  Man.  By  Wilhelm 
ScHWiNGB  {PJiuger's  Archiv.,  1898,  73,  299— 338).— After  birth,  the 
quantity  of  red  corpuscles  and  of  haemoglobin  are  at  their  maximum  ; 
these  two  values  soon  sink  to  a  minimum,  rise  during  growth,  and 
during  adult  life  show  periodic  alterations,  finally  sinking  once  more 
towards  the  end  of  life.  The  number  of  colourless  corpuscles  behaves 
in  the  reverse  manner,  sinking  during  growth  and  adolescence,  and 
rising  afterwards.  The  two  sexes  differ  in  that,  during  puberty,  the 
numbers  for  the  female  sex  are  smaller  than  those  for  the  male.  The 
differences  noted  are  believed  to  be  parallel  to  differences  in  metabolic 
activity,  and  correspond  with  the  amount  of  interchange  between  blood 
and  tissues.  The  high  percentage  of  leucocytes  in  youth  illustrates  the 
formation  of  new  formed  elements  at  that  period  of  life.       W.  D.  H. 

Comparative  Physiology  of  Digestion.  II.  Presence  of  an 
Enzyme  which  Dissolves  Cellulose  in  the  Secretion  of  the  Liver 
of  the  Snail  (Helix  pomatia).  By  Wilhelm  Biedermann  and  P. 
MoRiTZ  {Pfluger's  Archiv.,  1898,  73,  219—287.  Compare  Abstr.,  1898, 
ii,  614). — That  cellulose  is  digested  in  the  alimentary  canal  of  many 
animals  is  an  undoubted  fact ;  in  most  instances,  this  is  believed  to  be 
due  to  the  action  of  micro-organisms,  and  although  the  existence  of  an 
enzyme  which  has  the  same  power  has  been  mooted  by  several  observers, 
their  results  can  hardly  be  considered  as  definite  ;  on  the  other  hand, 
in  the  vegetable  world,  the  existence  of  a  'cytase'  appears  in  many 
cases  to  be  have  been  satisfactorily  proved.  The  first  part  of  the 
present  paper  is  occupied  with  a  lengthy  critical  discussion  of  these 
results. 

The  secretion  of  the  so-called  liver  of  the  snail,  Helix  pomatia,  is 
remarkably  rich  in  proteid  material ;  it  converts  starch  into  dextrose, 
but  its  most  marked  characteristic  is  the  possession  of  a  very  active 
cy  tase,  which  acts,  not  only  on  the  more  soluble  constituents  of  the  cell 
wall,  like  the  hemicelluloses,  but  on  the  more  insoluble  materials  also 
which  have  not  undergone  actual  conversion  into  woody  fibre.  The 
products  of  action  on  the  hemicelluloses  are  the  same  as  those  which 
are  produced  by  the  action  of  dilute  mineral  acids  on  those  substances. 
The  secretion  was  collected  from  the  intestinal  canal  of  the  animals  ; 
extracts  of  the  liver  have  no  action  on  cellulose  ;  doubtless,  the  cytase  is 
preceded  in  the  liver  cells  by  a  zymogen,  which  is  not  converted  into 
the  enzyme  during  the  process  of  extraction.  The  ferment  resembles 
that  described  in  the  secretion  of  the  crab's  '  liver '  by  acting  at  a 
low  temperature.  The  reaction  of  the  juice  has  been  described  by 
some  previous  observers  as  markedly  acid  ;  this  is  not  so,  the  acid 
reaction  which  can  be  demonstrated  with  some  indicators  is  slight,  and 
is  due  to  acid  salts  ;  the  juice  is  alkaline  to  litmus  and  to  lacmoid. 
The   juice  has  no  action  on    proteids;    numerous   proteids   of   both 
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animal  and  vegetable  origin  were  tried  ;  the  observations  were  made 
between  April  and  September,  but  it  is  possible  that  at  other  periods 
of  the  year  its  action  may  be  different.  W.  D.  H. 

Fate  of  Heemoglobin  in  the  Organism.  By  Schurig  {Chem. 
Centr.,  1898,  i,  951  ;  from  Arch.  Exp.  Path.  Pharm.,  1898,  41,  29—59). 
— Injection  of  0"5  gram  of  hsemoglobin  per  kilo,  of  body  weight  in 
rabbits  for  17  days  does  not  lead  to  haemoglobinuria,  but  this  condition 
appears  in  6  days  after  a  daily  injection  of  1  gram.  Hsemoglobin  is 
also  found  in  the  bile.  The  urine  is  dark,  but  does  not  contain  bile 
pigment.  After  the  injection,  the  connective  tissues  are  rich  in  iron  ; 
part  of  the  haemoglobin  is'changed  into  bilirubin  by  the  liver,  and  part 
is  found  in  the  spleen  and  bone-marrow  as  iron  compounds,  which  can 
be  detected  microchemically.  W.  D.  H. 

Action  of  Arsenic  on  Bone  Marrow  and  Blood.  By  Ralph 
Stockman  and  E.  D.  W.  Greig  {J.  Phydol.,  1898,23,  376— 382).— In 
healthy  animals,  arsenic  does  not  increase  the  number  of  blood 
corpuscles  nor  the  amount  of  hsemoglobin.  In  pernicious  anaemia,  it 
acts  favourably  by  stimulating  the  red-marrow  ;  it  does  not,  however, 
affect  the  real  cause  of  the  disease,  and  is  simply  a  symptomatic 
method  of  treatment.  W.  D.  H. 

Action  of  Copper  on  the  Animal  Organism.  By  Herm.  Baum 
and  Richard  Seeliger  {Chem.  Centr.,  1898,  i,  852 ;  from  Zeit.  offentl. 
CJiem.,  4,  181 — 210). — Different  preparations  of  copper  have  different 
degrees  of  toxicity,  copper  oleate  being  by  far  the  most  poisonous  of 
the  compounds  investigated ;  then  follow  in  order,  copper  acetate, 
copper  sulphate,  and  "  cupro-hsemol "  ;  the  last-named  has  little  or  no 
harmful  action.  The  toxic  action  is  mainly  on  the  brain  and  on 
metabolism.  W.  D.  H. 

Physiological  Action  of  Alkalis  and  Acids  when  greatly- 
Diluted.  By  Jacques  Loeb  {PJlugers  Archiv.,  1898,  73,  422—426).— 
It  is  well  known  that  the  activity  of  spermatozoa  and  cilia  is  increased 
by  dilute  alkalis ;  to  say  that  the  alkali  acts  as  a  stimulus  is  no  real 
explanation  of  this  fact.  Investigations  were  undertaken  to  discover 
whether  the  stimulus  acts  by  increasing  oxidation  processes  in  the 
living  cilia.  The  infusorian  Paramcecium  was  selected  for  experi- 
ment. These  animals  were  divided  into  three  sets — one  in  distilled 
water,  one  in  distilled  water  to  which  a  little  akali  was  added,  and  the 
third  in  distilled  water  to  which  a  little  acid  was  added  ;  all  were 
placed  in  an  Engelmann's  chamber,  and  a  stream  of  pure  hydrogen 
passed  through  it.  Those  in  the  alkaline  solution  lived  longest ;  the 
dilution  of  the  sodium  hydroxide  employed  must  be  from  xTCTTr  ^^ 
TF?7(T  V^^  cent.;  greater  dilution  gives  a  negative  result,  less  dilution 
hastens  the  death  of  the  Paramcecium.  Acids  in  every  degree  of  dilution 
are  very  fatal. 

In  fever,  the  alkalinity  of  the  blood  decreases  ;  whether  this  is  related 
to  the  metabolic  activity  of  the  febrile  state  is  uncertain,  but  it  is  cer- 
tainly the  case  that  Paramcecium  lives  and  moves  longer  at  a  tempera- 
ture of  40°  in  an  alkaline  than  it  does  in  a  neutral  or  acid  solution. 
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Potassium  cyanide  kills  by  preventing  the  assimilation  of  oxygen 
(C.  Bernard  and  Geppert) ;  a  trace  of  alkali,  however,  added  to  a 
fatal  solution  of  this  salt  prolongs  the  life  of  the  Paramcecium  con- 
siderably. The  same  is  true  for  atropine,  but  veratrine  and  strychnine 
are  equally  fatal  in  acid,  neutral,  and  alkaline  solutions. 

Another  series  of  experiments  were  performed  with  the  larvae  of 
the  sea-urchin.  According  to  Hoppe-Seyler,  free  oxygen  is  necessary 
for  embryonic  development ;  in  the  present  research,  dilute  alkali  was 
added  to  see  if  the  development  and  growth  of  the  larvae  were 
hastened ;  this  was  found  to  be  so  in  a  marvellous  degree.  From 
such  experiments  it  is  inferred  that  dilute  alkalis  favour,  dilute 
acids  impede,  oxidation  in  the  living  organism.  It  is  recommended 
that  in  transfusion,  after  severe  haemorrhage,  a  dilute  alkaline  solution 
should  be  used.  Another  practical  issue  appears  to  be  the  desirability 
of  administering  alkalis  in  fevers.  W.  D.  H. 

Chloride  Metabolism  in  Pneumonia  and  Acute  Fevers.  By 
BoBERT  Hutchison  {J.  Pathol,  and  Bacteriol,  1898,  5,  406 — 442). — 
The  research  confirms  the  old  statement  that  during  an  attack  of 
croupous  pneumonia  the  chlorides  of  the  urine  are  greatly  diminished, 
or  may  even  entirely  disappear.  There  is  a  true  retention  of  about 
2  grams  per  diem  within  the  body.  This  lasts  until  one  or  two  days 
after  the  crisis,  and  is  succeeded  by  an  excessive  secretion  of  chlorides. 
The  degree  of  diminution  varies,  but  has  no  relation  to  the  intensity 
of  the  fever,  lung  trouble,  or  to  concomitant  albuminuria.  The 
phosphates,  sulphates,  and  urea  are  increased.  Decrease  of  chlorides 
may  occur  in  other  fevers,  such  as  typhus  and  acute  rheumatism, 
whilst  in  malaria  the  chlorides  are  increased.  The  presence  of 
abundant  chlorides  would  negative  the  diagnosis  of  pneumonia,  but 
diminution  of  chlorides  is  not  pathognomonic  of  that  disease. 

The  absorption  of  chlorides  goes  on  normally  in  acute  fevers,  and 
no  vicarious  excretion  occurs  ;  there  is,  however,  some  increase  of 
these  salts  in  the  sputum  and  in  the  inflammatory  exudation.  There 
is  no  functional  disability  of  the  kidneys  to  explain  the  decrease  in 
the  urine.  The  chlorides  of  the  blood  are  lessened,  but  there  is  an  in- 
crease in  all  the  organs  and  fixed  tissues  in  general,  not  in  any  one 
in  particular.  Attempts  to  produce  chloride  retention  in  pyrexia  by  in- 
jection of  the  pneumococcus  failed.  Views  on  the  cause  of  the  re- 
tention of  the  chlorides  are  merely  speculative,  but  are  discussed  fully  ; 
it  does  not  appear  to  be  the  result  of  a  retention  of  water. 

The  increased  secretion  of  chlorides  in  malaria  is  due  to  increase 
of  arterial  pressure  in  the  kidney  during  the  pyrexial  stage  of  that 
disease.  W.  D.  H. 

Influence  of  Experimental  Jaundice  on  the  Glycogen  of 
Liver  and  Muscles.  By  Friedrich  von  Beusz  {Chem.  Centr.,  1898, 
i,  950—951  ;  from  Arch.  exp.  Path.  Pharm.,  41,  19—28). — By  feeding 
rabbits  on  sugar  after  ligature  of  the  bile  ducts,  it  is  found  that  the 
sugar  is  badly  absorbed,  and,  post  mortem,  much  is  found  in  the  sub- 
cutaneous tissues ;  nevertheless,  there  are  considerable  quantities  of 
glycogen  in  the  liver  and  muscles.  Slight  diuresis  and  glycosuria 
generally  occur.     Diabetic  puncture  in  these  animals  causes  only  slight 
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glycosuria.  There  is  a  good  deal  of  fermentative  change  in  the  sugar 
in  the  alimentary  tract.  In  dogs,  ligature  of  some  branches  of  the 
bile  duct  leads  to  an  increase  of  water,  but  only  to  a  slight  lessening 
of  the  glycogen  in  the  icteric  portions  of  the  liver.  "W.  D.  H. 

Chemico-physiological  Studies  on  Phloridzin.  By  Max  Cremer 
(Zeit.  Biol.y  1898,  37,  59—81.  Cqcipare  Abstr.,  1898,  ii,  243).— Of 
all  theories  on  phloridzin  diabetes,  the  original  one  of  von  Mering  is 
the  most  probable  ;  still  a  true  secretory  activity  has  also  to  be  taken 
into  account.  There  is  no  evidence  of  any  increased  new  formation  of 
dextrose  molecules,  and  it  is  possible,  but  not  proved,  that  the  rise  in 
the  sugar  of  the  blood  is  due  to  the  dextrose  molecules  preformed  in 
glycogen.  Phloridzin  has  no  special  influence  on  the  cells  of  the 
mammary  gland,  in  spite  of  what  Cornevin  (Compt.  rend.,  116,  263) 
says  to  the  contrary.  W.  D.  H. 

Di-iodacetylidene  as  a  Poison.  By  Oscar  Loew  (Zeit.  Biol., 
1898,  37,  222— 228).— According  to  Nef,  the  substance  obtained  by 
the  action  of  iodine  on  silver  acetylide  is  not  di-iodacetylene,  but 
the  isomeric  di-iodacetylidene,  CICIg.  In  keeping  with  this  view,  the 
experiments  recorded  show  the  intensely  poisonous  character  of  this 
substance  to  all  kinds  of  animal  and  vegetable  Jife.  A  solution  of 
1  part  in  20,000  kills  bacteria,  moulds,  and  yeasts.  Solutions  of  1  in 
100,000  kill  algae  in  a  few  hours,  of  1  in  1,000,000  in  a  few  days. 
Similar  results  were  obtained  in  other  cases ;  the  amount  of  dilution 
necessary  varies,  but  is  always  very  high  ;  these  cases  include  infusoria, 
flagellata,  copepods,  nematodes,  rotifers,  &c.  In  vertebrate  animals, 
the  substance  was  breathed  in  the  form  of  vapour,  or  injected  under 
the  skin  ;  here  again  the  small  toxic  dose  is  equally  remarkable. 

W.  D.  H. 
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Importance  of  Stereo-chemistry  in   Physiology.     By   Emil 

Fischer  {Zeit.  physiol.  Chem.,  1898,  26,  60— 87).— The  object  of  this 
paper  is  to  bring  before  physiologists  the  bearing  of  the  author's  work, 
especially  on  the  carbohydrates.  Such  importance  is  indicated  by  the 
way  in  which  isomerides  are  affected  by  micro-organisms  and  fungi, 
some  being  destroyed,  and  other  substances,  with  a  different  optical 
action,  being  unaffected.  W.  D.  H. 

Relation  of  Oxygen  to  the  Activity  of  Living  Yeast-ceUs. 
By  Hans  Buchner  and  Rudolph  Rapp  (Zeit.  Biol.,  1898,  37, 
82 — 142). — An  abundant  oxygen  supply  has  no  really  favourable 
influence  on  the  fermentative  activity,  as  such,  of  yeast-cells ;  it  leads 
to  an  increase  in  their  number,  but  the  gas  is  as  indifferent  as 
hydrogen  or  nitrogen  is  towards  the  ferment-process  as  such,  that 
is,  towards  the  formation  of  zymase.  Only  in  pure  surface  cultures 
(on  sugar-gelatin)  is  there  an  increased  respiratory  decomposition  of 
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the  sugar  by  the  yeast-cells,  accompanied  by  increased  fermentative 
activity.  Mechanical  shaking  of  the  yeast-cells  beyond  a  certain  point 
has  a  harmful  influence  on  them.  Zymase  is  the  only  active  agent  in 
the  chemical  changes  produced  by  yeast.  W.  D.  H. 

Composition  of  Buchner's  Yeast  Extract.  By  Augustin 
Wr6blewski  (Ber.,  1898,  31,  3218— 3225).— The  proteid  substances 
include  invertase  and  a  proteolytic  ferment  (Abstr.,  1898,  ii,  246), 
both  of  which  are  probably  contained  in  the  same  precipitates  from 
the  extract  as  are  the  proteoses.  No  ferment  capable  of  decomposing 
starch  could  be  detected,  and  the  presence  of  oxydases  has  not  been 
established  with  any  certainty.  The  presence  of  several  coagulable 
proteids  has  been  established  by  the  process  of  partial  coagulation  ;  these 
separate  at  40°,  51°,  56°,  59°,  62°,  and  68°  respectively.  The  first 
proteid  is  also  coagulated  by  ether  at  35°,  and  does  not  pass  through 
a  Chamberland  filter  ;  it  seems  to  be  the  one  which  most  readily  under- 
goes alteration  when  the  extract  is  kept.  Attempts  at  fractional 
salting  out  with  concentrated  ammonium  sulphate  (3*8  c.c.  of  extract 
to  6*2  c.c.  of  sulphate  solution)  indicate  that  the  proteids  which 
coagulate  above  60°  are  precipitated,  whilst  the  others  remain  in  solu- 
tion. A  complex  carbohydrate,  small  amounts  of  proteoses,  and  larger 
quantities  of  peptone,  and  a  substance  with  reducing  properties  have  also 
been  isolated.  Ty rosin,  leucine,  glutamic  and  other  amido-acids,  together 
with  glycerol,  are  contained  in  the  alcoholic  filtrate  from  the  peptones. 

J.  J.  S. 

Action  of  the  Sorbose  Bacterium  on  Aldoses.  By  Gabriel 
Bertrand  (Compt.  rend.,  1898,  127,  728 — 730.  Compare  Abstr., 
1898,  i,  530  and  536,  and  this  vol.,  ii,  44).— When  the  sorbose 
bacterium  is  cultivated  in  a  yeast  decoction  containing  an  aldose,  it  is 
found  that  after  a  time  a  portion  of  the  sugar  has  disappeared,  whilst 
a  corresponding  amount  of  a  monobasic  acid  has  been  produced. 
Three  solutions  containing  5  grams  of  arabinose,  dextrose,  and 
galactose  yielded,  after  25  days,  0*74  gram  of  arabonic  acid,  1*27 
grams  of  gluconic  acid,  and  3*62  grams  of  galactonic  acid  respectively. 

G.  T.  M. 

Action  of  Ammonium  Salts  on  Aspergillus  Niger.  By 
Charles  Tanret  {Bull.  Soc.  Chim.,  1897,  [iii],  17,  914—921.  Compare 
Abstr.,  1897,  ii,  154  and  338). — The  author  has  already  shown  that 
when  Aspergillus  niger  is  sown  in  a  nutrient  solution  containing  an 
excess  of  ammonium  nitrate,  the  mycelium  can  be  made  to  grow  con- 
tinuously without  the  formation  of  spores  during  as  long  a  period  as 
a  month,  provided  the  solution  is  renewed  every  day ;  if,  how- 
ever, this  liberal  diet  is  curtailed,  or  if  the  temperature  is  allowed  to 
fall  much  below  30°,  fructification  at  once  sets  in.  It  is  now  shown 
that  a  similar  effect  is  produced  by  ammonium  sulphate  and  ammonium 
chloride  ;  on  the  other  hand,  ammonium  phosphate  appears  to  favour 
the  production  of  spores.  The  growth  of  the  mycelium,  of  which 
200  grams  can  be  obtained  in  10  days  from  400  sq.  cm.  of  surface,  is 
accompanied  by  the  liberation  of  mineral  acids,  the  ammonia  only  of 
the   ammonium    salts    being  absorbed    by    the  fungus;  the   author, 
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therefore,  suggests  that  the  large  excess  of  mineral  bases  in  the  ash 
of  plants  is  due  to  a  similar  absorption  of  the  bases  of  the  neutral 
salts,  whilst  the  acids  are  excreted.  Starch  is  formed  in  considerable 
quantities  under  the  conditions  described,  although  it  does  not  appear 
in  ordinary  cultures ;  the  quantity,  estimated  by  a  colorimetric 
method,  was  found  to  be  nearly  5  per  cent,  of  the  weight  of  the 
mycelium  under  favourable  conditions  ;  traces  of  starch  were  also 
found  in  the  nutrient  liquors,  together  with  larger  quantities  of 
dextrin  and  dextrose.  "When  rendered  soluble  by  the  action  of  acids 
and  purified  by  precipitation  with  baryta,  the  starch  from  A.  niger 
gave  [a]u=  +  177°,  whilst  ordinary  starch  gave  [a]D=+185°;  its 
identity  was  further  established  by  conversion  into  dextrose. 

When  nourished  with  racemic  inositol  instead  of  cane-sugar,  the 
mycelium  growth  of  A.  niger  did  not  effect  the  resolution  of  the 
optical  isomerides,  but  in  ordinary  cultures  the  dextrorotatory  form 
was  consumed  more  rapidly,  the  liquid  in  which  fructification  had 
taken  place  becoming  Isevorotatory.  T.  M.  L. 

Fungi  By  Charles  Tanret  {Bull.  Soc.  Chim.y  1897,  [iii],  17, 
921 — 927). — When  Aspergillus  niger  is  macerated  successively  with 
water,  alcohol,  ether,  and  5  per  cent,  caustic  soda,  and  then  digested  with 
dilute  sulphuric  acid  at  100°  for  several  hours,  an  insoluble  residue  of 
"fungin"  remains.  By  treating  this  product  a  second  time  with 
caustic  soda  (2  per  cent.),  the  author  has  obtained  a  residue  of  pure 
chitin ;  the  identity  of  this  substance  was  established  by  analysis 
(C  =  46*28,  H  =  6*63,  N  =  6'30),  and  also  by  the  formation  of  glucos- 
amine on  heating  with  hydrochloric  acid  at  100°,  and  of  chitosan 
on  heating  with  potash  at  170°.  Other  fungi  gave  similar  results, 
but  in  no  case  was  a  residue  of  pure  chitin  obtained  ;  thus,  the 
chitin  of  the  crab  and  that  from  A.  niger  gave  82 '5  per  cent,  of 
glucosamine  hydrochloride,  but  the  residue  from  Claviceps  purpurea 
gave  only  47*0  per  cent.,  that  from  Polyporus  officinalis  gave  40'8  per 
cent,,  and  that  from  Boletus  edulis  39*5  per  cent.  ;  yeast,  on  similar 
treatment,  gave  only  a  minute  quantity  of  insoluble  residue,  and  may, 
therefore,  be  regarded  as  practically  free  from  chitin. 

The  author  applies  the  name  fungose  to  that  part  of  the  crude 
fungin  which  is  soluble  in  soda ;  these  substances  approximate  to 
cellulose  in  composition,  but  contain  a  small  and  variable  percentage 
of  nitrogen ;  they  do  not,  however,  dissolve  in  Schweitzer's  reagent, 
and  give  no  blue  coloration  with  iodine  after  treatment  with  sulphuric 
acid.  Like  cellulose,  they  dissolve  slowly  in  90  per  cent,  sulphuric 
acid  and  are  converted  into  glucose  ([a]D=  +50°);  by  the  action  of 
acetic  anhydride  and  sodium  acetate,  they  give  di-  and  tri-acetates 
which  are  laevorotatory,  whilst  the  salts  are  dextrorotatory ;  they  are 
insoluble  in  ammonia.  The  author  has  examined  the  fungoses  from 
A.  niger f  C.  purpurea,  P.  officinalis,  and  also  that  from  Sacclmromycea 
cerevisice  which  has  been  previously  mistaken  for  cellulose. 

T.  M.  L. 

Change  in  Composition  of  Oleaginous  Seeds  during  Germina- 
tion. By  Leon  Maquenne  {Gompt.  rend.,  1898,  127,  625—628).— 
It  is  well  known  that  the  germination  of  many  oleaginous  seeds  is 
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accompanied  by  an  increase  in  the  amount  of  sugar  present,  and  a 
decrease  in  that  of  the  fats  ;  in  order  to  determine  whether  sugar  is 
elaborated,  during  this  change,  from  the  acid  radicle  of  the  fat,  and, 
if  so,  whether  the  nature  of  the  latter  influences  the  result,  the  be- 
haviour, during  germination,  of  seeds  of  Arachis  (earth  nut)  and  Ricinus 
(castor  oil  seed)  was  studied.  The  former  contains  the  saturated  fatty- 
acid,  arachidic  acid,  whilst  the  latter  contains  the  unsaturated  ricin- 
oleic  acid.  The  seeds  were  grown  in  sand  at  20 — 25°,  complete 
analyses  being  made  at  different  stages  of  the  plant's  growth.  The 
results  obtained  indicate  that  the  amount  of  oil  decreases  in  both 
kinds  of  seed  during  the  whole  period  of  germination  ;  the  maximum 
increase  of  total  carbohydrates  present,  including  "  cellulose,"  occurs 
after  18  days  in  the  case  of  Arachis,  and  after  10  days  in  that  of  Ricinus. 
In  the  first  case,  the  increase  is  5-6  per  cent.,  and  in  the  second  16  per 
cent. ;  the  former  appears  entirely  attributable  to  the  glycerol  of  the 
oil  being  transformed  into  sugar,  but  the  latter  involves  a  transforma- 
tion of  the  ricinoleic  acid  into  carbohydrates.  The  term  "  cellulose  " 
used  by  the  author  denotes  that  portion  of  the  plant  which  remains 
after  successive  treatment  with  light  petroleum,  dilute  sulphuric 
acid,  and  10  per  cent,  caustic  potash  ;  it  contains,  in  addition  to  true 
cellulose,  insoluble  substances  richer  in  carbon,  which  are  sometimes 
nitrogenous.  The  sugar  formed  appears  to  consist  principally  of 
glucose,  associated,  perhaps,  with  levulose.  In  the  case  of  Arachis, 
there  is  an  initial  decrease  in  its  amount,  with  a  subsequent  increase, 
whilst  in  the  case  of  Ricinus,  a  very  rapid  increase  first  occurs,  followed 
by  an  equally  rapid  decrease ;  in  the  former  case,  the  increase  of 
"cellulose"  is  continuous,  whilst  in  the  latter  it  is  preceded  by  a  de- 
crease.    The  amount  of  nitrogen  present  undergoes  little  change. 

Generalising  from  his  results,  the  author  considers  that  the  fatty 
acids  are  less  readily  transformed  into  sugars  than  acids  of  the  oleic 
series,  and  probably  take  part  only  in  respiratory  functions.  The 
change  of  unsaturated  acids,  and  especially  of  ricinoleic  acid,  into 
sugar,  probably  depends  on  the  presence  in  the  centre  of  the  acid  chain 
of  the  allyl  grouping,  CHICH'CHg;  this  is  liberated  by  the  progres- 
sive combustion  of  the  ends,  and  gives  rise,  initially,  to  glycerol, 
which  subsequently  undergoes  polymerisation.  W.  A.  D. 

Absorption  of  Haloid  Potassium  Salts  by  Plants.  By  E. 
Demoussy  {Compt.  rend.,  1898,  127,  771— 774).— Terrestrial  plants 
whose  roots  are  immersed  in  solutions  of  potassium  nitrate  or  potas- 
sium chloride  absorb  these  salts  at  equal  rates  (compare  Abstr.,  1896, 
ii,  128),  and  the  nitrate  or  chloride,  when  once  absorbed,  is  retained 
by  the  living  protoplasm,  so  that  it  cannot  be  extracted  with  cold 
water.  Boiling  water  removes  the  salt,  and  the  same  result  is  obtained 
by  first  killing  the  plant  with  ether  and  then  extracting  with  cold 
water.  Potassium  chloride  is  of  far  less  importance  to  the  plant  than 
potassium  nitrate,  yet  each  is  absorbed  with  equal  readiness ;  potassium 
bromide,  which  is  never  found  in  terrestrial  plants,  is  also  taken  up 
by  them  in  a  precisely  similar  manner,  when  their  roots  are  immersed 
in  its  solution.  In  the  case  of  these  three  salts,  the  amount  removed 
from  solution  by  the  plant  is  far  greater  than  that  which  would  have 
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been  absorbed  owing  to  transpiration.  With  potassium  iodide,  the 
result  is  quite  different ;  absorption  keeps  pace  exactly  with  tran- 
spiration, and  the  salt  exerts  a  toxic  effect  on  the  plant.  The  be- 
haviour of  the  terrestrial  plant  towards  iodine  is  contrasted  with  that 
of  the  marine  flora,  in  which  this  element  is  an  essential  constituent 
of  the  vegetable  tissues.  G.  T.  M. 

Absorption  of  Carbohydrates  by  Roots  of  Plants.  By  Jules 
Laurent  (Compt.  rend.,  1898,  127,  786 — 787). — Seedlings  of  maize, 
when  surrounded  by  an  atmosphere  deprived  of  carbonic  anhydride, 
and  cultivated  in  sterilised  solutions  containing  glucose,  continue  to 
grow,  and  after  a  few  weeks  exhibit  a  considerable  increase  in  the 
weight  of  dry  matter ;  a  duplicate  culture,  made  without  glucose  and 
placed  under  the  same  bell-jar,  shows  no  appreciable  change  in  weight. 
The  presence  of  sunlight  is  beneficial,  the  increase  of  weight  being 
less  when  the  plant  in  the  glucose  solution  is  cultivated  in  the  dark. 
Other  carbohydrates,  such  as  cane  sugar,  dextrin,  or  starch  can  be 
utilised  by  the  plant ;  the  roots  have  a  powerful  inverting  action  on 
the  former,  whereas  the  absorption  of  dextrin  or  starch  is  very  slow. 
The  seedlings  of  various  plants,  developed  in  distilled  water  until 
their  reserve  material  is  exhausted,  and  deprived  of  starch  by  cultiva- 
tion in  the  dark,  are  immersed  in  glucose  solutions  surrounded  by  an 
atmosphere  free  from  carbonic  anhydride,  and  allowed  to  remain  in 
sunlight  during  5  or  6  hours  at  a  temperature  of  20 — 25° ;  at  the  end 
of  the  time,  the  leaves  are  found  to  contain  a  notable  amount  of 
starch.  These  experiments  indicate  that  the  ;  glucose  absorbed  by 
the  roots  is  utilised  by  the  plant  in  the  synthesis  of  starch,  and  that 
green  plants  assimilate  carbon,  not  only  by  the  agency  of  chlorophyll, 
but  also  by  the  absorption  of  certain  carbohydrates  by  their  roots. 

G.  T.  M. 

Assimilation  of  Nitrogen  as  Ammonia  and  Nitrites  by  the 
Higher  Plants.  By  Laurent,  Em.  Marchal,  and  Carpiaux  (Bied. 
Ceutr.,  1898,  27,  821—823;  from  Bui.  Acad.  Belg.,  1896,  32, 
815—865,  and  Bot.  Centr.,  1897,  70,  232).— The  object  of  the 
experiments  was  to  ascertain  whether,  in  the  case  of  higher  plants,  the 
presence  of  light  is  necessary  to  enable  ammonia  and  nitric  nitrogen 
to  be  assimilated. 

Various  plants  were  kept,  with  and  without  light,  in  distilled  water, 
and  in  ordinary  nutritive  solutions  containing  ammonium  sulphate  and 
potassium  nitrate  respectively,  and  pure  saccharose  (4  per  cent.).  The 
organic  nitrogen,  and  the  nitrogen  as  ammonia  and  as  nitrates,  were 
determined  after  several  days. 

It  was  found  that  assimilation  only  takes  place  in  presence  of  light. 
Leaves  free  from  chlorophyll  assimilate  ammonia  vigorously,  but  not 
nitrates  to  any  extent ;  with  chorophyllous  leaves,  the  reverse  is  the 
case. 

Assimilation  of  nitrogen  depends  entirely,  or  almost  entirely,  on  the 
ultra-violet  rays ;  when  the  light  passed  through  a  0'2  per  cent,  solution 
of  quinine  sulphate,  assimilation  of  nitrogen  ceased. 

N.  H.  J.  M. 
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Degeneration  of  Cattleya.  By  Alexandre  Hubert  and  Georges 
Truffaut  {Bull.  Soc.  Ghim.,  1897,  [iii],  17,  112— lU).— Cattleya, 
when  grown  under  the  usual  artificial  conditions,  quickly  becomes 
less  vigorous,  and  in  the  course  of  a  few  years  no  longer  affords 
saleable  blossoms.  The  authors  have  compared  the  composition  of 
plants  grown  under  natural  and  under  artificial  conditions,  before  and 
after  flowering,  as  well  as  that  of  the  blossoms  themselves.  The  cause 
of  the  degeneration  seems  to  lie  in  the  fact  that  the  flowers  contain  a 
higher  proportion  of  nitrogen,  phosphorus,  calcium,  and  magnesium 
than  does  the  rest  of  the  plant,  and,  in  consequence  of  this,  the  neces- 
sary amount  of  these  constituents  in  the  plant  diminishes  rapidly  with 
the  successive  flowering,  as  they  are  not  supplied  by  the  sphagnum 
and  polypody  on  which  the  orchid  is  usually  grown.  A.  L. 

Phosphoric  Acid  in  Barley  and  Malt :  Presence  of  Organic 
Acids  in  Malt.  By  Charles  G.  Matthews  and  G.  H.  Woolcott 
{J.  Fed.  Inst.  Brew.,  1898,  4,  6— 20).— The  authors  find  that  there  is 
a  rough  relationship  between  the  soluble  phosphates  of  malt  and  the 
acidity  of  the  extract,  a  high  acidity  as  a  rule  accompanying  a  high 
percentage  of  soluble  phosphates;  for  the  estimation  of  the  latter, 
the  malt  extract  is  evaporated  to  dryness  with  some  lime,  the  residue 
charred,  and  the  phosphoric  acid  determined  by  the  molybdate  method. 
In  determining  the  acidity  of  malt  worts,  rosolic  acid  and  litmus  give 
practically  the  same  results,  but  phenolphthalein  gives  values  which 
are  often  four  or  fives  times  as  high,  since  it  is  not  affected  by  the 
secondary  phosphates,  which  are  alkaline  to  rosolic  acid ;  phenol- 
phthalein is,  therefore,  to  be  preferred.  The  authors  confirm  Prior's 
statement  that  there  is  no  connection  between  the  acidity  of  malt  and 
the  total  phosphoric  acid.  Numbers  are  given  showing  the  percen- 
tages of  calcium  and  magnesium  in  cold-water  extracts  of  malt  and  in 
worts. 

By  extracting  malt  with  alcohol,  the  authors  only  obtained  0*024  per 
cent,  fixed  acidity  and  0  0054  per  cent,  volatile  acidity,  calculated  in  both 
cases  as  lactic  acid.  Butyric,  lactic,  and  succinic  acids  were  identified 
in  the  extract.  There  can,  therefore,  be  no  doubt  that  the  acidity 
of  malt  is  almost  entirely  due  to  the  presence  of  acid  salts,  as 
Fern  bach  and  others  have  suggested.  A.  C.  C. 

Carbohydrates  of  Barley  and  Malt  with  special  reference  to 
the  Pentosans.  By  Bernhard  Tollens  {J.  Fed.  Inst.  Brew.,  1898, 
4,  438 — 454). — The  author  reviews  the  present  state  of  knowledge  in 
connection  with  the  nature  of  those  carbohydrates  of  barley  and  malt 
which  yield  pentoses  and  furfuraldehyde  on  boiling  with  dilute  acid. 
He  is  of  opinion  that  in  addition  to  pentosans,  the  furfuraldehyde- 
yielding  substances  of  malt  contain  other  compounds  which  are  more 
susceptible  of  fermentation  than  arabinose  and  xylose,  and  which  dr 
not  contain  the  methylene  group,  as  suggested  by  Cross  and  Bevan, 
since  they  do  not  give  the  characteristic  reaction  with  phloroglucinol 
and  hydrochloric  acid.  A.  C.  C. 

Composition  and  Feeding  Value  of  French  Haricots.  By 
Balland   (Compt.   rend.,    1898,    127,    532— 534).— The    author    has 
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analysed  haricots  grown  in  sixteen  departments  of  France  in  the  year 
1897.  The  mean  weight  of  100  beans  varied  from  23-80  to  9870 
grams,  and  the  percentage  of  husk  varied  between  6*2  and  9*2.  The 
extremes  of  composition  in  the  natural  state  were  :  water,  9*00  to 
14-40;  nitrogenous  matter,  17'02  to  22*70  ;  fat,  MO  to  1*90;  sugar 
and  starch,  52*22  to  62*56 ;  cellulose,  2*15  to  6*65  ;  ash,  2*25  to  6*65 ; 
or  in  the  dry  state,  nitrogenous  matter,  19*61  to  25*80;  fat,  1*26  to. 
2-16;  sugar  and  starch,  61*00  to  71*52;  cellulose,  2*50  to  7*57  ;  ash, 
2-61  to  7*77. 

If  the  haricots  are  to  be  kept  for  a  long  time,  they  must  not  contain 
more  than  12  to  14  per  cent,  of  water  when  gathered,  and  must  only 
be  harvested  during  dry  weather.  The  smaller  varieties  are  generally 
more  nitrogenous,  and  lose  their  excess  of  water  more  quickly,  than 
the  larger  beans.  C.  H.  B. 

Nitric  Nitrogen  produced  by  the  Pea.  By  Jasper  L.  Beeson 
{J.  Amer.  Chem.  Soc,  1898,  20,  793— 795).— Samples  of  soil  were 
taken  from  small  plots,  on  which  various  plants  were  growing,  at  the 
end  of  September,  after  about  six  weeks  of  dry  weather,  and  the  nitric 
nitrogen  determined.  The  following  amounts  of  nitrogen  per  million 
of  soil  were  found. 

Maize  and 
Fallow.      Peas  (1).     Peas  (2).      Peas  (3).         peas.  Maize.        Cotton.   Sorghum. 

1*01         3*33         8*67         10*51         7*60         0*34        0*42         0*33 

Peas  (1)  had  pods  nearly  grown,  (2)  had  pods  nearly  ripe,  and  (3) 
had  been  dead  two  or  three  weeks.  The  cotton  and  sorghum  were 
still  growing,  but  not  the  maize. 

It  is  concluded  that  the  nodule  bacteria  assimilate  more  nitrogen 
than  the  plant  requires,  and  that  'peas  growing  with  another  crop 
would  tend  to  increase  the  yield  of  that  crop,  provided  that  they  were 
not  too  thick  to  check  the  root  development,  or  use  up  too  much  soil 
moisture.  It  is  suggested  that  the  nodule  bacteria  may  possibly 
continue  to  assimilate  nitrogen  after  the  death  of  the  plant  as  long  as 
there  are  any  juices  left  in  the  plant. 

The  soil  was  a  very  productive,  rich  bottom  land.         N.  H.  J.  M. 

Nitrification  in  Soils.  By  Th.  Schlcesing,  jun.  {Compt.  rend., 
1897,  125,  824— 827).— Whilst  the  fact  that  nitrification  is  less 
vigorous  in  heavy  than  in  light  soils  is  usually  attributed  to  insufficient 
aeration,  the  author's  experiments  indicate  that,  in  many  cases,  at 
any  rate,  it  is  not  a  deficiency  of  air  but  of  water  which  retards 
nitrification. 

Artificial  soils,  to  which  ammonium  sulphate  was  added,  were  kept  in 
flasks  for  2J — 3J  months,  and  the  nitric  nitrogen  determined.  The 
sand  and  clay  together  amounted  in  each  case  to  100  grams.  In  the 
following  summary,  the  amount  of  sand  is  given  (in  grams),  and  the 
percentage  amounts  of  nitrogen  which  was  nitrified.  The  chalk 
which  was  added  was  0*5  gram  (Nos.  1 — 5  and  12 — 15),  and  1*0  gram 
(6—11).  Flasks  1—5  had  0*05  ;  6—11,  0*1  ;  and  12—15,  00666  gram 
of  ammonium  sulphate. 
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No. 

Sand. 

Water. 

N. 
nitrified 

No. 

Sand. 

Water. 

N. 
nitrified 

No. 

Sand. 

Water. 

N. 
nitrified 

Per 

Per 

Per 

Grams. 

Grams. 

cent. 

Grams. 

Grams. 

cent. 

Grams. 

Grams. 

cent. 

1. 

100 

10-0 

83-0 

6. 

100 

9-5 

63-0 

12. 

70 

10-6 

80-0 

2. 

90 

10-0 

94-0 

7. 

90 

9-5 

66-0 

13. 

70 

11-5 

100  0 

3. 

80 

10-0 

89-0 

8. 

85 

9-5 

94  0 

14. 

70 

13-2 

100-0 

4. 

75 

10-0 

56-0 

9. 

80 

9-5 

100 -0 

15. 

70 

14-0 

100-0 

5. 

70 

10-0 

10-0 

10. 
11. 

75 
70 

9-6 
9-5 

21-0 

2-7 

In  Nos.  1  and  6,  nitrification  was  incomplete,  nitrous  acid  being 
present;  9*5  to  10  per  cent,  of  water  is  probably  too  much  for  pure 
sand,  and  by  occupying  too  much  space  hindered  aeration. 

The  very  incomplete  nitrification  in  Nos.  4,  5,  10  and  11  could  not 
have  been  owing  to  want  of  air,  as  the  soils  were,  in  each  case,  quite 
permeable;  moreover,  in  Nos.  13 — 15,  which  contained  30  per  cent,  of 
clay,  and  more  water,  the  whole  of  the  ammonia  was  nitrified.  The 
failure  in  the  cases  mentioned  must  therefore  be  ascribed  to  in- 
sufficient water  in  presence  of  25 — 30  per  cent,  of  clay.  With  regard 
to  the  remarkable  effect  brought  about  by  a  slight  increase  in  water  or 
a  slight  decrease  in  clay,  it  is  suggested  that  the  conditions  under 
which  nitrification  was  diminished  were  owing  to  the  limit  having  been 
exceeded,  below  which  the  capillary  attraction,  which  retains  the  water 
and  dissolved  substances  on  the  soil,  become,  nearly  everywhere, 
superior  to  the  osmose  which  caused  the  water  to  penetrate  the  cells 
of  the  microbes,  and  thus  rendered  them  unable  to  obtain  food  from 
the  soil.  The  results  have  an  important  bearing  on  the  question  of 
nitrification  in  heavy  soils.  N.  H.  J.  M. 

Humates  and  Soil  Fertility.  By  E.  F.  Ladd  (/.  Amer.  Chem. 
Soc,  1898,  20,  861 — 867). — The  following  summary  gives  the  lowest, 
highest,  and  average  percentage  results  obtained  with  24  North 
Dakota  soils. 

In  soil  (total).  In  Humus. 

Hum- 
Humus,  ates.      N.  KgO.  CaO.     PgOg.      N  Kj-O.  CaO.     P2O5 

Lowest 3-84     1*56     O'lSO  018  trace    trace    0-041  0*075  0  0-086 

Highest 15-26     7-90     0-456  0-73        2-70     0-40     0-362  0-233  1-03    0-199 

Average 9-15     4-77     0-292  0-409       0*944  0-269  0-163  0'153  0436  0'138 

Assuming  the  weight  of  an  acre  of  soil  to  the  depth  of  1  foot  to  be 
2,225,000  lbs.,  the  total  nitrogen  will  amount,  on  the  average,  to 
6,497  lbs.,  the  nitrogen  in  humus  to  3,627  lbs.,  and  the  phosphoric 
acid  to  5,985  and  3,061  lbs. 

As  regards  the  effect  of  continuous  cropping  on  soils,  ordinary 
analyses  of  new,  unbroken  prairie  soil  and  the  soil  of  an  adjoining  field 
which  had  been  cropped  17  years  (chietly  wheat)  gave  very  little 
indication  as  to  the  cause  of  the  marked  decrease  in  produce  which 
was  observed.  The  amount  of  humus  was  found  to  be  unusually  low 
for  North  Dakota  (2*53  per  cent.),  and  by  continuous  cropping  it  had 
been  reduced  by  39  per  cent. 
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A  field  which  had  been  cropped  continuously  for  15  years  (wheat) 
was  afterwards  rendered  more  fertile  by  a  system  of  crop  rotation. 
During  8  years  of  rotation,  the  humus  increased  46*9  per  cent.,  whilst 
the  phosphoric  acid  in  the  form  of  humates  increased  48  per  cent. 

N.  H.  J.  M. 

EflScacy  of  Various  Manures.  By  H.  Steffeck  and  Max 
Maercker  {Jahrh.  agrik.-chem.  Versuchs-Stat.  Halle  a-S.^  1896,  2, 
105 — 131). — The  Nitrogen  and  Phosphoric  Acid  of  Fish  Guano. — Two 
different  Norwegian  fish  guanos  were  employed  for  the  experiments, 
containing  N=  11*81  and  9*27,  and  P2O5,  451  and  12*06  per  cent,  re- 
spectively. With  both  barley  and  oats,  the  more  nitrogenous  guano 
gave  much  the  best  results.  In  the  case  of  barley,  the  yield  was 
almost  as  great  as  when  the  same  amount  of  nitrogen  in  the  form  of 
nitrate  was  given,  whilst  the  barley  produced  was  less  nitrogenous. 
The  low  percentage  of  fat  in  the  guano  (1*77 — 1*84  per  cent.)  was 
favourable.  As  regards  the  effect  of  the  phosphoric  acid,  it  was  found 
to  be  about  equal  to  60 — 70  per  cent,  of  phosphoric  acid  soluble  in 
water  for  the  first  crop. 

Ammonium  and  Potassium  Phosphates. — As  a  nitrogenous  manure, 
ammonium  phosphate  acted  in  a  manner  quite  similar  to  ammonium 
sulphate  with  both  oats  and  barley,  both  as  regards  yield  and  nitrogen- 
content  of  the  grain.  The  effect  of  the  ammonium  salt  as  a  phosphate 
corresponded  with  only  88*33  per  cent,  of  that  of  phosphoric  acid 
soluble  in  water,  whilst  potassium  phosphate  was  exactly  equivalent 
to  a  super-phosphate. 

Bone  Meal. — The  bone  meal  was  treated  with  only  sufficient  sulphuric 
acid  to  combine  with  the  calcium  present  as  carbonate,  and  to  form  di- 
calcium  phosphate.  As  a  manure,  the  product  equalled,  the  first  year, 
phosphoric  acid  soluble  in  water,  and  the  after  effect  was  greater  than 
that  of  basic  slag.  It  is  thus  possible  to  obtain  an  excellent  manure  from 
bone  meal  at  a  slight  expense.  Four  manufactured  products  contained 
total  P2O5,  19*17—24*25;  PPg  soluble  in  water,  2*10— 5*44 ;  P2O5 
soluble  in  citrate  (excluding  soluble  in  water),  9*80 — 20*25  per  cent. 

Stone  Meal. — The  phosphoric  acid  of  stone  meal  was  found  to  be 
entirely  without  effect.  The  potash  is  quite  insufficient  for  a  crop, 
even  with  an  application  of  100  cwt.  per  hectare,  whilst  smaller 
amounts  are  injurious,  as  they  induce  a  certain  amount  of  development 
in  the  plants  which  cannot  be  maintained. 

Uffect  of  Extracting  the  Fat  from  various  Nitrogen  Manures. — The 
manures  were  meat  meal,  fish  meal,  and  poudrette.  In  the  case  of 
meat  meal,  the  result  of  removing  the  fat  was  to  increase  the  manurial 
effect  by  17*1  per  cent.,  whilst  16*3  per  cent,  more  nitrogen  was  taken 
up  by  the  plants  (white  mustard).  With  fish  meal,  the  effect  was 
almost  as  great  as  regards  the  increased  amount  of  nitrogen  assimi- 
lated. In  the  case  of  poudrette,  the  yield  was  raised  only  5*7  percent., 
and  the  nitrogen  taken  up  was  increased  by  7*2  per  cent.  Fish  meal, 
freed  from  fat,  was  found  to  be  equivalent  to  81*6  per  cent,  of  the 
value  of  nitrate,  and  meat  meal  to  73*1  per  cent,  of  nitrate.  The 
effect  of  the  residue  on  the  second  crop  was  very  slight. 

Various  Nitrogenous  Manures. — A  process  has  been  proposed   for 
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converting  nitrogenous  refuse,  such  as  hair,  leather,  and  wool,  &c., 
into  a  satisfactory  manure,  by  heating  500  parts  with  a  solution  of 
potash  (50  parts)  containing  lime  (50  parts)  in  thin  layers,  first  in  a 
current  of  carbonic  anhydride  and  afterwards  in  steam.  Slaughter- 
house refuse  thus  treated  gave  very  satisfactory  results  with  oats,  and 
especially  with  barley,  whilst  refuse  from  tanned  skins  gave  still 
better  results.     Leather  refuse  was  unsatisfactory. 

Experiments  made  with  some  new  guanos  are  also  described. 

N.  H.  J.  M. 

Proteids  of  Cream.  By  E.  F.  Ladd  (J.  Amer.  Chem.  Soc,  1898, 
20,  858 — 860). — Casein  was  precipitated  by  adding  a  saturated  solution 
of  alum  (3  c.c.)  to  10  grams  of  cream  diluted  with  water  (80  c.c.) ; 
after  10  minutes,  the  solution  was  filtered,  and  the  precipitate  washed 
with  water.  The  albumin  was  next  separated  by  heating  the  filtrate 
to  boiling,  and  filtering  after  a  few  minutes.  The  filtrate  from  the 
albumin  was  evaporated  to  about  50 — 60  c.c,  and  the  albumoses  pre- 
cipitated by  saturating  with  zinc  sulphate.  After  10 — 12  hours,  it  was 
filtered,  the  precipitate  well  washed,  and  the  nitrogen  determined. 
The  peptones  were  determined  in  the  filtrate  by  evaporating  to  a  small 
bulk,  when  a  portion  of  the  zinc  salt  separated,  and  then  adding  absolute 
alcohol  to  80  per  cent,  of  the  volume ;  after  12  hours,  it  was  collected, 
washed  with  alcohol,  and  the  nitrogen  determined.  As  a  check,  the 
total  nitrogen  of  the  cream  was  also  determined. 

The  following  percentage  results,  obtained  with  (1)  fresh  cream  and 
(2)  ripened  cream,  are  given. 


Nin 

Nin 

Nin 

Nin 

Nin 

casein. 

albumin. 

albumoses. 

peptones. 

Total. 

cream. 

1. 

0-237 

0-035 

0-031 

0-023 

0-326 

0-335 

2. 

0-249 

0-027 

0-033 

0-032 

0-341 

0-344 

The  results  show  that  the  method  adopted  involves  no  great  losses, 
and  that  there  is  no  very  marked  change  in  the  proteids  of  cream 
during  ripening.  N.  H.  J.  M. 
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Hydrogen  Sulphide  as  a  Reagent.  By  Carl  Graebe  (Ber., 
1898,  31,  2981— 2982).— In  the  author's  laboratory,  precipitations 
with  hydrogen  sulphide  are  always  carried  out  in  closed  vessels ;  for 
this  purpose,  small  bottles  are  employed,  into  which  the  gas  is  passed 
by  a  tube,  an  expansion  on  which  is  ground  into  the  neck  of 
the  bottle  thus  preventing  all  escape  of  gas  into  the  air.  The  vessel 
is  not  closed  until  the  air  above  the  liquid  has  become  displaced  by 
hydrogen  sulphide.     The  precipitation  is  accelerated  by  shaking. 

J.  J.  S. 

[Estimation  of  Hydrogen  Peroxide.]  By  Marcellin  P.  E. 
Berthelot  (Ann.  Chim.  Pliys.,  1897,  [vii],  11,  217—222.  Bee  this 
vol,,  ii,  149). 
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Estimation  of  Perchlorate  in  Chili  Saltpetre.  By  Fr.  Freytag 
{Ghem.  Centr.,  1898,  i,  1203;  from  Zeit.  offentl.  Ckem.,  4,  321—323). 
— Ten  grams  of  the  sample  is  heated  in  a  covered  porcelain  crucible 
until  effervescence  has  nearly  ceased,  and  the  crust  formed  on  the  cover 
is  removed  and  put  back  into  the  crucible,  which  is  again  heated  for 
10  minutes.  The  contents  are  then  dissolved  in  water,  the  solution 
acidified  with  pure  nitric  acid,  boiled  for  10  minutes,  and  the  total 
chlorine  estimated  by  Yolhard's  process. 

From  this  is  deducted  the  chlorine  present  as  chloride  estimated  in 
10  grams  of  the  sample  by  Yolhard's  process,  and  the  difference  is  then 
calculated  to  potassium  perchlorate.  Allowance  should  be  made  for 
traces  of  iodate,  if  present.  L.  de  K. 

Estimation  of  [Dissolved]  Oxygen  in 
"Water.  By  A.  Florence  Chem.  Centr. ,  1898, 
i,  474;  from  R6p.  Fharm.,  1897,  385).— The 
round-bottomed  flask  B  is  filled  with  the  sample 
of  water  and  at  once  closed  with  a  perforated 
indiarubber  cork,  fitted  with  a  three-way  stop- 
cock, K,.  By  means  of  the  latter,  B  is  con- 
nected at  will  with  a  graduated  burette, 
furnished  with  a  stopcock  E,',  or,  by  means  of 
an  indiarubber  tube,  with  the  cylinder  M, 
filled  with  mercury.  By  lifting  M  and  opening 
R'  the  burette  is  filled  with  mercury.  B'  is 
then  closed  and  M  is  lowered,  which  causes  a 
vacuum  in  the  burette.  By  turning  B,  the 
communication  between  the  burette  and  M 
is  intercepted,  and  established  with  B  instead ; 
the  dissolved  gas  is  now  given  off,  and  this 
may  be  accelerated  by  gentle  warming.  When 
no  more  gas  is  given  off,  the  burette  is  again 
connected  with  M,  the  mercury  in  the  two 
tubes  is  levelled,  and  the  volume  of  gas  is  read 
off.  After  removing  any  carbonic  anhydride 
by  means  of  aqueous  potash,  the  volume  of 
oxygen  is  determined  as  usual  by  absorption 
with  alkaline  pyrogallol. 

By  means  of  this  apparatus,  estimations 
may  be  made  in  a  very  short  time  ;  this  is 
very  important,  as  the  amount  of  dissolved 
oxygen  may  rapidly  diminish  owing  to  the  ac- 
tion of  bacteria.  L.  de  K. 

Distinction  between  Ozone  and  Nitrous  Acid  or  Hy- 
drogen Peroxide.  By  G.  Erlwein  and  Theodor  Weyl  {Ber.,  1898, 
31,  3158 — 3159). — Ozone  produces  a  wine-red  coloration  with  a 
solution  of  metaphenylenediamine,  both  in  presence  of  acids  and 
alkalis.  Since  neither  nitrous  acid  nor  hydrogen  peroxide  produces 
any  coloration  with  the  diamine  in  presence  of  caustic  soda,  this  re- 
agent may  be  employed  for  distinguishing  between  ozone,  on  the  one 
hand,  and  nitrous  acid  and  hydrogen  peroxide  on  the  other.  A 
freshly  prepared  solution  of  0"1 — 0*2  gram  of  metaphenylenediamine 
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hydrochloride  and  10  c.c.  of  5  per  cent,  aqueous  soda,  made  up  to 
100  c.c,  is  recommended  as  a  suitable  reagent,  25  c.c.  of  this  giving 
a  yellowish-brown  coloration  with  0*08  milligram  of  ozone  in  5 
seconds.  Similar  colours  are  produced  with  the  corresponding 
ortho-  and  para-diamines.  The  authors  propose  to  examine  the 
atmosphere,  and  a  number  of  animal  and  vegetable  organs,  and 
liquids,  for  ozone.  A.  H. 

Estimation  of  Sulphuric  Acid.  By  F^lix  Marboutin  and  Adrien 
T:ecoxjl  (Bull.  Soc.  Chim.,  1897,  [iii],  17,  880— 881).— The  estimation  of 
sulphuric  acid  as  ammonium  sulphate  gives  accurate  results  when  the 
evaporation  is  carried  out  at  65°,  but  an  increase  of  weight  occurs 
when  the  residue  is  further  heated  on  a  water-bath  at  a  temperature 
of  85 — 100°;  above  this  temperature,  the  weight  decreases  again,  and 
becomes  normal  at  120°.  The  authors  regard  this  increase  of  weight 
as  due  to  loss  of  ammonia  and  consequent  absorption  of  water  by  the 
residual  sulphuric  acid ;  in  support  of  this  view,  they  show  that  the 
residue,  after  heating  to  85°,  has  a  marked  acid  reaction. 

T.  M.  L. 

Note. — According  to  Watson  Smith  (Abstr.,  1898,ii,  575), ammonium 
sulphate  is  dissociated,  on  heating,  into  the  acid  sulphate  and  ammonia, 
and  not  into  sulphuric  acid  and  ammonia.  T.  M.  L. 

Delicate  Test  for  Ammonia  and  Nitrogenous  Compounds 
which  readily  yield  Ammonia.  By  E.  Riegler  (Chem.  Centr.., 
1898,  i,  272—273;  from  Bull.  Soc.  Sci.  Bucuresci,  1897,  6,  335).— 
One  gram  of  paranitraniline  is  dissolved  in  20  c.c.  of  hot  water  and 
2  c.c.  of  hydrochloric  acid  ;  160  c.c.  of  water  is  added,  the  mixture 
well  shaken,  and  when  cold  mixed  with  20  c.c.  of  a  2*5  per  cent, 
solution  of  sodium  nitrite.  Should  the  solution  become  turbid,  it  must 
be  filtered. 

Ten  c.c.  of  the  solution  to  be  tested  for  ammonia,  or  compounds,  like 
proteids,  &c.,  which  readily  yield  ammonia  under  the  influence  of 
strong  alkalis,  is  mixed  with  10 — 15  drops  of  the  reagent  and  10  per 
cent,  aqueous  soda  is  added  drop  by  drop.  In  the  presence  of  ammonia, 
reddish-yellow  clouds  appear,  and,  on  shaking,  the  liquid  turns  yellow, 
or  even  red.  If  now  excess  of  sulphuric  acid  is  added,  the  colour 
vanishes,  but  on  the  surface  of  the  liquid  microscopic,  yellow  needles 
appear,  which  are  soluble  in  alcohol,  the  solution  giving  an  intense 
reddish-violet  colour  with  aqueous  soda.  L.  de  K. 

Phosphorised  Oil.  By  H.  Ekroos  (Arch.  Pharm.,  1898,  236, 
627 — 635). — Both  Dasart-Blondlot's  method  and  the  bromine  method 
for  the  estimation]of  elementary  phosphorus  in  phosphorised  oil  give 
results  which  are  about  50  per  cent,  too  low. 

Phosphorised  oil  contains  a  portion  of  the  dissolved  phosphorus  in 
the  elementary  condition,  and  a  portion  in  the  combined  state,  which  is 
only  slightly  oxidised  by  bromine  or  nitric  acid,  is  not  volatile  with 
steam,  and  of  which  the  amount  increases  with  the  length  of  time  the 
oil  is  kept.  It  seems  probable  that  the  phosphorus  is  combined  with 
the  fatty  acids  of  the  oil,  but  this  could  not  be  definitely  proved. 

A.  W.  C. 
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Detection  of  Phosphorus  in  Insoluble  Substances  by 
Sterelectrolysis.  By  FRANgois  MAYENgoN  {Chem.  Centr.,  1898,  i,  904  ; 
from  Rev.  Techn.y  1897,  398). — The  process,  which  is  applicable  to  phos- 
phides and  insoluble  phosphates,  is  based  on  the  liberation  of  phos- 
phorus by  the  galvanic  current,  a  sheet  of  platinum,  zinc,  or  silver 
serving  as  anode.  The  substance  is  put  on  a  piece  of  filter  paper 
covering  the  anode,  moistened  with  water  or  brine,  and  connected 
for  a  short  time  with  the  cathode  ;  the  liquid  will  then  give  the  reac- 
tions for  phosphoric  acid.  Or  the  substance  may  be  moistened  on  a 
platinum  foil  with  a  few  drops  of  molybdenum  solution ;  the  foil  is 
then  connected  with  the  positive  pole,  and  when  the  circuit  is  closed  a 
yellow  spot  will  make  its  appearance.  L.  de  K. 

Detection  of  Arsenic  in  Coal-Tar  Colours.  By  Alfred 
Ortmann  {Chem.  Centr.,  1898,  i,  998—999  ;  from  Zeit.  Nahrungsm. 
Hyg.  Waar.,  12,  85 — 91). — Five  grams  of  the  dried  colour  is  intro- 
duced into  a  tubulated  retort,  5  c.c.  of  strong  ferrous  chloride  added, 
and  a  current  of  pure  hydrogen  chloride  is  passed  through  the  gently 
heated  mixture;  the  vapours  evolved  are  passed  first  through  a 
Liebig's  condenser,  and  then  through  a  receiver  containing  water. 
After  an  hour's  action,  the  distillate  is  introduced  into  the  Marsh's 
apparatus,  but  should  it  contain  sulphurous  anydride  this  is  first 
oxidised  by  potassium  chlorate  and  the  excess  of  chlorine  expelled  by 
heating  on  the  water-bath. 

Or  5  grams  of  the  sample  is  heated  in  a  Kjeldahl  flask  with  fuming 
nitric  acid  and  evaporated  to  dryness  ;  a  mixture  of  1  part  of  potassium 
sulphate  and  2  parts  of  sulphuric  acid  is  added,  and  the  whole  boiled 
until  nearly  colourless.  When  cold,  the  mass  is  dissolved  in  a  little 
water,  and  then  tested  in  the  Marsh's  apparatus.  L.  de  K. 

Volumetric  Estimation  of  Boric  Acid.  By  H.  Copaux 
(Compt.  rend.f  1898,  127,  756 — 759). — A  known  quantity  of  a  soluble 
borate  dissolved  in  a  few  c.c.  of  water  is  titrated  with  standard 
sulphuric  or  hydrochloric  acid,  using  methyl-orange  as  indicator  ;  the 
amount  of  acid  required  is  a  measure  of  the  base  combined  with  the 
boric  acid ;  two  volumes  of  an  alcoholic  solution  of  glycerol  are  now 
added,  and  the  solution  is  titrated  with  N/4  caustic  soda  (free  from 
carbonate)  in  the  presence  of  phenolphthalein.  The  latter  titration 
is  repeated,  under  similar  conditions,  with  a  solution  of  pure  boric  acid 
and  glycerol ;  the  amount  of  boric  acid  in  the  soluble  borate  is  deter- 
mined from  a  comparison  of  the  results.  Solutions  of  soda  and  boric 
acid  in  ethylic  alcohol  may  be  employed,  and  the  author  applies  the 
method  to  the  estimation  of  boric  acid  in  its  alkylic  salts ;  methylic 
alcohol,  however,  must  be  absent,  as  it  interferes  with  the  end-point. 

G.  T.  M. 

Estimation  of  Carbon  in  Cast  Iron  and  Steel.  By  Henryk 
Wdowiszewski  (Zeit.  anal.  Chem.,  1898,  37,  742). — The  dissolution  of 
iron  in  cuprammonium  chloride  and  the  subsequent  dissolution  of  the 
precipitated  copper  are  tedious  operations  if  allowed  to  proceed  in 
repose,  but  by  vigorous  skaking  they  can  be  greatly  accelerated.  The 
author  employs  a  conical  flask  of  250 — 300  c.c.  capacity,  with  a  well 
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fitting  stopper  held  down  by  a  clip.  In  this  is  placed  the  weighed 
metal  with  50  c.c.  of  copper  solution  for  each  gram  of  iron  present, 
and  the  stoppered  flask  is  immediately  shaken  in  a  shaking  apparatus  ; 
the  operation  is  complete  in  5 — 8  minutes,  and  the  carbon  is  obtained 
in  a  condition  in  which  it  can  readily  be  collected  and  washed. 

M.  J.  S. 

Estimation  of  the  Alkaline  Earths  without  previous  Separa- 
tion. By  Johannes  Knobloch  {Zeit,  anal.  Ghem.,  1898, 37,  733 — 740). 
— In  consequence  of  the  unsatisfactory  character  of  all  methods  which 
depend  on  the  complete  separation  of  the  three  alkaline  earths  from  one 
another,  the  author  re-advocates  the  method  of  indirect  estimation, 
and  gives  the  preference  to  that  form  in  which  the  mixed  carbonates 
are  weighed  and  then  converted  into  oxides.  This  is  effected  by 
fusing  the  carbonates  with  borax  which  has  first  been  heated  to  a 
constant  weight  in  a  platinum  crucible  (employing  a  Bunsen  flame 
and  a  fire-clay  crucible-jacket). 

Putting/?  for  the  weight  of  the  carbonates,  and  n  for  that  of  the  oxides. 

2-00652915j9  — 2'58283141n  =  the  CaO  present  when  the  other  metal 
is  barium. 

2-77369366/? -3-95263432n  =  the  OaO  present  when  the  other  metal 
is  strontium. 

7-2546326^-9-338167737i  =  the  SrO  present  when  the  other  metal 
is  barium. 

If  the  three  metals  occur  together,  the  indirect  method  requires  to 
be  supplemented  by  the  direct  estimation  of  the  barium ;  the  solution 
containing  the  neutral  chlorides  of  the  three  metals  is  divided  into 
two  portions,  in  one  of  which  the  barium  is  precipitated  as  chromate 
with  the  precautions  laid  down  by  Fresenius  (Abstr.,  1891,  110,  500; 
1893,  436);  in  the  other,  the  three  metals  are  thrown  down  as  car- 
bonates, and  the  values  p  and  n  (calculated  on  the  total  original 
solution)  ascertained  as  above.  Then  putting  r  for  the  weight  of  the 
barium  chromate  (also  in  the  total  solution), 

CaO  =  277369366;?-3-95263432n-i-0-23080504r. 

BaO  =  0-60367371r. 

SrO  =  ri-BaO-CaO. 

The  test  analyses  communicated  show  that  fairly  close  results  are 
obtainable.  M.  J.  S. 

Detection  of  Cadmium  in  Presence  of  Copper  by  Adsorp- 
tion. By  Heinrich  Trey  {Zeit.  anal.  Chem.,  1898,  37,  743—747).— 
The  author  has  devised  a  simple  piece  of  apparatus,  for  the  applica- 
tion of  the  principle  first  studied  by  Schonbein  in  1861,  that  when 
a  dilute  solution  containing  several  soluble  substances  is  allowed  to 
rise  by  capillarity  in  a  piece  of  filter  paper  dipped  into  the  liquid, 
the  soluble  substances  are  not  only  withdrawn  by  the  paper  from  the 
water,  but  are  arrested  at  different  distances  from  the  surface  of  the 
liquid.  A  narrow  piece  of  glass-tube  has  one  end  widened  into  a 
funnel,  and  the  other  drawn  out  to  a  capillary  point;  the  tube  is 
then  bent  into  a  U  form,  and  fixed  with  its  open  ends  upwards.  The 
solution  can  then  be  introduced  by  the  funnel,  and  when  it  reaches 
the  capillary  point  a  disc  of  filter  paper  can  be  brought  in  contact 
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with  the  point,  by  resting  it  on  a  light  wire  frame,  and  allowed  to 
remain  until  it  has  absorbed  enough  of  the  solution  to  form  a 
wetted  spot  of  any  desired  diameter.  Solutions  containing  copper 
and  cadmium  are  treated  with  excess  of  ammonia,  and  then  diluted 
until  the  blue  colour  is  scarcely  visible.  One  of  Schleicher's  ash-free 
filters  is  allowed  to  absorb  enough  of  the  solution  to  wet  the  paper 
to  a  distance  of  2*5  cm.  from  the  capillary  tube,  and  is  then  exposed 
to  the  vapour  of  ammonium  sulphide,  when  the  central  black  spot 
will  be  surrounded  by  a  yellow  ring  of  cadmium  sulphide,  the  width 
and  intensity  of  which  will  depend  on  the  amount  of  cadmium  present. 

M.  J.  S. 

Detection  and  Estimation  of  Lead  in  Tin-plate  and  Tinned 
Foods.  By  P.  Carles  {Chem.  Centr.,  1898,  i,  798  ;  from  Bull.  Soc. 
Pharm.  Bordeaux). — For  the  estimation  of  lead,  in  tin-plate, 
niche's  method  is  recommended,  in  which  the  lead  is  obtained  as 
dioxide  by  electrolysis ;  this  process  is  not  interfered  with  by  the 
presence  of  copper,  but  is  rendered  irregular  by  the  presence  of  5  per 
cent,  of  iron,  and  should  more  than  10  per  cent,  be  present,  the  solu- 
tion retains  ferric  stannate. 

To  detect  lead  in  foods,  these  are  burnt  in  a  muffle,  the  charred 
mass  is  powdered  and  extracted  with  water  to  remove  chlorides  and 
alkali  phosphates,  and  then  burnt,  with  addition  of  sulphuric  acid. 
The  ash  is  treated  with  a  mixture  of  6  c.c.  of  nitric  acid  and  30  c.c. 
of  sulphuric  acid  in  264  c.c.  of  water,  and  the  solution  submitted  to 
electrolysis.  L.  de  K. 

Volumetric  Estimation  of  Mercury  by  Sodium  Arsenite. 
By  C.  Reichard  {Zeit.  anal.  Chem.,  1898,  w37,  1749— 751).— The 
oxides  of  mercury  are  reduced  to  metal  when  heated  with  an  excess 
of  solution  of  sodium  arsenite  in  excess  of  sodium  hydroxide,  with 
conversion  of  a  corresponding  amount  of  arsenite  into  arsenate  ;  the 
unreduced  arsenite  is  then  titrated  by  iodine  or  permanganate,  after 
filtering  hot  and  washing.  The  method  seems  capable  of  some  degree 
of  accuracy.  M.  J.  S. 

Alkalimetric  Estimation  of  Metals.  Estimation  of  Mercury. 
By  Henri  Lescceur  {Bull.  Soc.  Chim.,  1897,  [iii],  17,  706—712. 
Compare  Abstr.,  1898,  ii,  455). — Mercuric  chloride  may  be  estimated 
by  titration  with  N/10  alkali,  phenolphthalein  being  used  as  an  indi- 
cator ;  it  is  necessary  that  the  precipitated  mercuric  oxide  should  be 
separated  by  filtration,  in  order  to  minimise  the  disturbing  influence 
of  the  mercuric  oxide  on  the  dissolved  potassium  chloride,  a  condition 
which  is  also  attained  by  employing  an  alkali  of  N/100  strength.  The 
use  of  helianthin  leads  to  unsatisfactory  results  in  this  particular 
instance. 

In  the  cases  of  mercuric  sulphate  and  nitrate,  which  are  only  soluble 
in  presence  of  excess  of  acid,  the  estimation  of  the  metal  may  be 
j,ccomplished  by  making  two  distinct  titrations  of  the  solution,  one 
with  helianthin  in  presence  of  common  salt,  which  gives  the  amount 
of  free  acid,  and  the  second  with  phenolphthalein  alone,  which  gives 
the  sum  of  the  free  acid  and  that  of  the  mercuric  salt  itself. 
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Mercurous  chloride,  when  boiled  with  alkalis,  is  decomposed  in  accord- 
ance with  the  equation  Hg2Cl2  + 2KOH  =  Hg  +  HgO  + 2KCI  +  H2O,  a 
reaction  which  may  be  taken  advantage  of  in  estimating  mercurous 
salts.  The  authors  recommend  the  same  method  for  estimating 
chlorides  in  certain  liquids,  mercurous  nitrate  being  used  to  precipitate 
the  halogen  as  calomel.  For  practical  details,  the  original  paper  must 
be  consulted.  A.  L. 

Volumetric  Estimation  of  Osmium  Tetroxide.  By  Eduard 
A.  Klobbie  {C hem.  Centr.,  1898,  ii,  65 — 66;  ir om  Kon.  Akad.  Wetensch. 
Amsterdam). — Osmium  tetroxide  may  be  estimated  to  0*01  per  cent,  by 
treating  its  solution  in  dilute  sulphuric  acid  with  potassium  iodide 
solution  and  titrating  the  liberated  iodine  with  sodium  thiosulphate ; 
four  atoms  of  iodine  are  liberated  by  each  molecule  of  osmium 
tetroxide,  osmium  dioxide,  potassium  sulphate,  and  water  being  formed. 
The  solution  becomes  dark  green,  and,  even  after  remaining  for  days, 
no  further  reduction  takes  place ;  osmium  dioxide  is  feebly  basic,  and 
probably  the  green  coloration  is  due  to  the  intermingling  of  the  blue 
solution  of  this  oxide  in  sulphuric  acid  with  the  solution  of  iodine. 

E.  W.  W. 

Estimation  of  Organic  Matter  in  Water  by  Potassium 
Permanganate.  By  Eelix  Marboutin  and  Michel  Franck  (Bull. 
Soc.  Chim.,  1897,  [iii],  17,  888— 890).— The  authors  show  that  Levy's 
method  in  use  in  France  gives  results  twice,  or  even  thrice,  as  great 
as  those  obtained  by  the  modified  Forchammer  method  used  in 
England  ;  the  French  standard,  however,  allows  twice  as  much  organic 
matter,  and  the  classification  of  the  waters  is  consequently  the  same  in 
both  countries.  T.  M.  L. 

Assay  of  Iodoform.  By  G.  Meill^ire  (Chem.  Centr.,  1898,  ii, 
140  ;  from  Anal.  Chim.  Anal.  Appl.,  3,  153 — 154). — One  gram  of  the 
sample  is  introduced  into  a  flask,  or  if  a  solution  has  to  be  tested,  a 
suitable  quantity  is  evaporated  to  dryness  in  the  flask  ;  to  this,  25  c.c. 
of  pure  nitric  acid  is  added  and  then  1*7  gram  of  silver  nitrate.  The 
flask,  connected  with  a  Liebig's  bulb  apparatus  containing  a  little  silver 
solution  to  serve  as  a  trap,  is  now  heated,  gently  at  first,  but  more 
strongly  towards  the  end ;  when  no  more  nitrous  fumes  are  evolved, 
the  liquid  in  the  flask  is  diluted  to  150  c.c.  and  heated  until  quite 
clear.  If  the  liquid  in  the  bulbs  is  turbid,  it  must  be  added  to  the 
main  bulk  of  liquid.  The  silver  iodide  is  collected  on  a  weighed  filter, 
dried  at  100°,  and  weighed.  L.  de  K. 

Analysis  of  Aqueous  Alcohol.  By  Chester  B.  Curtis 
{J.  Physical  Chem.,  1898,  2,  371— 375).— If  a  definite  quantity  of 
aqueous  alcohol  is  taken,  the  amount  of  toluene  that  must  be  added  in 
order  to  produce  a  cloudiness  increases  as  the  amount  of  water  in  the 
alcohol  decreases.  The  percentage  purity  of  alcohols  containing  water 
may,  therefore,  be  determined  by  titration  with  toluene.  The  method 
of  operating  suggested  by  the  author  for  determining  the  percentage 
of  alcohol  (above  85  per  cent.)  in  a  mixture  containing  water,  is  to 
pipette  off  10  c.c.  of  the  solution,  dilute  with  1  c.c.  water,  and  add 
toluene  until  the  mixture  clouds  and  clears  at   0°.     The  following 
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table  gives  the  number  of  c.c.  of  toluene  required  for  alcohols  differing 
by  one-half  per  cent,  from  85  to  100. 


Per 

cent. 

alcohol. 

c.c. 
toluene. 

Per 

cent. 

alcohol. 

c.c. 
toluene. 

Per 

cent. 

alcohol. 

c.c. 
toluene. 

Per 

cent. 

alcohol. 

c.c. 
toluene. 

85-0 
85-5 
86-0 
86-5 
87-0 
87-5 
88-0 
88-5 

3-40 
3-49 
3-58 
3-70 
3-90 
4-05 
4-25 
4-48 

89-0 
89-5 
90-0 
90-5 
91-0 
91-5 
92-0 
92-5 

4-70 
4-95 
5-20 
5-40 
5-80 
6-15 
6-55 
7-00 

93-0 
93-5 
940 
94-5 
95-0 
95-5 
96-0 
96-5 

7-50 

8-10 

8-70 

9-55 

10-60 

11-70 

12-90 

14-25 

97-0 
97-5 
18-0 
98-5 
99-0 
99-6 
100-0 

15-75 
17-45 
19-40 
21-50 
23.70 
25-85 
28-00 

It  is  obvious  that  the  accuracy  of  the  method  is  greater  as  the  purity 
of  the  alcohol  increases.  H.  C. 

Detection  of  Glucose  in  Urine  by  Means  of  Methylene- 
Blue.  By  Alfred  Frohlich  {Ghem.  Centr.,  1898,  ii,  66 — 67;  from 
Centr.  inn.  Med.,  1898,  No.  4). — Ten  c.c.  of  the  urine  is  first  freed  from 
reducing  colouring  matters  by  mixing  it  with  5  c.c.  of  solution  of  lead 
acetate  (3 — 10),  and,  then,  after  shaking,  with  5  c.c.  of  basic  lead 
acetate.  The  filtrate  which,  if  not  colourless,  should  be  diluted  with  an 
equal  bulk  of  water  and  treated  with  a  little  more  solid  lead  acetate,  is 
then  tested  for  sugar  as  follows  :  5  c.c.  is  mixed  with  5  c.c.  of  a  solu- 
tion of  methylene-blue  (1  :  300)  and  1  c.c.  of  10  per  cent,  aqueous 
potash  and  boiled.  If  the  colour  of  the  mixture  fades,  sugar  is 
present.     As  little  as  0*04  per  cent,  may  thus  be  detected. 

L.    DE   K. 

Estimation  of  Sugar  in  Urine.  By  W.  Schlosser  (Chem. 
Centr.,  1898,  i,  1209—1210;  from  Pharm.  Centr.-IIalle,  39, 
259 — 261). — One  hundred  c.c.  of  the  sample  of  urine  is  fermented  with 
4  grams  of  yeast  in  a  long-necked  flask  closed  with  cotton  wool,  the 
fermentation  being  started  by  placing  the  flask  in  water  of  35 — 40° ; 
the  whole  is  then  kept  for  12  hours  at  a  temperature  of  20°.  After 
making  sure  that  all  the  sugar  has  disappeared,  the  yeast  is  allowed 
to  subside,  the  liquid  poured  off,  the  carbonic  anhydride  removed  by 
agitating  the  liquid,  and  the  sp.  gr.  is  then  carefully  taken  {D'^). 
Another  100  c.c.  of  the  sample  is  mixed  with  2  c.c.  of  a  1-6  per  cent, 
solution  of  salt,  which  the  author  calculates  will  introduce  the  sa.me 
error  in  sp.  gr.  as  the  amount  of  added  yeast  does,  and  the  sp.  gr.  is 
taken  (Z)2).  The  difference  D^  -  D^  is  then  multiplied  by  (F2 :  ri).229 
or  (102:100).229  =  233,  in  which  formulte  V^  and  V^  represent,  the 
respective  volumes  of  the  samples,  and  229  the  factor  proposed  by 
Roberts  for  calculating  the  amount  of  sugar  from  the  loss  in  sp.  gr. 

If  D^  and  D^  are  taken  at  different  temperatures,  a  correction  must 
be  made.  If  t^  is  the  temperature  of  the  urine  and  salt,  t'^  the 
temperature  after  fermentation,  the  difference  t^  —  tr  should  be  multi- 
plied by  0*0002,  and  the  product  added  to  D^  -  D'^  when  the  tempera, 
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ture  lies  between  15°  and  20°.     For  temperatures  between  20°  and  25°, 
the  factor  O'OOOS  should  be  used.  L.  de  K. 

Estimation  of  Diabetic  Sugars  by  the  Polarimeter,  by  the 
Reducing  Power,  and  by  Fermentation.  By  Frederic  Landolph 
{Compt.  rend.,  1898,  127,  765—767.  Compare  Abstr.,  1897,  ii,  512, 
and  1898,  ii,  148). — The  author's  investigations  on  the  reducing 
power,  fermentation,  and  thermo-optical  properties  of  diabetic  sugars, 
and  on  the  appearance  of  their  solutions  when  viewed  through  the 
polaristrobometer  render  it  possible  to  divide  these  sugars  into  three 
classes  which  may  be  useful  in  the  diagnosis  of  various  glycosuric  and 
diabetic  affections.  G.  T.  M. 

Estimation  of  Sugar  in  Meat  and  Urine.  By  Eduard  Polenske 
{CJiem.  Centr.,  1898,  i,  1071—1072;  from  Arhh.  Kais.  Ges.  A.,  14, 
149 — 152). — Two  hundred  grams  of  finely  comminuted  meat,  after  being 
soaked  for  half  an  hour  in  600  c.c.  of  cold  water  containing  a  little  acetic 
acid,  is  heated  to  boiling,  and  when  cold  the  mass  is  pressed  through 
flannel,  and  then  extracted  twice  more.  The  sugar  is  estimated  in 
the  united  extracts  by  means  of  Peska's  ammoniacal  copper  solution. 
Treatment  with  lead  acetate  is  not  advisable,  as  this  might  cause  loss 
of  sugar  ;  precipitation  by  means  of  alcohol  also  is  unadvisable.  The 
extract  is  first  filtered  through  paper,  animal  charcoal  is  added,  and 
the  whole  evaporated  on  the  water-bath  until  about  250  c.c.  is  left ; 
it  is  then  filtered,  the  charcoal  well  washed,  and  the  filtrate  again 
concentrated  to  250  c.c.  To  the  liquid,  ammonia  is  added  in  slight 
excess,  the  whole  diluted  to  300  c.c,  and  after  15  minutes  filtered 
and  neutralised  with  acetic  acid.  It  is  then  colourless  and  well 
adapted  for  the  titration ;  it  must,  however,  be  borne  in  mind  that 
urine,  and  more  particularly  meat,  contains  small  proportions  of 
reducing  substances  which  in  the  analysis  count  as  sugar. 

It  is  more  diflScult  to  prove  the  presence  of  cane  sugar,  as  this 
becomes  partly  inverted,  whilst  some  components  of  the  meat  extract 
also  suffer  inversion  when  treated  with  acids.  The  author  has,  how- 
ever, found  that  this  may  be  reduced  to  a  minimum  by  using  5  drops 
of  hydrochloric  acid  for  100  c.c.  of  liquid,  and  heating  for  half  an 
hour  only ;  the  extractive  compounds,  such  as  glycogen,  are  then  but 
little  affected,  whilst  the  sugar  is  completely  inverted. 

The  author  also  recommends  Peska's  process  for  the  testing  of 
diabetic  urine;  this  should  be  diluted  so  as  to  contain  about  0*5  per 
cent,  of  sugar.  L.  de  K. 

Polarisation  of  Honey.  By  R.  Fruhling  (Chem.  Centr.,  1898, 
ii,  305  ;  from  Zeit.  offentl  Chem.,  4,  410— 412).— The  author  calls 
attention  to  the  fact  that  solutions  of  honey,  when  freshly  prepared  in 
the  cold,  show  a  very  abnormal  polarisation,  caused  by  birotation. 
After  the  lapse  of  5 — 6  hours,  the  polarisation  is  normal. 

The  error  caused  by  this  birotation  is  sometimes  very  large,  and 
may  amount  to  as  much  as  -  14°.  The  author  found  that  the  normal 
polarisation  is  at  once  restored  by  adding  to  the  liquid  about  0*1  per 
cent,  of  ammonia  ;  basic  lead  acetate  should  not  be  added,  but  the 
liquid  should  be  clarified  by  means  of  alumina  cream.     It  is  also 
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advisable  to  dissolve  the  honey  first  in  a  little  boiling  water,  as  a  high 
temperature  destroys  birotation.  L.  de  K. 

Estimation  of  Sugar  in  Chocolate.  By  R.  Woy  {Chem.  Centr., 
1898,  i,  861  ;  from  .^Zeit.  offentl.  Chem.,  4,  224—226).— The  process 
recommended  by  de  Koningh  (Abstr.,  1898,  ii,  314)  is  accurate,  but 
rather  slow,  when  applied  to  chocolate,  unless  the  sample  is  first 
deprived  of  its  fat.  The  author  now  proposes  the  following  process, 
based  on  Scheibler's  principle  of  double  dilution.  A  100  and  a  200 
c.c.  flask  are  taken  ;  half  the  normal  weight  of  powdered  chocolate 
(13'024  grams)  is  introduced  into  each,  moistened  with  alcohol,  and 
treated  with  water  at  50°  ;  after  thoroughly  shaking  to  dissolve  the 
sugar,  4  c.c.  of  basic  lead  acetate  solution  is  added,  and,  when  cold,  the 
liquids  are  made  up  to  the  mark  and  again  shaken.  The  filtrates  are 
now  polarised  in  the  200  mm.  tube.  If  a  represents  the  polarisation  of 
the  100  c.c.  liquid,  h  that  of  the  200  c.c.  liquid,  and  x  the  volume  of  the 
insoluble  matter,  including  the  lead  precipitate,  then  the  sugar  in  the 
100  c.c.  flask  is  dissolved  in  100  — a;  and  the  other  in  200 -a;  c.c.  of 
water.     Then  a(100 -a?)  =  5(200-aj).  L.  de  K. 

Analysis  of  Brewing  Sugars.  By  George  H.  Morris  {J.  Fed. 
Inst.  J5rei^.,1898,4,  162 — 176). — It  is  pointed  out  that,  both  in  commer- 
cial glucoses  and  invert  ^sugars,  there  is  a  certain  amount  of  unferment- 
able  matter  which  reduces  Fehling's  solution  and  is  optically  active.  In 
the  method  of  analysis  proposed  by  the  author,  a  correction  is  applied 
for  this,  and  the  true  percentages  of  the  fermentable  sugars  (dextrose, 
levulose,  and  maltose)  are  obtained.  Details  of  the  analytical  methods 
adopted  are  given,  as  well  as  tables  of  optical  constants  and  cupric- 
reducing  power.  A.  C.  C. 

The  Correction  for  Unfermentable  Reducing  Substances  in 
Sugar  Analysis.  By  Tom  A.  Glendinning  {J.  Fed.  Inst.  Brew., 
1898,  4,  363 — 365). — The  author  points  out  {that  raw  cane  sugars 
usually  contain  unfermentable  Fehling-reducing  substances,  and  that 
this  may  account  partly  for  the  presence  of  these  substances  in  com- 
mercial invert  sugars.  Analyses  are  given  in  which  the  percentage 
varies  from  0*47  per  cent,  to  2*64  per  cent.  This  unfermentable 
matter  was  slightly  dextrorotatory,  and  had  a  cupric-reducing  power 
of  about  30.  A.  C.  C. 

Malt.  I,  The  Ready-formed  Sugars  of  Malt,  and  the  Action 
of  Diastase  on  Barley  Starch.  By  Arthur  K.  Ling  {J.  Fed.  Inst. 
Brew.,  1898,  4,  187— 202).— Attention  is  called  to  the  fact  that  in 
the  estimation  of  the  ready-formed  sugars  of  malt  by  the  method  pro- 
posed by  Moritz  and  Morris,  the  results  are  vitiated  by  the  diastatic 
action- taking  place  during  the  process  of  extraction.  Experiments 
are  described,  showing  that  diastase  does  act  appreciably  on  ungelatin- 
ised  barley  starch  in  the  cold,  but  that  this  action  can  be  entirely 
arrested  by  the  presence  of  0*0073  per  cent,  of  free  hydrochloric  acid. 
Owing  to  the  decomposition  of  organic  salts  by  hydrochloric  acid,  this 
reagent  cannot  be  used  in  the  extraction  of  the  sugars  from  malt. 
Results  of  experiments  are  given,  showing  that  there  is  no  formation 
of  maltose  when  a  solution  containing  0*0168  per  cent,  of  potassium 

13—2 


188  A.BSTRACTS   OF   CHEMICAL   PAPERS. 

hydroxide  is  used  for  the  extraction,  and  it  is  suggested  that  this 
might  well  serve  as  the  basis  of  a  method  for  the  estimation  of  the 
sugars  existing  ready-formed  in  malt.  A.  C.  C. 

Exact  Estimation  of  Total  Carbohydrates  in  Acid  Hydro- 
lysed  Starch  Products.  By  George  W.  Rolfe  and  W.  A.  Faxon 
{J.  Amer.  Chem.  Soc,  1897,  19,  698— 703).— The  authors  have  deter- 
mined the  exact  amount  of  carbohydrate  present  in  solutions  of  com- 
mercial glucose,  the  specific  rotatory  power  of  the  samples  employed 
varying  from  [a]3.86=  70*5°  to  [a] 03.8(5=  164°.  ^^^  solutions  were 
evaporated,  and  the  residues  dried  at  100 — 120°  in  a  vacuum 
apparatus,  which  is  a  modification  of  that  of  Lobry  de  Bruyn  and 
Van  Leent  (compare  Brown,  Morris  and  Millar,  Trans.,  1897,  79). 
When  the  specific  gravity  factors  (that  is,  the  excess  of  the  specific 
gravity  of  a  solution  containing  1  gram  of  dry  matter  in  100  c.c.)  are 
plotted  as  ordinates  against  the  specific  rotatory  powers  as  abscissae,  a 
straight  line  is  obtained.  The  authors  conclude  that,  for  solutions  of 
acid  hydrolysed  starch  products  of  sp.'gr.  varying  from  1*035  to  1*045 
at  15*5°,  the  sp.  gr.  factor  (2)  may  be  calculated  by  the  equation 
5  =  0-004023  -  0*000001329  (195  -  [a]  Dg.ge). 

A.  R.  L. 

Testing  Formaldehyde.  By  Carl  E.  Smith  {Chem.  Centr.,  1898, 
i,  798—799  ;  from  Amer.  J.  Pharm.,  70,  86— 94).— The  author  pro- 
poses the  following  tests  for  the  purity  and  identity  of  the  *'  formalin 
U.S.P."  It  should  contain  35 — 40  per  cent,  of  formaldehyde,  to  be 
estimated  by  Legler's  ammonia  process ;  it  should  be  colourless,  trans- 
parent, neutral  or  very  faintly  acid,  and  have  a  pungent  odour  and 
caustic  taste.  The  sp.  gr.  should  be  about  1*08,  and  it  should  be 
miscible  in  all  proportions  with  water  and  alcohol.  When  heated  with 
ammoniacal  silver  nitrate  or  Fehling's  solution,  a  deposit  of  metallic 
silver  or  cuprous  oxide  is  obtained.  If  2  c.c.  is  heated  with  2  c.c.  of 
aqueous  potash  and  0*5  gram  of  resorcinol,  a  red  colour  is  developed. 
If  5  c.c.  of  sulphuric  acid,  containing  a  little  salicylic  acid,  is  added  to 
2  drops  of  the  sample,  a  permanent  dark-red  coloration  is  obtained. 
If  1  c.c.  of  the  solution  is  mixed  with  5  c.c.  of  ammonia  and  eva- 
porated to  dryness  on  the  water-bath,  a  white,  crystalline  residue  is 
left,  which,  when  heated  with  dilute  sulphuric  acid,  gives  the  original 
pungent  odour.  One  c.c,  mixed  with  10  c.c.  of  iodine  solution  and  a 
sufficiency  of  aqueous  potash,  should  give  no  iodoform  reaction,  show- 
ing the  absence  of  acetone.  The  sample  should  also  be  quite  free 
from  any  mineral  matters.  L.  de  K. 

Estimation  of  Formaldehyde.  By  Oskar  Blank  and  H. 
Finkenbeiner  {Ber.,  1898,  31,  2979— 2981).— Three  grams  of  the 
formaldehyde  solution,  or  1  gram  of  ''solid  formaldehyde,"  is 
dissolved  in  25  c.c.  of  2N  sodium  hydroxide ;  if  the  formaldehyde 
solution  is  stronger  than  45  per  cent.,  then  30  c.c.  of  alkali  is 
employed.  The  mixture  is  placed  in  a  tall  Erlenmeyer  flask  and  50  c.c. 
of  pure  hydrogen  peroxide  free  from  acid  (2*5 — 3  per  cent.)  run  in 
through  a  funnel  during  the  course  of  three  minutes ;  the  funnel  is 
then  washed  out  with  distilled  water,  and  the  excess  of  alkali  in  the 
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flask  titrated  with  2N  sulphuric  acid,  using  litmus  as  an  indicator.  If 
the  aldehyde  solution  contains  less  than  30  per  cent,  of  formaldehyde, 
the  mixture  must  be  allowed  to  remain  10  minutes  after  the 
hydrogen  peroxide  has  been  run  in.  The  number  of  c.c.  of  alkali 
which  have  been  used  up  in  converting  the  aldehyde  into  sodium 
formate,  when  multiplied  by  two,  gives  the  percentage  of  formaldehyde 
in  the  original  solution. 

The  results  agree  with  those  obtained  by  other  methods  employed  in 
commercial  analysis,  but  give  higher  values  (about  1*5  per  cent.)  than 
the  ammonia  method.  J.  J.  S. 

Volumetric  Estimation  of  Acetaldehyde.  By  Xavier  Kocques 
{Co7npt.  rend.,  1898,  127,  524— 526).— The  author  has  modified  the 
method  described  by  Rieter  (Abstr.,  1897,  ii,  606).  He  finds  that 
alcoholic  solutions  of  sulphurous  acids  and  sulphites  are  much  more 
stable  than  aqueous  solutions ;  that  alcoholic  solutions  of  alkali- 
hydrogen  sulphites  are  most  suitable  for  the  estimation  of  aldehyde;  that 
in  dilate  solutions  at  least  12  hours  is  required  to  ensure  complete 
combination  ;  and  that  unless  the  proportion  of  aldehyde  is  very  small, 
the  sulphite  compound  is  not  completely  decomposed  by  potassium 
hydroxide. 

The  sulphite  solution  is  prepared  by  dissolving  12*6  grams  of 
anhydrous  sodium  sulphite  in  400  c.c.  of  water,  adding  100  c.c.  of 
normal  sulphuric  acid,  diluting  to  1000  c.c.  with  alcohol  of  96°,  and 
filtering  after  24  hours.  Ten  c.c.  of  the  alcoholic  solution  of 
aldehyde  to  be  examined  is  placed  in  a  100  c.c.  flask,  mixed  with  50  c.c. 
of  the  sulphite  solution  and  made  up  to  100  c.c.  with  alcohol  of  50°.  . 
A  second  quantity  of  50  c.c.  of  the  sulphite  solution  is  placed  in  a 
similar  flask,  and  made  up  to  100  c.c.  with  the  same  alcohol.  After  at 
least  12  hours,  50  c.c.  is  withdrawn  from  each  flask,  and  the 
sulphurous  acid  estimated  by  means  of  decinormal  iodine  solution ;  the 
difference  is  the  quantity  of  sulphurous  acid  that  is  in  combination 
with  the  aldehyde;  1  c.c.  of  N/10  iodine  =  0*0022  gram  of  aldehyde. 

If  the  liquid  to  be  examined  contains  less  than  1  per  cent,  of 
aldehyde,  the  sulphite  solution  must  be  diluted  ;  for  0-5  per  cent.,  it 
should  be  diluted  with  an  equal  volume  of  alcohol  of  50°,  and  N/20 
iodine  should  be  used  ;  for  O'J.  per  cent.,  the  sulphite  should  be  diluted 
with  alcohol  of  50°  to  10  times  .its. ordinary  volume,  and  centinormal 
iodine  solution  should  be  used.  <iniAJno  C.  H.  B. 

Volumetric  Estimation  of  Acetaldehyde.  By  Xavier 
RocQUES  {Compt.  rend.,  1898,  127,  764 — 765.  Compare  preceding 
abstract). — The  action  of  alkali  hydrogen  sulphites  on  acetalde- 
hyde, when  carried  out  at  15°,  is  not  complete  after  48  hours.  The 
solution  to  be  examined  should  be  mixed  with  a  known  volume  of 
alcoholic  bisulphite  solution,  made  up  to  100  c.c.  with  50  per  cent, 
alcohol  in  a  stoppered  flask,  and  heated  for  4  hours  at  50° ;  a  blank 
experiment  should  also  be  performed  in  another  flask  containing  similar 
quantities  of  bisulphite  and  alcohol,  and  at  the  end  of  the  time  both 
solutions  should  be  titrated  with  iodine  in  the  manner  previously 
indicated.  G.  T.  M. 
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Detection  of  Acetone  in  Urine.  By  B.  Studer  {Chem.  Centr., 
1898,  i,  1152;  from  Schweiz.  WocL  Pharm.,  36,  149— 151).— The 
author  combines  the  methods  proposed  by  Legal,  and  Lieben  and 
Dragendorff ;  50  c.c.  of  the  sample  of  urine  is  mixed  with  5  c.c.  of 
dilute  sulphuric  acid  and  submitted  to  distillation,  the  distillate  being 
collected  in  a  test-tube  placed  in  cold  water.  When  3  c.c.  has  passed 
over,  6  to  10  drops  of  a  freshly-prepared  10  per  cent,  solution  of 
sodium  nitroprusside,  and  1 — 2  drops  of  aqueous  soda  are  added  ;  if 
acetone  is  present,  a  purple-red  coloration  is  produced.  If  the 
reaction  is  not  decided  enough,  it  may  be  advisable  to  add  6  to  8  drops 
of  acetic  acid,  when  a  claret  colour  will  prove  the  presence  of  acetone. 
The  reaction  is  interfered  with  by  hydrogen  sulphide,  which  is  occa- 
sionally present  in  stale  urines.  L.  de  K. 

Soap  Analysis.  By  Rudolf  Hefelmann  and  Ernst  Steiner 
(Chem.  Centr.,  1898,  ii,  142—143;  from  Zeit.  bffentl  Chem.,  4, 
389 — 396). — The  estimation  of  the  fatty  acids  in  soaps  made  from 
Ceylon  oil  is  attended  with  some  inaccuracies  which  are  avoided  by 
using  the  authors'  process.  The  fatty  acids  and  other  fatty  matters 
are  liberated  by  a  Mineral  acid,  and  extracted  by  ether ;  this  solution 
is  neutralised  by  N/2  potash,  using  phenolphthalein  as  indicator,  and 
the  whole  is  dried  over  a  weighed  quantity  of  sand  at  100°. 
The  amount  of  fatty  acids  and  neutral  fats  may  then  be  easily 
calculated. 

Equally  accurate  results  are  obtained  by  evaporating  the  ether  and 
drying  the  residue  at  55° ;  at  a  higher  temperature,  some  of  the  fatty 
acids  volatilise.  Light  petroleum  should  not  be  used,  as  it  does  not 
dissolve  the  acids  completely.  L.  de  K. 

Relation  between  the  Sp.  Gr.  and  the  Insoluble  Fatty  Acids 
of  Butter  and  other  Pats.  By  Norman  Leonard  {Analyst,  1 898, 23, 
282 — 283). — It  is  well  known  that  animal  fats  used  for  making 
butter  substitutes  have  a  much  lower  sp.  gr.  than  butter-fat  itself, 
and  the  author  states  that  the  relation  between  the  sp.  gr.  at  100°  F.  and 
the  percentage  of  insoluble  fatty  acids  yielded  by  the  sample  may  be 
approximately  represented  by  the  formula  y  =  h{\  -x),  where  y  is  the 
percentage  of  insoluble  acids,  and  x  the  sp.  gr.  of  the  melted  fat  at 
100°  F.,  water  at  60°  F.  being  taken  as  unity.  >fc  is  a  constant  which 
may  be  taken  as  =951  on  an  average. 

When  the  butter  mixture  contains  animal  fats,  the  percentage  of 
fatty  acids  actually  found  will  at  the  most  differ  by  1'4  per  cent,  from 
that  calculated  by  the  formula.  But  when  vegetable  oils  such  as 
cotton-seed  oil,-cocoa  nut  oil,  or  sesam6  oil  have  been  used,  the  formula 
will  no  longer  agree.  L.  de  K. 

Chemistry  of  Drying  Oils  :  Examination  of  Linseed  Oil.  By 
Otto  Hehner  and  Charles  A.  Mitchell  {Analyst,  1898, 23,  310 — 318). 
— The  paper  is  chiefly  devoted  to  a  criticism  of  the  work  done  by 
Hazura  and  Griissner  (Abstr.,  1888,  817;  1270).  Their  results  are, 
on  the  whole,  verified  by  the  authors. 

By  dissolving  1 — 2  grams  of  linseed  oil  in. 40  c.c.  of  ether  and  a 
few  c.c.  of  glacial  acetic  acid,  cooling  the  mixture  in  ice,  and  adding 
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bromine,  a  precipitate  is  obtained  which  may  be  collected,  washed 
with  cold  ether,  and  finally  dried  in  a  water-oven  until  the  weight 
becomes  constant.  The  process  seems  a  valuable  one  for  the  assay  of 
commercial  raw  linseed  oil,  as  the  pure  article  yields  from  24 — 25  per 
cent,  of  brominated  deposit,  whilst  common  adulterants  such  as 
cotton-seed  oil  either  yield  no  deposit  at  all,  or  but  a  trifling  quantity, 
as  in  the  case  of  walnut  oil,  f  or^instance.  Marine  animal  oils,  however, 
also  yield  abundant  precipitates,  and  cannot  be  detected  by  the  bromine 
test.  L.  DE  K. 

Estimation  of  Fat  in  Animal  Tissues  and  Fluids.  By  Joseph 
Nerking  {Pfluger's  ArcMv.,  1898,  73,  172 — 183.  Compare  Abstr., 
1898,  413). — This  paper  is  a  defence  of  the  method  introduced  by 
Dormeyer,  who  subjects  meat,  &c,,  to  gastric  digestion  before  extract- 
ing it  with  ether.  A  new  piece  of  apparatus  for  performing  the 
extraction  is  described  and  figured.  Hydrochloric  acid  has  no  dele- 
terious action  on  fatty  acids.  W.  D.  H. 

Analysis  of  Bone  Fats.  By  Al.  A.  Shukoff  and  P.  J. 
ScHESTAKOFF  {Che7n.  Ceutr.,  1898,  i,  864—865  ;  from  Chem.  Rev.  Fett. 
u.  Harz-Ind.,  5,  5 — 8). — Moisture  is  estimated  by  drying  5  grams  of 
the  sample  in  a  current  of  air,  or  carbonic  anhydride,  at  100 — 110°. 
Foreign  admixtures  are  found  by  treating  the  dried  fat  with  light 
petroleum,  which,  however,  also  dissolves  any  lime  soaps.  The  ash 
is  obtained  by  burning  the  fat,  and  it  is  then  tested  for  lime  with 
standard  acid.  To  make  a  direct  estimation  of  the  fatty  matter,  10 
grams  of  the  sample  is  mixed  with  3 — 5  drops  of  strong  hydrochloric 
acid  to  decompose  the  lime  soaps,  and  the  fatty  matter  is  extracted 
by  means  of  light  petroleum ;  any  insoluble  matter  is  collected  on  a 
weighed  filter,  which  is  then  well  washed  and  the  bulk  of  the  light 
petroleum  being  distilled  off,  the  remainder  is  removed  by  drying  the 
fat  as  before  in  a  current  of  carbonic  anhydride  at  100 — 110°. 

The  unsaponi6able  matter  is  estimated  by  evaporating  5  grams  of 
the  fatty  matter  to  dryness  with  25  c.c.  of  8  per  cent,  alcoholic  soda  in 
a  porcelain  dish  ;  the  soap  is  dissolved  in  80  c.c.  of  water,  and  three 
times  extracted  with  80  c.c.  of  ether  ;  if  the  layers  will  not  separate 
readily,  this  may  be  accelerated  by  adding  a  little  alcohol.  The 
ethereal  solution  is  evaporated  to  dryness,  and  the  residue  treated 
with  a  little  aqueous  soda  and  then  with  light  petroleum  ;  the  latter, 
on  evaporation,  leaves  the  unsaponifiable  matter  in  a  state  of  purity. 
The  solidifying  point  is  taken  according  to  Dalican's  directions. 

L.  DE  K. 

Analysis  of  Fats :  Preparation  and  Crystallisation  of 
Cholesterol  and  Phytosterol.  By  A.  Bomer  {Chem.  Centr.,  1898, 
i,  466—467  ;  from  Zeit.  (Inters,  Nahr.  u.  Genussm.,  1898,  21 — 49). — 
The  author  proposes  a  modification  of  Salkowski's  process.  Fifty  grams 
of  the  fat,  melted  in  an  Erlenmeyer  flask  fitted  to  a  reflux  condenser, 
is  saponified  with  100  c.c.  of  20  per  cent,  alcoholic  potash,  the  soap 
introduced  into  a  separating  funnel,  200  c.c.  of  water  added,  and  the 
whole  extracted  by  shaking  with  500  c.c.  of  pure  ether  ;  after  remov- 
ing the  ether,  the  extraction  is  twice  repeated,  using  250  c.c.  of  ether 
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each  time.  The  ether  is  then  distilled  off  from  the  mixed  extracts, 
and  the  residue  again  saponified  with  10  c.c.  of  the  alcoholic  potash  ; 
20  c.c.  of  water  is  added,  and  the  shaking  repeated  with  100  c.c.  of 
ether.  This,  after  being  freed  from  traces  of  soap  by  washing  thrice 
with  10  c.c.  of  water,  is  left  to  evaporate  spontaneously;  the 
residual  cholesterol  or  phytosterol  must  then  be  recrystallised  from 
boiling  absolute  alcohol. 

It  appears  that  the  microscopical  appearance  of  the  two  substances 
depends  on  various  circumstances,  but,  as  a  rule,  cholesterol  forms 
thin,  rhombic  tablets,  whilst  phytosterol  yields  thin  needles.  In  doubt- 
ful cases,  the  melting  point  should  be  taken.  If  both  are  present,  a 
kind  of  mixed  crystal  is  obtained,  which  looks  either  somewhat  like 
cholesterol  or  phytosterol.  L.  de  K. 

Analysis  of  Fats :  Melting  Points  of  Cholesterol  and  Phy- 
tosterol ;  Amount  of  Unsaponifiable  Matter  in  Fats.  By  A. 
BoMER  (Chem.  Centr.^  1898,  i,  638 — 639  ;  from  Zeit.  Unters.  Nalir.  u. 
Genussm.j  1898,  81 — 96). — The  author  estimated  the  amount  of 
cholesterol  in  lard  and  butter-fat  by  his  process  (preceding  abstract), 
and  obtained,  on  an  average,  0'1774  per  cent,  of  crude  cholesterol 
from  lard  and  0'3512  per  cent,  from  butter.  These  figures  are  higher 
than  those  obtained  by  Salkowski.  Cholesterol  melts  at  146 — 148°, 
whilst  phytosterol  melts  at  135*5 — 141°.  Mixtures  of  the  two  have 
a  melting  point  varying  but  slightly  from  the  calculated  figure. 

The  phytosterol  test  enables  the  presence  of  commercial  margarine 
in  butter,  or  of  cotton-seed  oil  in  lard,  to  be  detected  with  certainty 
if  the  chemical  analysis  of  these  articles  leaves  any  doubt.  It  is, 
however,  not  so  easy  to  detect  small  percentages  of  animal  fats  in 
vegetable  oils.  L.  de  K. 

Volumetric  Estimation  of  Methylic  Salicylate.  By  Edward 
Kremers  and  Martha  M.  James  {Chem.  Centr.,  1898,  i,  1070;  from 
Pha/rm.  Rev.,  16,  130 — 133). — The  authors  have  slightly  modified  the 
method  proposed  by  Ewing,  and  now  boil  a  weighed  quantity  of  the 
substance  with  a  known  volume  of  normal  alkali  for  5  minutes. 
The  excess  of  alkali  is  then  titrated  with  normal  acid^  and  the  alkali 
consumed,  multiplied  by  0'152,  represents  the  number  of  grams  of 
methylic  salicylate. 

The  method  proposed  by  Messinger  and  Vortmann  is  also  recom- 
mended. Five  grams  of  the  sample  is  saponified  with  excess  of  alkali, 
and  when  cold  diluted  to  500  c.c.  ;  10  c.c.  of  this  is  heated,  50  c.c.  of 
N/10  iodine  solution  added,  and  the  liquid  diluted  to  500  c.c  ;  in 
100  c.c.  of  this,  the  excess  of  iodine  is  estimated  by  means  of  N/10 
sodium  thiosulphate.  One  c.c.  of  iodine  solution  absorbed,  when  multi- 
plied by  0'631825,  represents  the  amount  of  methylic  salicylate,  as 
1  mol.  of  the  ethereal  salt  absorbs  7  mols.  of  iodine.  L.  de  K. 

Detection  of  a-Naphthol  in  ^-Naphthol.  By  A.  Dubosc  {Chem. 
Centr.,  1898,  i,  800  ;  from  Bull.  Soc.  Jnd.  Rouen,  1897,  434).— If  a 
solution  of  a-naphthol  is  mixed  with  a  few  drops  of  sodium  hypobromite 
solution  (30  c.c.  aqueous  soda  of  sp.  gr.  =  1*33,  100  c.c.  of  water,  and 
5  c.c.  of  bromine),  a  dirty  violet  coloration  is  produced,  but  y8-naphthol 
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only  gives  a  pale  yellow  colour.  The  author  now  proposes  to  use  this 
reaction  for  testing  commercial  samples  of  /3-naphthol  which,  should 
they  contain  even  as  little  as  3  per  cent,  of  the  a-compound,  are  useless 
for  preparing  dyes.  L.  de  K.    ■ 

Examination  of  Camphor  Liniment.  By  Norman  Leonard 
and  H.  Metcalfe  Smith  {Analyst,  23,  281 — 282). — This  drug  being 
often  deficient  in  camphor,  the  authors  ascertain  the  amount  present 
by  drying  3  or  5  grams  of  the  sample  for  2  hours  at  120°  in  a  flat- 
bottomed  dish.  The  loss,  after  adding  0'15  per  cent,  to  compensate 
for  the  gain  in  weight  caused  by  the  oxidation  of  the  olive  oil,  should 
amount  to  21*45  per  cent. 

Assuming  the  sp.  gr.  of  the  olive  oil  to  have  been  0*9164,  the 
amount  of  camphor  may  be  calculated  from  the  sp.  gr.  of  the  sample, 
each  per  cent,  of  camphor  raising  the  density  by  000045.  Mineral 
oil  is  sometimes  employed  instead  of  olive  oil,  but  this  fraud  is  readily 
detected  by  the  insolubility  of  the  sample  in  hot  alcoholic  potash. 

L.  DE  K. 

Action:  of  Iodine  on  Antipyrine.  Estimation  of  Antipyrine 
or  of  Iodine.  By  J.  Bougault  {Chem.  Gentr.,  1898,  i,  858;  from 
J.  Pharm.,  [vi],  7,  161 — 163). — The  author  has  found  that  1  mol. 
of  antipyrine  dissolved  in  alcohol  containing  mercuric  chloride 
absorbs  exactly  1  mol.  of  iodine;  or  1  gram  of  antipyrine  =  1*351 
grams  of  iodine. 

To  estimate  antipyrine,  20  c.c.  of  a  1  per  cent,  alcoholic  solution  is 
mixed  with  20  c.c.  of  a  2*5  per  cent,  alcoholic  solution  of  mercuric 
chloride  and  an  alcoholic  solution  of  iodine  containing  1*351  grams  of 
iodine  in  100  c.c.  of  95  per  cent,  alcohol  is  added  until  a  permanent, 
yellowish  coloration  is  noticed.  If  the  antipyrine  is  pure,  it  will  con- 
sume exactly  20  c.c.  of  iodine  solution  ;  if  not,  it  will  take  propor- 
tionally less.  An  iodine  solution  may,  in  turn,  be  estimated  by 
means  of  a  standard  solution  of  antipyrine.  L.  de  K. 

Reactions  of  Alkaloids  with  Benzaldehyde  and  Sulphuric 
Acid.  By  Herm.  M^hZ¥.K{Zeit.  anal.  Chem.,  1898,  37,  747 — 748). — 
Besides  picrotoxin  (Abstr.,  1898,  ii,  651),  only  a  few  other  alkaloids  and 
poisons  produce  colours  with  benzaldehyde  and  sulphuric  acid.  It  is  best 
to  use  a  20  per  cent,  solution  of  benzaldehyde  in  absolute  alcohol,  a  drop 
of  this  solution  being  added  to  a  trace  of  the  alkaloid  in  a  watch-glass, 
and  then  a  single  drop  of  concentrated  sulphuric  acid  without  any 
stirring.  Digitalin  gives  brown  streaks  ;  veratrine,  a  red  coloration  ; 
codeine,  a  yellow  to  blood-red  ;  thebaine,  a  dark  brown ;  delphinine, 
reddish-brown  streaks ;  morphine,  red  to  yellowish-red  streaks  ;  whilst 
colchicine,  cantharidin,  coniine,  nicotine,  brucine,  strychnine,  aconitine, 
papaverine,  narcotine,  hyoscyamine,  emetine,  apomorphine,  and 
narceine  give  no  characteristic  colours.  M.  J.  S. 

Estimation    of    Nicotine    in    Tobacco.      By    C.    C.   Keller 

{Chem.  Centr.,  1898,  ii,  388—389  ;  from  Ber.  Deutsch.  P/mrm.  Ges., 
8,  145 — 152). — The  author  recommends  the  following  process  :  6 
grams  of  tobacco  dried  over  quicklime  is  powdered  and  treated  in  a 
stoppered  bottle  with  60  grams  of  ether,  60  grams  of  light  petroleum, 
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and  10  c.c.  of  20  per  cent,  aqueous  potash ;  the  mixture  is  well  shaken 
for  half  an  hour,  then  left  for  3  or  4  hours,  and  100  grams  of  the 
ethereal  liquid  is  collected  in  a  200  c.c.  bottle ;  after  a  strong  current 
of  air  has  been  passed  through  to  expel  any  ammonia  present,  10  c.c. 
of  alcohol,  one  drop  of  a  10  per  cent,  solution  of  iodeosin,  and  10 
c.c.  of  water  are  added,  and  the  whole  is  well  shaken,  which  causes  the 
iodeosin  and  the  nicotine  to  pass  into  the  aqueous  liquid.  N/10  hydro- 
chloric acid  is  now  added  until  the  liquid  is  colourless,  and  the  slight 
excess  of  acid  is  titrated  by  means  of  N/IO  ammonia.  One  c.c.  of  acid 
=  0*0162  gram  of  nicotine. 

Analyses  are  given  showing  the  amount  of  nicotine  in  various 
brands  of  tobacco  and  cigars,  from  which  it  appears  that  so-called 
strong  tobaccos  do  not  necessarily  contain  a  high  percentage  of 
nicotine.  L.  de  K. 

Estimation  of  Morphine  in  Opium.  By  Hermann  Thoms 
{Ghem.  Centr.,  1898,  ii,  136  ;  from  Ber.  Deutsch.  Pharm.  Gesell.,  8, 
124 — 125). — The  author  condemns  the  so-called  brine  method  pro- 
posed by  Montemartini  and  Trasciatti  for  the  assay  of  opium  (Abstr., 
1898,  ii,  270)  as  being  too  tedious,  and  giving  results  which  are  too 
low.  L.  DE  K. 

Action  of  Sulphuric  Acid  on  Strychnine  when  separating 
this  Alkaloid  from  Organic  Matters.  By  Edgar  H.  S.  Bailey 
and  Wm.  Lange  {Chem.  Centr.,  1898,  i,  478  3  from  Amer.  J.  Pharm., 
70,  18 — 21). — The  authors  find  that  the  treatment  with  sulphuric 
acid  so  modifies  the  strychnine  that  it  requires  more  than  four  times 
the  usual  amount  to  get  a  satisfactory  reaction  with  the  potassium 
dichromate  test.  Matters  are  even  worse,  if,  after  the  acid  treat- 
ment, the  alkaloid  is  extracted  by  means  of  aqueous  potash  and 
chloroform.  Minute  traces  of  the  alkaloid  may,  therefore,  escape 
detection  altogether.  L.  de  K. 

Estimation  of  Indigo  :  Brandt's  Method.  By  Albert  Bry- 
LiNSKi  {Chem.  Centr.,  1898,  i,  1041  ;  from  Bull.  Soc.  Ind.  Mulhouse, 
1898,  33 — 39). — The  extraction  of  indigotin  by  means  of  boiling 
aniline  is  attended  by  two  serious  sources  of  error ;  if  the  extraction 
is  continued  for  3 — 4  hours,  about  30 — 40  per  cent,  of  the  indigo 
may  be  decomposed ;  on  the  other  hand,  the  indigotin  crystals  retain 
about  10  per  cent,  of  aniline.  As,  however,  in  Brandt's  process  the 
boiling  only  lasts  for  half  an  hour,  the  two  errors  fairly  well  com- 
pensate one  another,  so  that  the  result  is  technically  accurate. 

The  acetic  acid  process  gives  almost  theoretically  correct  results. 
The  sample  is  extracted  in  a  Soxhlet's  apparatus  with  boiling  glacial 
acetic  acid  until  the  acid  runs  off  colourless ;  on  diluting  the  extract 
with  four  times  its  bulk  of  water,  the  indigotin  is  completely  pre- 
cipitated and  may  be  collected  on  a  weighed  filter.  It  is  washed  first 
with  hot  water,  and  then  with  alcohol  and  ether  to  free  it  from 
certain  impurities  extracted  from  the  paper  filter  by  the  strong  acid. 

L.  de  K. 
Heller's  Test  for  Detecting  Blood  in  Urine.     By  V.  Arnold 
(Chem.    Centr.,     1898,    i,     1002  ;    from    Bev.    Klin.     Wochschr.,    35, 
283 — 285). — This  well-known  test  is  based  on  the  fact  that  aqueous 
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potash,  on  warming,  precipitates  the  earthy  phosphates  from  urine, 
which,  in  the  presence  of  blood,  assume  a  ruby-red  colour  ;  the  test 
does  not  depend  on  the  formation  of  hsematin,  but  of  hsemochromogen. 
As,  however,  the  reaction  may  be  also  due  to  the  presence  of  melanin 
or  urobilin,  the  author  advises  not  to  trust  to  Heller's  test  alone,  but 
always  to  confirm  the  result  by  means  of  the  spectroscope.  Blood 
spots  may  be  dissolved  in  aqueous  potash,  and  urine  may  then  be 
added ;  the  addition  of  ammonium  sulphide  becomes  superfluous. 

L.   DE  K. 

Guaiacol  Test  for  Blood.  By  Eduard  Schaer  {Arch.  Pharm.y 
1898,  236,  571— 579).--The  author  finds  that  a  65—80  per  cent, 
solution  of  chloral  hydrate  is  an  excellent  solvent  for  blood,  and 
proposes  to  modify  the  guaiacol  test  in  the  following  manner. 

The  blood  stain,  after  moistening  with  glacial  acetic  acid,  is  treated 
with  a  concentrated  solution  of  chloral  hydrate.  To  a  small  portion 
of  the  extract,  guaiacol  is  then  added,  and  either  hydrogen  peroxide 
or  Hiinefeld's  reagent,  when  the  blue  colour  is  produced  with 
remarkable  delicacy.  A.  W.  C. 

Simplified  Test  for  Peptone  in  Urine.  By  Ernst  Freund 
{Chem,  Gentr.,  1898,  i,  637  ;  from  Wwn.  Klin.  Rundsch.,  1898,  37).— 
The  urine  is  freed  from  nucleo-albumins,  albumin,  and  protalbumoses 
by  means  of  a  10  per  cent,  solution  of  lead  acetate,  two  drops  being 
generally  sufficient  for  10  c.c.  of  urine.  Should,  however,  the  urine 
contain  from  O'l  to  3  per  cent,  of  albumin,  this  must  be  first  removed 
by  coagulation  with  a  few  drops  of  dilute  acetic  acid  at  the  boiling 
heat.  The  filtrate  is  then  carefully  neutralised  with  soda  before 
adding  the  lead  solution.  The  second  filtrate,  which  should  not  give 
any  reaction  with  acetic  acid  and  potassium  ferrocyanide,  showing 
absence  of  excess  of  lead,  is  now  used  for  the  biuret  test.  One  part  of 
peptone  may  thus  be  detected  in  12,000  parts  of  urine. 

L.  DE  K. 

Precipitation  of  Albumoses  by  Zinc  Sulphate.  By  K. 
Baumann  and  A.  Bomer  {Chem.  Centr.,  1898,  i,  640;  from  Zeit.  (Inters. 
Nahr.  u.  Genussm.y  1898,  102 — 126). — The  authors  state  that  zinc 
sulphate  may  be  advantageously  used  instead  of  the  ammonium  salt 
in  the  analysis  of  meat  extracts,  &c.  The  solution,  which  must  be 
free  from  coagulable  albumin  and  contain  about  1  gram  of  solid 
matter  in  50  c.c,  is  acidified  with  1  c.c.  of  dilute  sulphuric  acid  (1  : 4) 
and  gradually  saturated  with  zinc  sulphate,  using  very  finely-powdered 
salt  towards  the  finish.  The  liquid  is  filtered  after  being  kept  over- 
night, and  the  precipitate  washed  with  a  slightly  acidified  saturated 
solution  of  zinc  sulphate.  The  amount  of  albumose  is  then  found  by 
treating  the  precipitate  by  Kjeldahl's  process.  In  the  filtrate,  the 
peptones,  meat-bases,  and  ammonia  are  precipitated  by  the  ordinary 
solution  of  phosphotungstic  acid  to  which  half  its  volume  of  dilute 
sulphuric  acid  (1  : 8)  has  been  previously  added. 

After  being  first  kept  for  some  time  at  60 — 65°,  the  mixture  is 
allowed  to  remain  for  24  hours  in  a  cool  place  ;  it  is  then  filtered,  and 
the  precipitate,  after  being  washed  with  dilute  sulphuric  acid  (1  : 6),  is 
treated  by  Kjeldahl's  process. 
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Ammonia  may  be  estimated  in  a  second  phosphotungstic  precipitate 
by  distillation  with  magnesia,  and  must  be  allowed  for  when  calcu- 
lating the  amount  of  peptones  and  meat-bases  from  the  result  of  the 
nitrogen  estimation.  L.  de  K. 

Detection  of  Dextrin,  Gelatin,  and  Gum  in  Desiccated 
Albumin.  By  A.  A.  Bonnema  {Chem.  Centr.,  1898,  ii,  386  ;  from 
Fharm  Centr.-Ralle,  39,  424 — 425). — Ten  grams  of  the  powdered 
white  of  Qgg  is  well  stirred  with  water,  boiled  to  coagulate  the 
albumin,  and  after  a  few  minutes  the  liquid  is  filtered  and  a  portion 
of  the  filtrate  put  aside  to  cool  at  a  low  temperature  for  24  hours ;  if 
it  turns  to  a  jelly,  gelatin  is  present.  Another  portion  is  mixed  with 
alcohol  in  excess,  and  if  a  permanent  precipitate  is  obtained,  gelatin, 
dextrin,  or  gum  is  present ;  the  former  precipitate  disappears  on 
adding  a  little  nitric  acid.  Dextrin  may  be  identified  in  the  filtrate 
by  the  red  coloration  produced  with  iodine,  and  gum  by  the  precipitate 
given  with  basic  lead  acetate.  Dieterich's  iodine  absorption  test 
for  the  purity  of  albumin  is  not  recommended  by  the  author. 

L.  DE  K. 

Estimation  of  Gelatin  in  Gums  and  Pood  Materials.  By 
AuGUSTE  Tkillat  {Gompt.  rend.,  1898,  127,  724 — 725). — In  estimating 
the  amount  of  gelatin  present  in  a  sample  of  gum  arabic,  the  sub- 
stance is  dissolved  in  water,  filtered  if  necessary,  evaporated  to  a 
syrupy  consistency,  treated  with  excess  of  formaldehyde  solution,  and 
the  evaporation  continued  until  the  mixture  becomes  pasty ;  it  is 
then  extracted  with  water  to  remove  the  gum  and  the  gelatin  rendered 
insoluble  by  the  aldehyde,  is  dried  at  100°  and  weighed.  The  results 
obtained  agree  to  1  per  cent.,  and  the  method  serves  to  distinguish 
between  artificial  jellies  containing  gelatin  and  those  derived  from 
vegetable  sources.  The  increase  in  weight  of  the  gelatin  due  to  the 
fixation  of  formaldehyde  is  inappreciable,  owing  to  the  great  difference 
between  their  molecular  weights.  If  the  sample  to  be  analysed  con- 
tains proteid  substances  coagulated  by  heat,  these  are  first  removed 
by  warming  the  solution  ;  the  filtrate  should  be  concentrated  before 
the  addition  of  formaldehyde,  as  no  precipitate  is  produced  in  dilute 
solutions.  G.  T.  M. 
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Relation  between  Luminous  Energy  and  Chemical  Energy  : 
The  Reciprocal  Displacement  of  Oxygen  and  the  Halogens. 
By  Marcelltn  P.  E.  Berthelot  {Gompt.  rend.,  1898, 127,  795—798).— 
The  author  has  stated  (this  vol.,  ii,  1)  that  both  iodic  acid  and  iodic 
anhydride  are  slowly  decomposed  at  the  ordinary  temperature,  either 
by  heat  or  by  direct  sunlight,  into  iodine  and  oxygen  ;  it  is  now- 
shown  that  this  action  is  non-reversible,  no  change  appearing  to  take 
place  when  oxygen  in  contact  with  iodine,  either  dry  or  in  presence 
of  water,  is  left  exposed  in  a  sealed  tube  during  5  months  to 
bright  sunshine.  Direct  combination  between  iodine  and  oxygen  is 
impossible,  because  such  a  change  would  be  endothermic.  Bromine 
and  chlorine  do  not  combine  directly  with  oxygen,  but,  on  the  other 
hand,  decompose  water  with  liberation  of  oxygen  ;  in  the  case  of 
bromine,  the  action  is  hardly  perceptible  in  darkness,  but  is  much  more 
apparent  in  sunlight.  The  reaction  is,  however,  reversible,  cold  con- 
centrated hydrobromic  acid  being  decomposed  by  oxygen  under  the 
influence  of  sunlight  (Abstr.,  1890,  6) ;  with  dilute  hydrobromic  acid, 
however,  a  similar  action  occurs  only  very  slowly,  if  at  all.  Pure 
concentrated  hydrochloric  acid  is  not  acted  on  by  oxygen ;  if,  however, 
a  trace  of  a  metal  such  as  manganese  or  iron  is  present,  decompo- 
sition takes  place,  chlorine  being  evolved  (loc.  cit.).  W,  A.  D. 

Spectra  of  Compounds.  By  Arnaud  de  Gramont  (Bull.  Soc, 
Chim.,  1897,  [iii],  17,  774 — 778). — In  view  of  the  confusion  which 
frequently  arises  in  the  discussion  of  the  spectra  of  compounds,  the 
author  emphasises  the  distinction  between  line-spectra,ov  atomic  spectra, 
due  to  the  elements  themselves  and  probably  to  the  atoms  thereof,  and 
hand-spectra,  which  are  produced  by  undecomposed  compounds,  and  may, 
therefore,  be  termed  molecular  spectra.  The  spectra  consisting  of 
fluted  bands,  capable  of  resolution  into  groups  of  lines,  form  a  third 
class,  which  is  not  further  considered  here.  Under  the  ordinary 
laboratory  conditions,  when  a  solution  or  a  fused  salt  is  heated  by  a 
Bunsen  flame  or  an  electric  spark,  a  mixed  spectrum  is  observed,  con- 
sisting of  the  principal  lines  due  to  the  metal,  and  of  bands  belonging 
either  to  the  salt  itself,  or  to  simpler  compounds,  such  as  metallic 
oxides,  produced  by  its  decomposition. 

To  the  first  class  of  spectra  above  mentioned  belong  dissociation 
spectra,  obtained  by  means  of  a  condensed  electric  spark,  and  consisting 
of  all  the  lines  characteristic  of  the  elements  contained  in  the  com- 
pound examined.  The  principal  lines,  owing  to  the  condensation,  are 
rendered  diffuse,  so  as  to  have  the  appearance  of  bands  ;  this  m  more 
especially  the  case  with  the  non-metallic  elements  and  with  thu  more 
refrangible  rays.  A  highly  condensed  spark  is,  however,  favourable 
to  the  appearance  of  the  more  feeble  lines.  Dissociation  spectra, 
whether  obtained  with  a  solid  compound  or  with  a  fused  salt,  exhibit 
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essentially   the  same  characters,  except  that,   in  the  latter  case,  the 
atmospheric  lines  are  almost  completely  absent  from  the  spectrum. 

The  successive  appearance  and  disappearance,  in  a  constant  order,  of 
various  lines  in  an  elementary  spectrum  is  to  be  observed  both  when 
the  same  substance  is  subjected  to  electric  discharges  of  varying 
intensity,  and  also  when,  under  constant  electrical  conditions,  the 
proportion  of  an  element  in  the  substance  examined  increases  from 
zero  to  an  amount  giving  all  the  lines  characteristic  of  the  element. 
Valuable  conclusions  may  be  drawn  from  the  duration  of  the  lines 
belonging  to  an  element  which  forms  but  a  very  small  proportion  of 
the  substance  examined ;  the  time  of  visibility  appears  to  be  a  function 
of,  if  not  proportional  to,  the  amount  of  the  element  volatilised.  The 
intermittent  or  irregular  appearance  of  certain  lines  may  afford  indi- 
cations of  the  structure  of  the  substance,  if  this  is  a  solid,  or  of  the 
distribution  of  the  elements  therein.  The  presence  of  a  small  propor- 
tion of  an  element  in  a  substance  may  be  manifested  by  a  spectrum 
which  is  (1)  persistent,  consisting  of  the  principal  lines,  (2)  transient, 
or  (3)  intermittent  and  irregular.  It  should  be  noted  that  the  delicacy 
of  spectral  reactions  varies  with  different  elements.  N.  L. 

Dissociation  Spectra  of  Fused  Salts.  Alkali  Metals : 
Sodium,  Lithium,  Potassium.  By  Arnaud  de  Gramont  {Bull. 
Soc.  Chim.,  1897,  [iii],  17,  778—780,  780— 782).— The  lines  charac- 
teristic of  the  metals  sodium,  potassium,  and  lithium  were  obtained  by 
deducting  from  the  complete  spectrum  of  various  dissociated  salts  the 
lines  due  to  the  non-metallic  elements,  and  also  by  observation  of  the 
spectrum  of  the  carbonates  under  special  conditions. 

Sodium.— Q\^\  and  6155,  strong  and  bright;  5896  and  5890, 
intense;  5688  and  5683,  strong  and  bright;  5675  and  6670,  feeble ; 
5155  and  5151,  fairly  strong;  4983  and  4979,  very  distinct,  very 
diffuse,  and  nearly  confused  ;  *4572,  feeble  and  diffuse  ;  *4670,  fairly 
distinct  but  diffuse ;  *4545,  feeble  and  diffuse ;  *4499,  fairly  distinct 
but  diffuse. 

Owing  to  the  condensation,  the  doublets  marked  with  an  asterisk 
appear  as  diffuse  bands. 

Lithium. — 6708,  strong  and  bright;  6103,  very  strong;  4972, 
strong;  4603,  strong,  large,  and  diffuse;  4273,  very  distinct;  4132, 
very  distinct  and  very  diffuse. 

Potassium. — 7699  and  7666,  visible  with  difficulty ;  6939,  fairly 
strong;  6911,  very  well  marked;  6308,  well  marked;  6245'5,  very 
distinct;  6117*5,  very  well  marked;  5832,  strong;  5811,  very  fairly 
distinct ;  5801,  strong;  5783,  very  well  marked  ;  5515,  feeble;  5360, 
very  distinct  and  diffuse ;  5344,  very  fairly  distinct  and  diffuse ; 
5340,  very  distinct  and  diffuse ;  5323*5,  very  fairly  distinct  and  diffuse ; 
5113  and  5099,  very  fairly  distinct,  diffuse,  and  nearly  confused; 
5051  and  5007,  feeble;  4855*5  and  4851,  very  fairly  distinct;  4829, 
fairly  strong;  4652  and  4606,  very  fairly  distinct ;  4506*5  and  4466, 
feeble;  4388  and  4309*5,  very  fairly  distinct;  4306*5,  very  fairly  dis- 
tinct; 4264,  fairly  strong;  4225*5  and  4222*5,  very  fairly  distinct; 
4210,  feeble;  4185*5,  fairly  strong  and  broad;  4045*5,  strong,  very 
broad,  and  diffuse.  N.  L. 
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Spectra  of  Aluminium,  Tellurium,  and  Selenium.  By  Arnaud 
DE  Gramont  {Compt.  rend.,  1898,  127,  866— 868).— The  lines  at 
A.  =  6371 -3,  6344-8,  and  5056-6,  observed  by  Thal^n  in  the  spectrum 
of  aluminium,  are  not  visible  when  the  metal  employed  has  been  care- 
fully purified.  The  first  two  coincide  in  position  with  the  very  strong 
lines,  6369*7  and  6342-2,  of  the  doublet  Sia,  observed  by  the  author 
in  the  spark  spectrum  of  silicon  (Abstr.,  1897,  ii,  238  ;  the  line 
6369-7  was,  by  a  misprint  in  the  original  paper,  given  as  6969-7). 
The  third  line  probably  corresponds  with  the  line  5060-0  of  the 
strongly  defined  doublet  Siy,  the  second  line  of  which  was  not  recorded 
by  Thakn  owing  to  its  nearly  coinciding  with  the  lino  5045*1  of  the 
spectrum  of  air.  The  line  4445-2,  observed  in  the  spectrum  of  alu- 
minium by  Hartley  and  Adeney  {Phil.  Trans. ^  1884,  101),  is  probably 
identical  with  the  line  4445*8  of  air. 

The  green  lines,  5217,  5153,  and  5105,  in  the  spectrum  of  tellurium 
(Thalen)  are  probably  due  to  copper,  as  they  are  visible  neither  in 
spectra  of  tellurites  or  tellurates,  nor  in  that  of  tellurium  from  which 
all  traces  of  copper  and  antimony  have  been  removed  ;  Demargay, 
also,  has  failed  to  observe  their  presence  in  the  case  of  a  solution  of 
tellurium  in  hydrochloric  or  hydrofluoric  acid.  The  same  copper  lines 
are  present  in  PlUcker  and  Hittorf's  spectrum  of  selenium,  and  the 
author  himself  has  previously  noted  their  presence  in  the  same  spec- 
trum (Abstr.,  1895,  ii,  338) ;  he  now  finds,  however,  that  in  his  own 
case  they  were  due  to  the  platinum  he  employed  to  furnish  the  spark 
being  contaminated  with  copper.  The  lines  cannot  be  observed  in  the 
spectra  of  pure  selenates  or  selenites,  although  they  are  invariably 
present  in  the  spectra  of  seleniferous  minerals,  notably  in  the  case  of 
clausthalite  (PbSe).  W.  A.  D. 

Rotatory  Dispersion  of  Tartaric  Acid  and  Turpentine  Oil.  By 
George  Y.  Wendell  {Ann.  phys.  Chem.,  1898,  [ii],  66,  1149—1161). 
— The  rotation  of  tartaric  acid  solutions  was  measured  for  the 
Fraunhofer  lines  C,  J),  E,  h,  and  F.  With  increasing  concentration, 
the  maximum  is  displaced  towards  the  red  end  of  the  spectrum,  so  that 
with  a  50  per  cent,  solution  it  is  found  in  the  green.  The  specific 
rotation  decreases  with  increasing  concentration,  but  the  rate  of  de- 
crease is  very  different  in  different  parts  of  the  spectrum,  being  lowest 
in  the  red ;  on  the  other  hand,  the  specific  rotation  increases  rapidly 
with  rising  temperature,  the  rate  of  increase  being  greater  for  the 
concentrated  than  for  the  dilute  solutions.  The  effect  of  rising  tem- 
perature is  to  displace  the  maximum  rotation  towards  the  violet  end 
of  the  spectrum. 

Measurements  with  dextro-  and  Isevo-turpentine  oil  show  a  perfect 
regularity  in  the  behaviour  of  these  substances,  as  the  rotation  in- 
creases with  the  refrangibility  of  the  rays  used.  Mixtures  of  the  two 
oils  were  also  examined,  and  it  was  found  that  the  observed  rotations 
differ  slightly,  but  quite  definitely,  from  those  calculated  with  Biot's 
formula  for  mixtures  of  optically  active  compounds.  H.  C. 

Thermochemical  Theory  of  the  Carbon  Cell.  By  Donato 
ToMMASi  {Bull.  Soc.  Chim.,  1897,  [iii],  17,  963— 964).— The  author 
has  previously  described  an  electric  element  in  which   the  electrodes 
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are  of  carbon,  one  being  coated  with  lead  peroxide,  and  immersed  in 
a  solution  of  sodium  chloride  (Abstr.,  1887,  756),  and  he  regarded  the 
action  as  due  to  the  oxidation  of  the  uncoated  carbon  and  the  reduction 
of  the  peroxide.  Keed  {Electrical  Review,  1896)  considered  the  current 
to  be  due  to  the  action  of  the  sodium  chloride  on  the  lead  peroxide, 
but  this  view  is  untenable,  as  in  that  case  the  coated  carbon  should 
be  the  negative  electrode,  whereas  the  reverse  obtains.  Further,  the 
E.M.F.,  calculated  according  to  the  author's  view  of  the  action,  is 
equal  to  that  actually  found  for  the  element.  L.  M.  J. 

Dissolving  of  Platinum  and  Gold  in  Electrolytes.  By  Max 
Margueles  {Ann,  Phys.  Chem.,  1898,  [  ii  ],  66,  540— 543).— The  author 
makes  some  additions  to  his  former  statements  (Abstr.,  1898,  ii,  497) 
with  reference  to  the  dissolving  of  platinum  and  gold  in  electrolytes. 
The  dissolution  of  platinum  takes  place  only  at  the  anode  when  the 
cation  of  the  electrolyte  is  hydrogen ;  in  salt  solutions,  the  platinum 
is  attacked  simultaneously  at  both  anode  and  cathode.  Platinum  not 
only  dissolves  in  the  electrolytes  previously  named,  but  also  in  phos- 
phoric, formic,  and  acetic  acids ;  oxalic  acid  is,  however,  without 
effect.  H.  C. 

Ammonium  Amalgam.  By  Pocklington  {Chem.  Centr.,  1898,  ii, 
853  ;  from  Elehtrician,  41,  457). — In  order  to  prepare  ammonium 
amalgam  and  to  measure  the  E.M.F.  between  a  mixture  of  the 
amalgam  with  mercury  and  a  strip  of  copper  immersed  in  copper 
sulphate  solution,  the  author  uses  a  cell  containing  mercury  and 
divided  into  two  portions  by  a  partition  which  dips  into  the  mercury, 
but  does  not  reach  to  the  bottom  of  the  cell.  The  ammonium 
amalgam,  prepared  by  electrolysing  a  solution  of  ammonium  chloride 
in  one  half  of  the  cell,  quickly  diffuses  into  the  mercury  in  the  other 
half,  and  here  the  E.M.F.  between  the  mixture  and  a  copper  electrode 
in  a  solution  of  copper  sulphate  is  tested.  Whilst,  before  the  passage 
of  the  current,  the  E.M.F.  is  only  0*16  volt,  after  it  has  passed 
for  a  few  seconds  it  rises  to  1*89  volts,  but  when  the  circuit  is  broken 
it  falls  quickly.  Even  when  the  froth  formed  on  the  surface  of  the 
mercury  is  brushed  off,  the  E.M.F.  still  remains  high.  When  dilute 
sulphuric  or  hydrochloric  acid  is  used  instead  of  ammonium  chloride, 
the  E.M.F.  is  only  0-1  volt,  and  with  a  solution  of  sodium  chloride  the 
E.M.F.  only  attains  0*62  volts  in  12^  minutes  owing  to  the  slow 
diffusion  of  the  amalgam,  for  when  crystals  of  the  amalgam  are  trans- 
ferred to  the  other  portion  of  the  cell,  the  E.M.F.  rises  to  2*146  volts. 
Potassium  amalgam  diffuses  even  more  slowly  than  sodium  amalgam. 
When  ammonium  amalgam  is  heated,  its  volume  increases  by  an  amount 
greater  than  that  due  to  the  expansion  of  the  contained  gases.  The 
author  concludes  that  an  ammonium  amalgam  is  first  formed  and  then 
decomposes  into  mercury,  hydrogen,  and  ammonia.  E.  W.  W. 

Electrical  Dispersion  of  some  Organic  Acids,  Ethereal  Salts, 
and  Ten  Varieties  of  Glass.  By  K.  Friedrich  Lowe  {Ann.  Phys. 
CJiem.y  1898,  [ii],  66,  390— 410).— The  ethereal  salts  of  the  fatty  acids 
and  of  benzoic  acid  do  not  show  any  abnormal  electrical  absorption  or 
dispersion  (compare   Drude,  Abstr.,   1897,  ii,  303);  this  is  also  the 
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case  with  ethylic  cyanacetate,  benzoylacetate,  and  acetoneoxalate,  and 
some  other  ethereal  salts  examined  by  the  author.  Isopropylic  alcohol 
and  the  butylic  alcohols  show  an  abnormal  behaviour,  and  this  is  also 
probably  the  case  with  lactic  acid.  Ten  different  kinds  of  glass  were 
examined,  but  the  results  are  not  sufficiently  definite  to  decide  whether 
the  dispersion  is  normal  or  abnormal.  H.  C. 

Velocities  of  the  Electrical  Ions  in  Dilute  Aqueous  Solu- 
tions of  up  to  One-tenth  Normal  Concentration  at  18°.  By 
Friedrich  Kohlrausch  (Ann.  Phys.  Chem.,  1898,  [ii],  66,  785 — 825). 
— For  solutions  of  one-twentieth  to  one-tenth  of  the  normal  con- 
centration, the  conductivities  of  compounds  composed  of  univalent 
ions,  or  of  univalent  ions  in  union  with  bivalent  ions,  may  be  calcu- 
lated from  the  ionic  velocities,  which,  in  this  case,  depend  for  each 
univalent  ion  on  concentration  only.  This  does  not  hold  for  com- 
pounds composed  of  the  bivalent  ions  only ;  for  these  last  compounds, 
the  velocities  vary  in  each  case  with  increasing  concentration  in  the 
same  regular  manner  from  the  velocities  in  solutions  of  infinite 
dilution,  so  that  if  I  is  the  velocity  in  a  solution  of  concentration  n, 
and  loo  the  velocity  at  infinite  dilution,  l  =  lao  -  Qn^,  where  Q  is 
a  constant  for  all  ions.  If  the  conductivity  is  given  in  cm.~^  Ohm"^ 
and  the  concentrations  in  gram-equivalents  per  litre,  Q  has  the  value 
213.  This  does  not  hold  for  the  hydroxyl  ions  of  the  bases  or  the 
hydrogen  ions  of  the  acids,  as  the  decrease  in  velocity  with  rising 
concentration  is  far  more  marked  in  these  cases.  The  fall  in  the 
velocities  of  the  bivalent  ions  is  also  not  quite  the  same  when  these 
ions  are  in  union  with  univalent  ions,  as  when  in  union  with  other 
bivalent  ions.  All  ions  in  solutions  of  infinite  dilution  have  velocities 
entirely  independent  of  the  other  ions  with  which  they  are  associated. 

H.  C. 

Conductivity  Method  of  Studying  Moderately  Dilute 
Aqueous  Solutions  of  Double  Salts.  By  James  G.  MacGregor 
andE.  H.  Archibald  (Phil.  Mag.,  1898,  [v],  46,  509—519.  Com- 
pare Abstr.,  1898,  ii,  366). — In  the  cases  which  the  authors  have 
investigated  so  far,  the  conductivity  of  solutions  containing  two 
electrolytes  with  a  common  ion  is  calculable  by  means  of  the  dissocia- 
tion theory  up  to  a  concentration  of  about  1  gram-equivalent  per 
litre.  The  conductivity  of  solutions  of  the  double  sulphate  of  potass- 
ium and  copper  is  similarly  calculable  only  up  to  a  concentration  of 
about  0*1,  and  has  at  concentration  1  a  considerably  smaller  value 
than  that  calculated  on  the  assumption  that  no  double  molecules  are 
present.  The  solutions  of  double  salts  have,  at  concentration  unity,  an 
appreciably  smaller  conductivity  than  the  equivalent  mixtures.  The 
conductivities  of  mixtures,  in  molecular  proportion,  of  solutions  of  zinc 
and  copper  sulphates,  and  of  potassium  and  sodium  sulphates  are 
calculable  within  the  limits  of  observational  error  up  to  a  concen- 
tration, unity ;  and,  therefore,  the  non-calculability  in  the  case  of  the 
double  salt  solutions  is  probably  not  due  to  defective  data.  The 
differences  between  the  observed  and  calculated  values  of  the  con- 
ductivity of  the  double  salt  solutions  and  of  the  equivalent  mixtures, 
and  between  the  observed  values  in  these  two  sets  of  solutions,  are 
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such  as  would  be  accounted  for  by  the  presence  of  double  molecules 
in  both,  and  their  presence  in  slightly  greater  number  in  the  double 
salt  solutions  than  in  the  equivalent  mixtures.  H.  C. 

Molecular  Elevation  in  the  Boiling  Point  of  Liquid 
Ammonia.  By  Edward  C.  Fkanklin  and  C.  A.  Kraus  {Amer.  Chem. 
J.y  1898,  20,  836— 853).— The  molecular  elevation  in  the  boiling 
point  of  liquid  ammonia  caused  by  dissolved  substances  was  deter- 
mined by  a  modified  form  of  Beckmann's  apparatus  ;  the  solvent  was 
boiled  in  a  small  vacuum-jacketed  Dewar-tube  by  the  heat  generated 
by  passing  an  electric  current  through  a  platinum  spiral  immersed  in 
the  liquid  ammonia.  The  vapour  of  the  boiling  solvent  was  not  con- 
densed, as  is  the  case  in  the  usual  method,  but  was  allowed  to  escape  ; 
the  amount  of  solvent  present  after  each  boiling  point  measurement 
being  determined  by  weighing  the  whole  apparatus  and  its  contents.  It 
was  found  necessary  to  introduce  a  correction  for  the  fall  observed  in 
the  boiling  point  of  the  solvent,  as  the  latter  boiled  away ;  details 
are  given  in  the  original  paper.  The  constant  of  molecular  eleva- 
tion of  the  boiling  point  was  calculated  from  the  formula 
Grams  solvent   x  elevation   x   mol.  wt. 

PS n. T7^ =  "constant." 

Grams  solute  x    100 

For:dilute solutions  ofwater,  ethylic  alcohol,  propylic  alcohol,  phenol, 
catechol,  resorcinol,  quinol,  cane-sugar,  carbamide,  pyridine,  aniline, 
orthonitrophenol,  and  benzene,  the  values  lay  between  3  and  3*5  ;  in 
more  concentrated  solutions,  most  of  these  substances  gave  lower 
values ;  cane  sugar,  however,  gave  higher  values.  Acetic  acid 
interacts  violently  with  liquid  ammonia ;  the  molecular  elevation, 
calculated  for  acetic  acid,  has  a  value  2'0  for  moderately  concentrated 
solutions,  and  decreases  with  increasing  concentration. 

Although  solutions  of  sodium  nitrate,  ammonium  nitrate,  and 
potassium  iodide  in  liquid  ammonia  conduct  electricity  well,  the  values 
of  the  molecular  elevations  in  the  case  of  the  dilute  solutions  are  com- 
paratively low  ;  in  each  solution,  however,  a  rapid  increase  of  the  con- 
stant occurs  with  increasing  concentration,  probably  owing  to  the 
formation  of  a  compound  of  ammonia  with  the  salt.  In  the  case  of 
sodium  and  lithium,  very  low  values  are  obtained  for  the  molecular 
elevation  ;  they  vary  from  1  -50  for  the  more  concentrated  solutions  to 
about  2*30  for  the  more  dilute,  and  probably  indicate  the  presence  in 
solution  of  a  molecule  containing  two  atoms  of  the  metal  (compare 
Joannis,  Abstr.,  1893,  ii,  115).  W.  A.  D. 

Aqueous  Soap  Solutions.  By  Louis  Kahlenberg  and  Oswald 
ScHREiNER  {Zeit.  phyaikal.  Chem.,  1898,  27,  552 — 566). — It  has  been 
shown  by  Krafft  that  soaps  cause  no  elevation  of  the  boiling  point,  so 
that  the  apparent  molecular  weight  becomes  infinite ;  he,  therefore, 
regards  them  as  colloids  and  has  developed  a  theory  regarding  colloidal 
solutions  (Abstr.,  1896,  i,  80  ;  ii,  468).  The  authors  consider,  how- 
ever, that  the  apparent  boiling  point  of  the  soap  solution  is  not  the 
true  value,  as  the  development  of  steam  is  extremely  limited  and  little 
or  no  water  can  be  distilled  over.  The  *  pseudoboiling '  is  hence  due 
to  the  formation  of  soap  bubbles  and  dependent  on  the  high  surface 
tension,  and   with  an  increase   of  the  heat  supply  the  temperature 
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rises  with  increased  frothing.  The  gelatinisation  of  the  liquid  on 
cooling  does  not  suffice  to  establish  the  colloidal  nature  of  soap,  and 
experiments  on  the  conductivity  show  that  the  solutions,  unlike  those 
of  colloids,  are  conductors ;  the  increase  of  conductivity  with  dilution 
is  more  rapid  than  that  calculated  by  the  dilution  law,  and  indicates 
a  probable  decomposition  into  acid  salt  and  free  alkali.  Cryoscopic 
observations  with  sodium  oleate  gave  a  molecular  weight  =  512 — 560, 
and  hence  indicate  the  presence  of  double  molecules  ;  for  other  soaps, 
the  method  is  not  available  owing  to  the  precipitation  of  the  salt,  and 
experiments  on  the  diminution  of  vapour  pressure  led  to  no  definite 
results.  L.  M.  J. 

Exact  Cryometry  ;  Application  to  Aqueous  Solutions.     By 
FRANgois  M.  Eaoult  {Zeit.  physikal.   Chem.,  1898,  27,   617—661),— 
The  question  of   the  accuracy  attainable  in  cryoscopic  observations 
is  fully  discussed,  the  effects  of  barometric  pressure  and  variation 
of  the  zero  point  are  considered,  and  the  probable  errors  estimated. 
With  thermometers  graduated  to  0*01°,  readings   can    be    taken  to 
0*0001°  by  a  telescope  with  micrometer  eye-piece.     The  cold  bath  con- 
sists of  a  vessel  of  ether,  which  by  a  current  of  air  may  be  brought  to 
and  kept  at  any  desired  temperature,  and  the  tube  containing  the 
liquid  under  observation  is  provided  with  a  rotatory  stirrer  surround- 
iDg   the  thermometer.      The  freezing  point  of  water  is  taken  both 
before  and  after  that  of  the  liquid,  in  order  to  eliminate  errors  due  to 
barometric  changes.     The  freezing  point  is  taken  by  first  overcooling 
the  liquid  to  the  extent  of  about  1°,  and  then  inducing  crystallisation 
by  the  addition  of  a  small  quantity  of  ice  contained  in  a  capillary 
tube.     From  the  extent  of  overcooling,  the  quantity  of  ice  formed  may 
be  calculated,  and  hence  the  correction  necessary  owing  to  the  change 
of  concentration.     The  external   bath   is  so  regulated   that  the  con- 
vergence temperature  is  as  near  the  actual  freezing  point  as  possible, 
and  the  author  finds  that  the  former  is  almost  entirely  independent  of 
the  atmospheric  temperature  but  is  considerably  affected  by  variations 
in  the  rate  of  stirring ;  this  is,  therefore,  kept  constant  during  all  the 
experiments.     Dissolved  air  also  influences  the  freezing  point,  and  it 
was  found  that   1   c.c.  of  oxygen  in  100  grams  of  water  causes  a 
depression  of  about  0*0009°,  which  indicates  that  oxygen,  and  hence, 
probably,  nitrogen  also,  produces  a   normal    depression.     When  all 
disturbing  effects  are  eliminated  and  corrections  applied,  the  author 
considers  an  accuracy  of   0*001°  to   be  readily  obtainable,  and  that 
with  great  care  an  accuracy  of  0*0002°  may  be  expected.     Cane  sugar 
produces  a  molecular  depression  of   20*79  at  the  concentration   34*5 
grams  sugar  to  100  grams  water,  and  18*7  at  low  concentrations  ;  the 
several  values  lie  almost  accurately  on  a  straight  line,  no  indication 
being  obtained  of  the  marked  decrease  of  molecular  depression  at  high 
dilutions  which  has  been  observed  by  other  investigators.     Alcohol 
gave  a  molecular  depression  varying  from   18*34  to   18*26,  and   for 
depressions  above  0*2°  the  results  are  almost  identical  with  those  of 
other  observers ;  here,  however,  no  indication  was  obtained  of  a  lower 
value  at  very  dilute  solutions,  although  this  was  observed  by  Loomis 
and  Wildemann.     The  molecular  depression  of  alcohol  at  infinitely 
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dilute  solutions  (18'3)  is  hence  somewhat  lower  than  that  of  cane 
sugar  (18-7).  The  values  obtained  for  sodium  and  potassium  chlorides 
are  also  almost  identical  with  previous  values  except  those  of  Ponsot, 
and  the  author  considers  the  method  adopted  by  Ponsot  is  incapable 
of  yielding  accurate  values  (compare  Abstr.,  1894,  ii,  342 ; 
1897,  ii,  88).  L.  M.  J. 

■  Thermochemical  Researches  on  Chlorinated  Derivatives  of 
the  Acetic  Benzoic  and  Salicylic  Series.  By  Paul  Rivals 
(Ann.  Chim.  Phys.,  1897,  [vii],  12,  501— 574).— This  is  a  Q^esume  of 
thermochemical  determinations  which  have  already  appeared  (com- 
pare Abstr.,  1895,  ii,  254,  306,  483;  1896,  ii,  409,  410,  588  ;  1897, 
i,  413,  ii,  359  ;  1898,  ii,  106).  G.  T.  M. 

Thermal  Study  of  Normal  Propylmalonic  Acid.  Heat  of 
Formation  of  the  Solid  Potassium  Salt.  By  Gustave  Massol 
{CompL  rend.,  1898,  127,  1223— 1224).— Anhydrous  normal  propyl- 
malonic acid  dissolves  in  water  (146  grams  in  2  litres)  with  develop- 
ment of  heat  ( -I- 3-1 6  Cal.). 

Determinations  of  the  heat  of  neutralisation  of  the  acid  with  potash 
gave  the  following  results. 

CgHioO^diss.  +KOHdiss.  =C6H904Kdiss +1392  Cal. 

CgHgO^K  „     -t-KOH     „     =CeH304K2   „     +1386    „ 

CeHjoO,     „     +2K0H,,     =C«H30,K2„     +27-78,, 

The  normal  potassium  salt  is  very  deliquescent,  is  dried  only  with 
much  diflBculty,  and  at  135°  still  retains  IHgO;  the  desiccation  is  only 
complete  after  the  salt  has  been  kept  for  several  days  in  dry  hydrogen 
at  150—160°. 

The  anhydrous  salt  dissolves  in  water  (1  gram-mol.  in  8  litres)  and 
develops  +  6*06  Cal.,  hence 
CeHio04  sol.  +2K0H  sol.  =  C^HgO^Kg  S0I.  +  2H2O +  46-34  Cal. 

This  number  is  very  close  to  that  given  by  the  homologous  compound 
isoamylmalonic  acid  (  +  46*69),  but  is  less  than  that  of  the  lower 
homologue,  ethylmalonic  acid  ( +  48*25).  A.  L. 

Osmotic  Researches  with  Dilute  Solutions  of  Cane  Sugar. 
By  A.  Ponsot  (Compt.  rend.,  1898,  126,  867).— The  osmotic  pressure 
was  determined  in  the  case  of  solutions  of  cane  sugar  containing 
1*235  grams  per  litre,  the  method  employed  being  the  direct  observation 
of  the  head  of  water  necessary  to  maintain  equilibrium  between  water 
and  the  solution  separated  by  a  semipermeable  partition.  With 
different  vessels,  the  values  obtained  were  870,  873,  869,  873,  and 
867  mm.,  whilst  the  pressure  due  to  a  perfect  gas  at  the  same  con- 
centration is  870  mm.  It  hence  follows  that,  in  very  dilute  solutions 
of  cane  sugar,  neither  dissociation  nor  association  occurs. 

L.  M.  J. 

Osmosis  of  Liquids  across  a  Membrane  of  Vulcanised 
Caoutchouc.  By  G.  Flusin  {Compt.  rend.,  1898, 126,  1497—1500). 
— Raoult  has  shown  that  across  vulcanised  caoutchouc  osmosis  between 
ether  and  methylic  alcohol  takes  place  in  the  opposite  sense  to  that 
across  animal  membranes,  and  the  author  has  extended  Baoult's  observa- 
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tions.  Osmotic  phenomena  are  not  observable  with  water,  alcohol,  and 
acetic  acid,  but  are  marked  with  many  organic  liquids.  The  velocities 
with  which  the  liquids  examined  passed  across  the  membrane  into 
ethylic  alcohol  were  determined  by  the  aid  of  Kaoult's  osmometer,  and 
gave  the  following  descending  order  :  carbon  bisulphide,  chloroform, 
toluene,  ethylic  ether,  benzene,  xylene,  petroleum,  (Z>q  =  0*720), 
benzylic  chloride,  oil  of  turpentine,  petroleum,  (Dq  =  0'812),  nitro- 
benzene. The  osmotic  current  between  any  two  of  these  liquids  was 
found  to  be  in  the  sense  indicated  by  their  positions  on  the  list,  from 
chloroform  to  benzene,  &c.,  but  the  velocity  could  not  be  deduced  from 
their  velocities  relatively  to  alcohol.  All  these  liquids  are  absorbed  by 
caoutchouc,  and  the  quantity  absorbed  in  various  times  was  determined, 
and  showed  that  the  velocities  found  above  were  approximately  propor- 
tional, not  to  the  total  quantity  absorbed,  but  to  that  absorbed  during  a 
short  initial  time  of  immersion  (compare  Abstr.,  1895,  ii,  487). 

L.  M.  J. 

Zones  of  Reaction.  By  Albert  Colson  (Compt.  rend.,  1898, 126, 
1505 — 1508). — If  the  state  of  a  dissociable  system,  such  as  chalk,  be 
represented  by  temperature  and  volume  coordinates,  then  a  diagram 
detailed  below  may  be  obtained.  If  the  pressure  is  above  the  dis- 
sociation pressure,  there  is  a  line  ABCD  almost  parallel  to  the  tem- 
perature axis,  but  if  the  gas  is  withdrawn  at  its  dissociation  pressure, 
then  at  the  temperature  of  ^  the  volume  increases  along  BM  parallel 
to  the  volume  axis.  The  length  of  BM  decreases  with  rise  of  tempera- 
ture, so  that  the  end  if  lies  on  a  curve  LMN  which  approaches  ABCD 
and  may  be  considered  to  meet  it  at  a  sufficiently  high  temperature 
which  the  author  terms  a  chemical  critical  temperature  and  which  is  the 
analogue  of  the  ordinary  critical  temperature.  Hence  the  space  is 
divided  into  a  number  of  zones  by  the  lines  ABGD^  BM,  and  LMN, 
namely,  an  '  equilibrium  zone,'  between  these  lines,  a  '  zone  of  complete 
decomposition '  outside  LMN,  and  a  *  zone  of  complete  restitution ' 
below  BM.  If,  however,  in  the  dissociated  system  the  temperature 
is  rapidly  lowered  sufficiently,  the  products  do  not  again  combine,  so 
that  the  lower  portion  of  the  restitution  zone  becomes  a  passivity  zone, 
and  this  passive  zone  probably  occurs  in  many  reactions,  so  that  it  is 
necessary  for  the  system  to  attain  a  certain  'reaction  point  V  before  any 
change  can  occur.  L.  M.  J. 

Reaction  Between  Silver  Acetate  and  Sodium  Formate.  A 
Reaction  of  the  Third  Order.  By  Abthur  A.  Noyes  and  George 
J.  Cottle  {Zeit.  physikal.  Chem.,  1898,  27,  579—585). — The  reaction 
may  be  represented  by  the  equation  2 AgCgHgOg  +  HCOgNa  =  2 Ag  + 
CO2  +  HC2H3O2  +  NaC^HgOg,  or  2 Ag'  +  HCO'2  =  2 Ag  +  COg  +  H' ;  from 
this,  it  appears  to  be  a  trimolecular  equation,  and  determinations  of  the 
reaction  velocity  showed  that  in  a  series  of  experiments  with  different 
initial  concentrations  the  values  of  C3  were  far  more  constant  than 
those  of  Cg  and  remained  more  constant  during  the  course  of  each 
experiment.  The  reaction  must  hence  be  considered  to  be  of  the  third 
order.  L.  M.  J. 

Equilibrium  in  Precipitates.  By  Friedrich  W.  Kuster  {Zeit. 
anorg.  Chem.,  1898,  19,  81 — 96). — If  a  small  quantity  of  silver  nitrate 
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is  added  to  a  solution  containing  chloride  and  bromide  of  potassium, 
the  precipitate  contains  both  silver  bromide  and  silver  chloride, 
and  the  author  investigated  the  relation  between  the  composition  of 
the  solution  and  that  of  the  precipitate.  Preliminary  experiments 
showed  that  the  composition  of  the  precipitate  changes  after 
precipitation,  and  the  final  composition  is  the  same  as  that  pro- 
duced when  the  silver  nitrate  is  added  to  one  of  the  halogen  salts 
and  the  second  haloid  added  after  precipitation.  Equilibrium  is  hence 
ultimately  attained  between  the  precipitate  and  solution.  In  all  the 
experiments,  100  c.c.  of  N/10  silver  nitrate  was  added  to  a  litre  of 
solution  containing  from  0*1  to  400  millimolecules  of  potassium 
bromide  and  from  1010  to  610  millimolecules  of  potassium  chloride,  so 
that  the  final  liquid  was  always  normal  with  respect  to  the  halogens 
The  ratio  AgBr/AgCl  in  the  precipitate  was  found  to  increase  from 
0*0065  to  308*5  and  the  ratio  KBr/KClin  the  solution  increased  from 
0*000036  to  0*6395,  so  that  the  ratio  of  bromide  to  chloride  is  not  the 
same  in  precipitate  and  solution,  neither  are  the  two  values  in  a 
constant  ratio.  The  value  (AgBr  in  precipitate)/(KBr  in  solution), 
however,  is  approximately  constant  as  long  as  the  concentration  of 
the  potassium  bromide  does  not  exceed  about  10  millimolecules  per  litre. 
As  in  dilute  solution  the  ratio  of  undissociated  silver  bromide  to 
potassium  bromide  must  be  approximately  constant,  it  follows  that  the 
concentration  of  the  silver  bromide  in  the  precipitate  bears  a  constant 
ratio  to  that  in  the  solution,  that  is,  the  partition  ratio  is  constant, 
from  which  it  follows  that  the  molecular  complexity  is  the  same  in  the 
two  states.  The  author  considers  that  the  two  salts  are  present  in 
the  precipitate  in  the  form  of  an  isomorphous  mixture.  L.  M.  J. 

Velocity  of  crystallisation.  By  A.  Bogo jawlensky  {Zeit.  physikal. 
Chem.^  1898,  27,  685 — 600). — The  crystallisation  velocity  for  various 
degrees  of  undercooling  was  determined  for  a  large  number  of  com- 
pounds. The  effect  of  repeated  crystallisation  was  investigated  in  the 
case  of  benzil,  and  it  was  found  that,  after  the  third  recrystallisation 
from  alcohol,  further  purification  had  but  little  effect.  Addition  of 
sulphonal  or  of  benzophenone  produced  a  lowering  of  velocity,  which 
the  author  states  is  greater  for  small  than  for  great  undercooling  ;  the 
numbers  and  curves,  however,  hardly  warrant  any  general  statement. 
Benzil,  sulphonal,  picric  acid,  mannitol,  santonin,  erythritol,  and  anti- 
pyrine  gave  curves  completely  analogous  to  those  found  by  Tammann 
and  Friedliinder  for  benzophenone,  consisting  of  (1)  an  ascending 
portion  in  which  the  velocity  increases  with  the  undercooling ;  (2j  a 
horizontal  portion  in  which  the  velocity  is  constant,  and  (3)  a  portion 
where  the  velocity  rapidly  decreases.  The  extent  of  undercooling  at 
which  a  constant  velocity  is  reached  varied  from  about  20°  to  60°.  With 
menthol,  dinitrophenol,  benzoin,  and  coumarin,  the  constant  value  was 
not  attained,  whilst  for  some  compounds  the  velocity  never  is  constant, 
but  reaches  a  maximum  and  then  decreases.  This  was  the  case 
with  cotoin,  salipyrine,  trichlorolactic  acid  and  peucedanin  (Abstr., 
1897,  ii,  444;  1898,  ii,  425).  L.  M.  J. 

The    Taste     of    Salts.     By    Rudolf     Hober   and    Friedrich 
KiESOW  {Zeit.  physikal.  Chem.,  1898,  27,    601— 616).— The  authors 
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estimated  the  concentrations  at  which  a  salt  taste  is  first  observable 
in  solutions  of  sulphate  and  chloride  of  potassium,  sulphate, 
chloride,  bromide,  and  iodide  of  sodium,  and  magnesium  chloride. 
The  concentrations  of  anion,  cation,  and  undissociated  molecule 
were  then  calculated  at  the  found  concentrations  of  the  salt.  In 
all  the  above  cases,  the  anion  concentration  remained  approxi- 
mately constant,  so  that  the  salt  taste  is  due  to  the  anion.  Analogous 
results  were  obtained  with  salts  of  ammonia  and  amines,  but  no 
saline  taste  was  found  with  magnesium  sulphate,  it  being  completely 
hidden  by  the  bitter  taste.  Solutions  of  beryllium  sulphate  and 
chloride  have  a  sweet  taste  at  equal  cation  concentrations,  so  that  the 
actual  taste  appears  to  be  due  to  both  ions  and  possibly  also  in  part  to 
the  undissociated  molecule.  For  a  number  of  hydroxyl  compounds,  it 
was  found  that  a  sweet  taste  was  first  observable  when  the  concentra- 
tion of  the  OH  ions  reached  about  0*006 — 0*009  gram  per  litre. 

L.  M.  J. 

Recalculation  of  Atomic  Weights  by  the  Method  of 
Limiting  Density.  By  Daniel  Berthelot  {Compt.  rend.,  1898, 
126,  1501 — 1504). — The  author  has  previously  pointed  out  that  the 
molecular  weights  of  gases  are  proportional  to  their  densities  at 
infinitely  small  pressure,  and  that  these  may  be  calculated  from  com- 
pressibility data.  The  atomic  weights  of  hydrogen,  nitrogen,  and 
carbon  had  been  thus  calculated  from  the  limiting  density  of  their 
oxides,  and  the  results  are  in  accord  with  the  best  chemical  determina- 
tions (Abstr.,  1898,  ii,  502).  Further  calculations  are  given,  the 
compound  the  density  of  which  is  employed  being  added  in  brackets  : 
Carbon  (acetylene),  12*0025;  (carbonic  anhydride),  12*000;  (carbon 
monoxide),  12*007,  probable  value,  12*005.  Nitrogen  (nitrous 
oxide),  14*000,  probable  value,  14*005.  Argon  (from  Bayleigh's 
determinations),  mol.  wt.  =  39*882.  Chlorine  ^hydrogen  chloride), 
35*479,  identical  with  that  obtained  from  Stas  analysis  of  silver 
chlorate  if  the  value  Ag=  107*912  is  accepted.  Sulphur  (sulphurous 
anhydride),  32*046  ;  that  resulting  from  Stas'  analysis  of  silver  sul- 
phate is  32*045  if  Ag  =  107*912.  The  physical  method  hence 
appears,  where  applicable,  to  be  capable  of  great  accuracy,  and  the 
author's  method  of  calculation  is  fully  justified.  L.  M.  J. 
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Structural  Isomerism  in  Inorganic  Compounds.  By 
Arthur  Hantzsch  (Zeit.  anorg.  Chem.,  1898,  10,  106 — 108). — 
Saban^eff  has  proved  the  existence  of  certain  isomeric  ammonium  and 
hydrazine  salts  (Abstr.,  1898,  ii,  577)  and  the  author  points  out  that 
his  statement  that  structural  isomerism  is  absent  among  inorganic  com- 
pounds does  not  apply  to  such  cases,  many  similar  isomeric  compounds 
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having  been  found  by  Werner  and  others.  The  isomerism  in  all  these 
is  due  to  the  union  of  different  distinct  groups,  not  to  different  arrange- 
ments in  one  group.  His  statement  is  more  definite  if  the  words 
*  inorganic  compound  '  be  replaced  by  "  inorganic  non-electrolyte  or 
ion."  L.  M.  J. 

Specific  Gravity  of  Liquid  Air  and  of  other  Liquefied  Gases. 
By  Albert  Ladenburg  and  C.  KrWgel  {Ber.,  1899,  32,  46 — 49. 
Compare  Cailletet  and  Matthias  [Abstr.,  1886,  758],  Wroblewski 
[Abstr.,  1884,  14,  388;  1886,  661],  Olszewski  [Abstr.,  1884,  816; 
1887,  694]). — Glass  rods,  the  sp.  gr.  of  which  were  previously  deter- 
mined by  weighing  in  air  and  in  water  at  4°,  were  carefully  weighed 
in  liquid  air  and  the  decrease  in  weight  noted,  a  Mohr's  balance  being 
employed.  Corrections  to  weight  in  a  vacuum  were  not  made,  neither 
were  corrections  for  the  expansion  of  glass  introduced,  as  the  coeffi- 
cient of  expansion  at  low  temperatures  is  not  known.  In  addition  to 
taking  the  sp.  gr.,  the  authors  have  also  determined  the  composition 
of  the  liquid  air,  and  the  following  results  have  been  obtained. 

1.  Freshly  liquefied  air,  sp.  gr.  0*9951 ;  per  cent,  of  oxygen,  58-83. 

2.  After  remaining  for  several  hours,  sp.  gr.  1*029  ;  per  cent,  of 
oxygen,  64-2. 

3.  After  standing  for  2 — 3  days,  until  most  of  the  nitrogen  had 
evaporated,  sp.  gr.  1-112  ;  per  cent,  of  oxygen,  93*6. 

Using  these  data,  the  authors  have  calculated  the  sp.  gr.  of  a  liquid 
air  containing  20-9  per  cent,  of  oxygen,  and  find  it  to  be  0*87 — 0-90. 

Liquid  oxygen  itself  has  a  slightly  lower  sp.  gr.,  namely,  1*105 — 1-108, 
than  the  mixture  {Z)  containing  93*6  per  cent,  of  oxygen. 

The  melting  point  of  ethylene  has  been  found  to  be  -169°,  and 
the  boiling  point  -  105-4°  at  760  mm.  pressure;  Olszewski  gives  the 
same  melting  point,  but  -  102  5°  as  the  boiling  point.  The  sp.  gr. 
=  0-6585  at  -169°,  and  =  0-571  at  -105-4°.  J.  J.  S. 

Liquid  Ammonia  as  a  Solvent.  By  Edward  C.  Franklin  and 
C.  A.  Kraus  {Amer.  Gliem.  J.,  1898,  20,  820—836.  Compare  Gore, 
Proc.  Roy.  Soc,  1873,  21,  140). — The  author  has  determined  the  solu- 
bility in  commercial  liquid  ammonia  of  175  metallic  salts  and  250 
carbon  compounds ;  his  results  may  be  summarised  as  follows.  The 
alkali  metals,  lithium,  sodium,  potassium,  rubidium,  and  caesium,  are 
easily  soluble  in  liquid  ammonia,  as  well  as  the  elements  iodine, 
sulphur,  phosphorus,  and  selenium ;  copper  is  slowly  acted  on  by  the 
solvent,  especially  in  presence  of  air.  Metallic  fluorides  appear  to 
be  mostly  insoluble,  and  the  same  is  true  of  the  chlorides  of  the  alkali 
metals ;  several  of  the  chlorides  of  the  heavy  metals,  however,  are 
readily  soluble,  whilst  the  chlorides  of  magnesium,  calcium,  strontium, 
barium,  zinc,  cadmium,  manganese,  cobalt,  nickel,  and  lead  are  acted 
on  by  liquid  ammonia  with  considerable  development  of  heat,  to  form 
insoluble  additive  products.  Metallic  bromides  are  more  soluble  than 
the  corresponding  chlorides,  whilst  the  iodides  are  mostly  very  easily 
soluble  ;  the  iodides  of  magnesium,  zinc,  and  cadmium,  like  the  corre- 
sponding chlorides,  appear  to  combine  with  liquid  ammonia  to  form 
additive  products,  although  these  are  much  more  soluble  than  those 
obtained  in  the  case  of  the  chlorides.    Sulphates,  sulphites,  carbonates, 
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oxides,  hydroxides,  phosphates,  oxalates,  arsenates,  ferrocyanides,  and 
ferricyanides  are  insoluble  in  liquid  ammonia,  and  the  same  is  true 
of  the  sulphides  with  the  exception  of  ammonium  and  arsenious  sul- 
phide ;  cyanides,  cyanates,  thiocyanates,  and  nitrates  are,  as  a  rule, 
easily  soluble. 

Although  the  paraffins  do  not  dissolve  in  liquid  ammonia,  their 
halogen  derivatives  are,  as  a  rule,  readily  soluble,  but  the  solu- 
bility diminishes  as  the  complexity  of  the  hydrocarbon  radicle  is 
increased.  Although  the  lower  alcohols  are  miscible  with  liquid 
ammonia,  cetylic  alcohol  is  insoluble ;  diethylic  ether  is  easily  soluble, 
but  diamylic  ether  dissolves  only  sparingly.  Ethylenic  glycol  and 
glycerol  are  miscible  with  ammonia,  whilst  erythritol,  dulcitol,  and 
mannitol  are  only  slightly  soluble.  The  simpler  aldehydes  and  their 
derivatives,  the  lower  fatty  acids  and  their  halogen-  and  hydroxy- 
substituted  products,  and  the  ethereal  salts  are  easily  soluble,  although 
the  solubility  decreases  in  each  series  with  increasing  molecular  weight. 
Dibasic  acids,  and  their  hydroxy-derivatives,  are  very  sparingly 
soluble,  whilst  the  sugars,  nitriles,  cyanates,  thiocyanates,  amines, 
amido-acids,  acid  amides,  and  ureides  are  generally  readily  soluble. 

Aromatic  hydrocarbons  and  their  halogen  derivatives,  are,  as  a  rule, 
only  slightly  soluble  in  liquid  ammonia,  although  benzene  is  dissolved 
to  the  extent  of  10  per  cent. ;  the  nitro-derivatives  of  the  hydro- 
carbons are  moderately  soluble,  whilst  most  amido-derivatives  dissolve 
very  readily,  although  the  secondary  and  tertiary  aromatic  amines  are 
only  slightly  soluble.  The  phenols  and  their  ethers,  together  with 
their  substituted  derivatives,  the  aromatic  alcohols,  aldehydes,  acids, 
substituted  acids,  sulphonic  acids,  ethereal  salts,  and  acid  amides  and 
anilides,  are  all  easily  soluble.  The  dibasicT  acids  are,  however,  in- 
soluble, and  the  same  is  true  of  derivatives  of  the  terpenes  ;  naphtha- 
lene and  isoquinoline  are  slightly  soluble,  whilst  the  naphthols,  naph- 
thylamines,  pyridine  and  quinoline  are  easily  soluble. 

Benzene,  metaxylene,  triphenylmethane,  naphthalene,  chloro-  and 
iodo-benzene,  dibromobenzene,  and  parahydroxybenzoic  acid,  which  are 
all  very  slightly  soluble  in  liquid  ammonia  at  -  38°,  are  easily  soluble 
at  25°.  Anthracene,  pinene,  stearic  acid,  cadmium  iodide,  and  potas- 
sium chromate  are,  however,  insoluble,  whilst  phthalic  and  succinic 
acids  are  disintegrated  at  25°  and  their  ammonium  salts  formed, 
although  these  remain  undissolved.  W.  A.  D. 

Solubility  of  Salts.  III.  The  Solubility  of  some  Metallic 
Nitrates.  By  Robert  Funk  {Ber.,  1899,  32,  96— 106).— The  various 
hydrates  formed,  their  melting  points,  and  the  range  of  temperature 
over  which  each  has  been  examined,  are  shown  in  the  following 
table. 

Cadmium  nitrate,  unlike  the  others  which  have  been  examined, 
crystallises  at  the  ordinary  temperature  with  4H2O  ;  the  curve  for 
the  hydrate  with  QHgO  extends  from  - 13°  to  -f  1°,  whilst  that  for  the 
hydrate  with  4H2O  extends  from  0°  to  the  melting  point  at  59-5°. 
The  cryohydrate  is  formed  at  -  16°.  The  curve  of  solubility  for  the 
hydrate  of  magnesium  nitrate  with  6H2O  shows  a  well  marked  point 
of  inflexion  at  90° ;  a  comparison  of  the  temperature  of  formation  and 
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Nitrate. 

Cryo- 
hydrate. 

9H2O. 

6H2O. 

SHaO. 

Magnesium 

-29° 

-23°  to  -18° 

-18°  to  +67° 
m.  p.  40° 

Zinc. 

-29° 

-25°  to  -18° 

-18°  to  +33-5° 
m.  p.  +36-4 

+  37°  to  4-45'.^° 

m.  p.  45-5° 

Manganese 

-36° 

-29°  to  +25-5° 
m.  p.  +25*8 

27°  to  35*5° 

m.  p.  35  "5° 

Ferric 

-28° 

-27°  to  -15-6° 

-9°  to  +60-5° 
m.  p.  60-5° 

Cobalt 

-29" 

-26°  to  -20-5° 

-21  to  +56° 
m.  p.  66° 

+  55°  to  91° 

m.  p.  91° 

Nickel 

-27° 

-23°  to  -10-5° 

-21°  to  +56-7° 
m.  p.  56-7" 

+  58°  to  95° 
m.  p.  95° 

Copper    

i 

-24° 

-  23°  to  -  20° 

-21°  to  +26-4° 
m.  p.  26-4 

+  25°  to  114-5° 
m.  p.  114-5° 

composition  of  the  cry ohyd rates  shows  that  the  amount  of  water  con- 
tained in  the  "  cryohydrate  "  varies  directly  with  the  temperature  at 
which  the  latter  is  formed.  A.  H. 

Relations  among  the  Hydrates  of  the  Metallic  Nitrates. 
By  J.  H.  Kastle  {Amer.  Chem.  J.,  1898,  20,  814— 819).— It  is  pointed 
out  that  most  of  the  hydrates  of  the  metallic  nitrates  contain  either 
3,  4,  6,  9,  or  12  HgO,  and  that  in  by  far  the  greater  number  of  these 
salts  the  number  of  molecules  of  water  is  some  simple  multiple  of 
three.  Assuming  Armstrong's  view  (Proc,  1891,  118)  that,  in  the 
formation  of  salts,  a  direct  addition  of  the  acid  to  the  base  first  occurs, 
and  that  subsequently  an  intramolecular  rearrangement  takes  place, 
often  accompanied  by  a  separation  of  water,  the  author  suggests  that 
the  hydrates  of  the  nitrates  are  formed  by  a  direct  combination  of  acid 
and  base,  without  the  aforesaid  separation  of  water  taking  place.  As 
examples  of  this  type  of  action  are  adduced  the  hydrates,  CaSO^  +  '2>H.f>, 
BaClg  +  2H20,andHgN03  +  HgO, whose  composition  corresponds  exactly 
with  the  sum  of  the  acid  and  the  base  entering  into  action.  In 
extending  this  view,  the  hydrates  of  the  metallic  nitrates  are  divided 
into  several  classes,  according  as  they  are  considered  to  be  derived 
from  one  or  other  of  the  hypothetical  nitric  acids,  NgOg,  HNO3,  H3NO4, 
HgNOg,  &c.  The  anhydrous  nitrates,  by  this  hypothesis,  are  looked  on 
as  the  additive  products  of  the  action  of  nitric  anhydride  and  metallic 
oxides.  W.  A.  D. 
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Metallic  Phosphides  and  Arsenides.  By  Albert  Granger 
{Chem.  Centr.^  1898,  ii,  1004  ;  from  Arch.  Sci.phys.  nat.  Geneve,  [iv],6, 
391—393.  See  Abstr.,  1898,  ii,  474).— By  the  action  of  arsenic 
trichloride  on  metals,  arsenides  are  prepared  analogous  to  the  phos- 
phides obtained  by  the  action  of  phosphorus  trichloride  on  the  same 
metals.  E.  W.  W. 

Silicon  and  Metallic  Silicides.  By  Emile  Vigouroux  (Ann.  Chim. 
Phys.,  1897,  [vii],  12,  5—74  and  153— 196).— These  papers  contain 
an  historical  introduction,  and  a  detailed  account  of  the  author's  con- 
tributions to  the  chemistry  of  amorphous  and  crystalline  silicon  and 
metallic  silicides  which  have  been  previously  published  (compare 
Abstr.,  1895,  ii,  222,  263,  264,  447;  1896,  ii,  176,  249,  362,  600). 

G.  T.  M. 

The  Newly  Discovered  Gases,  and  their  Relation  to  the 
Periodic  Law.  By  William  Kamsay  (Ber.,  1898,  31,  3111—3121). 
— A  lecture  delivered  before  the  German  Chemical  Society  on  Dec.  19th, 
1898. — It  is  possible  that  a  group  of  elements  may  exist  between  the 
N,  P,  &c.,  and  Li,  Na,  &c.,  groups  of  the  periodic  system  ;  these  would 
be  He  —  4,  ?  =  20,  A  =  40,  &c.  In  the  hope  of  obtaining  the  second 
member  of  this  group,  15  litres  of  argon  was  examined,  with  a  view  to 
ascertain  whether  some  lighter  gas  is  not  contained  in  it.  The 
argon  was  obtained  by  working  up  a  large  quantity  of  air  in  the  usual 
way  ;  the  apparatus  was  on  a  large  scale,  however,  iron  tubes  of  5  cm. 
diameter  and  gasometers  of  200  litres  capacity  being  employed ;  the 
smaller  gasometers,  employed  to  hold  the  gas  when  it  had  become  rich 
in  argon,  were  constructed  so  that  the  cylindrical  upper  part  rose  and 
fell  in  a  narrow,  ring-shaped  trough  filled  with  water,  in  order  to 
diminish  the  volume  of  water  with  which  the  argon  came  in  contact, 
and  the  consequent  loss  of  the  gas  by  dissolution.  The  air  was  first 
passed  over  heated  copper  to  remove  oxygen ;  then  twice  in  succession 
over  heated  magnesium  to  remove  nitrogen,  followed  by  heated  copper 
oxide  to  remove  hydrogen  that  had  been  formed  ;  finally,  in  order  to 
remove  the  remaining  nitrogen,  the  gas  was  passed  backwards  and 
forwards  over  a  red-hot  mixture  of  lime  and  magnesia,  followed  by 
copper  oxide  and  drying  tubes.  The  argon  was  then  introduced  into 
a  Dewar's  tube  cooled  with  liquid  air  boiling  under  a  pressure  of 
10 — 15  mm.,  and  there  liquefied  ;  about  25  c.c.  of  a  clear  liquid  was 
obtained,  with  some  solid  flakes  floating  in  it.  The  pressure  on  the 
boiling  air  was  then  allowed  to  rise,  when  the  argon  boiled  off ;  the 
first  small  fraction  was  collected  in  a  mercury  gasometer ;  the  bulk 
was  returned  to  the  larger  gasometer,  and  the  small,  least  volatile  part, 
which  volatilised  but  slowly  from  the  solid  residue,  was  collected  apart. 
The  last  substance  is  named  metargon ;  it  has  been  but  little  examined 
as  yet,  nor  has  it  been  freed  from  argon ;  it  exhibits  the  "  Swan- 
spectrum,"  namely,  that  of  carbonic  oxide,  when  mixed  with  oxygen 
and  sparked  over  caustic  potash.  The  first,  most  volatile,  fraction 
was  again  cooled  with  liquid  air ;  a  portion  would  not  liquefy,  and 
this  was  found  to  contain  a  new  gas,  neon,  with  a  density  of  about 
9'65,  mixed  with  helium  and  argon.  In  order  to  separate  these, 
enough  oxygen  was  added  to  make  four-fifths  of  the  mixture  liquefy 
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when  cooled  with  boiling  liquid  air;  the  unliquefied  part,  rich  in 
helium,  was  collected  apart ;  so  also  the  last  fraction  containing  neon 
and  argon,  whilst  the  middle  fraction,  after  removal  of  the  oxygen  by- 
red  hot  copper,  was  moderately  pure  neon,  still  containing  some 
helium  and  argon,  however.  It  had  a  density  =  10*04,  or  after  sparking 
with  oxygen  in  presence  of  caustic  potash,  10*19  ;  its  refractive  power  as 
compared  with  air  was  0'338,  and  its  spectrum  exhibited  the  following 
lines,  amongst  others— red,  6402,  6383,  6335,  6227,  6218,  6164,  6143, 
6096,  6074,  6030;  yellow  (Z)^),  5853  ;  green,  5401,  6341,  5331 ;  blue, 
4716,  4722,  4710,  4709,  4704.  Assuming  that  neon  has  1-67  as  the 
ratio  of  its  specific  heats,  it  is  an  element,  and  its  atomic  weight,  as 
indicated  by  the  density  10,  will  be  20,  so  that  it  is,  in  fact,  the  element 
sought  for  belonging  to  the  periodic  group  mentioned  above. 

The  middle  fraction  obtained  in  the  original  fractional  distillation 
of  the  liquid  argon  was  fractionated  twice  more  in  the  same  way,  the 
middle  and  by  far  the  largest,  fraction  being  collected  each  time ; 
finally,  this  fraction  was  liquefied,  boiled,  and  collected  in  6  fractions, 
the  density  and  refractivity  of  which  were  severally  measured  ;  these 
were  the  same  in  the  case  of  all  the  fractions  except  the  first ;  their 
values,  density  =19*96  and  refractive  power  =0*968,  may  be  regarded 
as  the  true  values  for  pure  argon. 

The  last  portion  that  boiled  off  from  the  liquid  air  used  for  lique- 
fying the  argon  was  collected  separately  ;  after  removal  of  the  oxygen, 
the  residue  was  not  pure  argon,  for  it  was  found  to  have  the  density 
22*50,  it  had  1*66  as  the  ratio  of  its  specific  heats,  and  exhibited  three 
brilliant  lines  in  the  red,  yellow,  and  green  (5570)  respectively.  The 
new  element,  the  presence  of  which  was  thus  indicated,  was  named 
kyrpton.  A  third  gas,  accompanying  argon  in  air,  has  also  been 
obtained  in  an  impure  state,  when  its  density  was  32*5  (an  element 
with  density  of  40*5 — 41*5,  and  atomic  weight  81 — 83,  would  occupy 
a  place  in  the  helium  group,  coming  between  bromine  and  rubidium  in 
the  periodic  series).  This  gas  is  named  xenon  ;  it  is  present  in  so  small 
amount  in  air  that  it  could  not  be  detected  in  the  15  litres  of  argon, 
but  only  in  the  large  quantity  of  liquid  air  used  ;  its  spectrum  exhibits 
many  lines,  but  none  of  these  are  brilliant. 

In  order  to  see  if  any  compound  of  argon  with  magnesium  had  been 
formed  during  the  isolation  of  the  argon  from  air,  700  c.c.  of  the 
magnesium  nitride  was  treated  with  water  in  an  exhausted  flask,  the 
ammonia  evolved  being  absorbed  in  acid  ;  of  other  gases,  only  50  c.c. 
was  obtained,  consisting  mainly  of  hydrogen  with  a  little  nitrogen 
and  a  trace  of  hydrocarbon  and  argon.  The  magnesia  formed  was 
extracted  with  water,  the  solution  evaporated,  and  the  residue  treated 
with  sulphuric  acid  in  an  exhausted  flask ;  the  gas  evolved  consisted 
entirely  of  carbonic  anhydride.  C,  F.  B. 

Electrolysis  of  the  Alkali  Chlorides.  By  F.  Winteler  {Zeit. 
Elektrochem.,  1898,  6,  10—15  and  49— 51).— The  behaviour  of 
different  kinds  of  carbon  when  employed  as  anodes  in  the  electrolysis 
of  solutions  of  alkali  chlorides  is  discussed.  The  formation  of  oxygen 
at  the  carbon  anode  and  consequent  production  of  carbonic  anhydride 
is  regarded   as    due  to  the  decomposition  of  water  by  the   chlorine 
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condensed  in  the  pores  of  the  carbon.  The  greater  the  amount  of 
hydrochloric  acid  present  in  the  electrolyte,  the  less  oxygen  is  evolved. 
Numerous  experiments  are  described  in  which  a  solution  of  potassium 
chloride  is  electrolysed  with  a  carbon  anode,  an  iron  cathode,  and  a 
porous  porcelain  diaphragm.  The  anodic  liquid  is  always  found  to 
contain  free  hydrochloric  acid,  but  neither  hypochlorous  nor  chloric 
acid.  The  chlorine  evolved  contains  about  5  per  cent,  of  impurity, 
mainly  oxygen  and  carbonic  anhydride,  with  a  trace  of  carbonic  oxide. 
If  it  is  attempted  to  increase  the  concentration  of  the  caustic  potash 
formed  in  the  cathode  compartment  beyond  about  8  per  cent.,  the 
current  efficiency  falls  below  70  per  cent.  By  using  a  double  diaphragm, 
a  higher  concentration  of  the  caustic  alkali  may  be  attained,  together 
with  good  current  efficiency,  but  at  the  cost  of  a  higher  E.M.F. 

A  number  of  samples  of  commercial  electrolytic  potassium  chlorate 
were  examined  for  perchlorate  with  negative  results.  T.  E. 

Electrolysis  of  Alkali  Chlorides.  By  H.  Wohlwill  {Zeit. 
Elektrochem.,  1898,  5,  52 — 76). — The  E.M.F.  required  to  separate  each 
of  the  anions  which  may  occur  in  alkaline  solutions  of  the  alkali 
chlorides  during  electrolysis,  is  determined  by  the  method  described 
by  Glaser  (this  vol.,  ii,  78).  A  large,  platinised  platinum  cathode 
saturated  with  hydrogen  is  employed  throughout.  In  normal 
sodium  hydroxide  solution,  the  hydroxyl  ion  is  discharged  at  1*69 
volts,  whether  the  solution  contains  sodium  chloride  or  not.  The 
chlorine  ion  is  separated  from  a  solution  containing  INaCl  +  0"01!NaOH 
(in  gram-molecules  per  litre)  at  2*07  volts,  and  from  a  solution  con- 
taining INaCl  +  O-OOHSTaOH  at  2-00  volts.  These  numbers  are  in 
good  agreement  with  those  calculated  from  the  E.M.F.  of  the  chlorine- 
hydrogen  gas  cell  and  the  dissociation  of  pure  water,  namely,  2  "01 
and  1"96  respectively.  Chlorine  is,  therefore,  a  primary  product  of 
the  electrolysis.  When  sodium  hypochlorite  is  added  to  the  solution, 
no  new  decomposition  point  is  found,  the  CIO  ion  being  probably 
oxidised  before  its  discharge  point  is  reached,  the  reaction  being 
2CrO  +  6H(+ +)  =  HC103  +  C1.  The  (++)  sign  indicates  that  two 
positive  charges  of  electricity  are  required.  From  a  solution  con- 
taining O-OlNaOH  +  lNaClOg,  ClOg  ions  are  liberated  with  2-36  volts. 
With  small  E.M.F. 's,  a  decomposition  point  corresponding  with  the 
separation  of  O  ions  is  found  at  1  '08  volts,  and  another  of  unknown 
significance  between  1'36  and  1*42  volts;  the  two  latter  are  not  well 
marked.  In  the  electrolytic  experiments  described,  the  conditions  are 
kept  as  simple  as  possible  by  passing  small  currents  for  short  periods 
of  time  at  a  definite  E.M.F.,  by  keeping  the  cathode  and  anode  solu- 
tions separate,  and  by  taking  the  composition  of  these  such  that  it 
shall  not  be  much  changed  by  the  products  of  the  electrolysis  (20  per 
cent.  NaCl  +  4  per  cent.  NaOH).  The  hydrogen  electrode  is  always 
used  as  cathode.  Beginning  with  the  smallest  E.M.F.  with  which  a 
continuous  current  can  be  maintained  (about  1*2  volts),  the  yield  of 
hypochlorite  is  almost  equal  to  the  theoretical  amount ;  with  higher 
E.M.F.'s,  it  falls  off  rapidly,  reaching  40  per  cent,  at  1"3  to  1"4  volts, 
and  2 '23  per  cent,  at  144  to  15  volts.  This  initial  formation  of 
hypochlorite  is  attributed  to  the  reaction  Cl  +  6(-H  +)  =  C10.  The 
LXXVI.  ii.  15 
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rapid  fall  in  the  yield  of  hypochlorite  at  1  '4  volts,  and  the  occurrence 
of  a  decomposition  point  at  this  E.M.r.,  show  that  some  new  change 
takes  place  here,  possibly  CIO  +  0(  +  + )  =  CI  +  Og.  As  a  matter  of 
fact,  a  solution  of  sodium  hypochlorite  diminishes  in  strength  if  electro- 
lysed with  1*43  volts.  Chlorate  is  formed  with  1*8  volts  and  upwards. 
The  total  yield  of  chlorate  and  hypochlorite  then  increases  with  the 
E.M.F.,  the  ratio  of  hypochlorite  to  chlorate  diminishing.  When  the 
solution  is  allowed  to  flow  slowly  over  the  anode,  the  total  yield  of 
hypochlorite  and  chlorate,  as  well  as  the  relative  amount  of  hypo- 
chlorite, is  increased.  Further,  if  the  electrolysis  of  the  same  solution 
is  continued,  the  yield  of  chlorate  increases,  whilst  that  of  hypochlorite 
diminishes.  These  results  confirm  the  conclusion  drawn  from  the 
decomposition  curves,  namely,  that  the  formation  of  hypochlorite  is 
due  to  the  secondary,  chemical  action  of  chlorine  on  the  alkali  present, 
the  chlorate  being  formed  from  it  in  the  way  represented  by  the 
equation  2CT0  +  0H(  +-!-)  =  HCIO3  +  CI.  T.  E. 

Influence  Exercised  by  Temperature  and  by  certain  Metallic 
Oxides  in  the  Formation  of  Sodium  Sulphate  from  Sulphurous 
Anhydride,  Air,  and  Sodium  Chloride.  By  Jean  Krutwig  and 
A.  Dernoncourt  (Eec.  Trav.  Chim.,  1898,  17,  349— 358).— The 
authors  have  extended  the  observations  described  in  a  former  paper 
(Abstr.,  1898,  ii,  24)  by  studying  the  influence  of  temperature, 
measured  by  a  Le  Chatelier's  pyrometer,  on  the  changes  there  con- 
sidered. In  one  series  of  experiments,  1*097  grams  of  iron  pyrites 
was  heated  in  a  hard  glass  tube  with  2*028  grams  of  sodium  chloride 
and  4*0  grams  of  ferric  oxide  during  3 — 4  hours  at  fixed  tempera- 
tures between  350°  and  750°,  whilst  a  current  of  air  (6 — 11  "5  litres) 
was  passed  through  the  tube.  A  curve  is  given  which  indicates  that 
the  transformation  of  the  sodium  chloride  into  sulphate  increases 
regularly  with  the  temperature  between  350°  and  525°,  the  yield  being 
then  a  maximum  (71 '01  percent.).  Above  525°,  the  yield  of  sulphate 
diminishes,  albeit  somewhat  irregularly,  until,  at  750°,  it  amounts 
only  to  about  32  per  cent.  In  a  second  series  of  experiments,  in 
which  the  quantity  of  ferric  oxide  was  doubled,  the  influence  of  tem- 
perature appeared  to  be  somewhat  irregular  between  410°  and  650°, 
the  yield  of  sulphate  being  a  maximum  (74-8  per  cent.)  at  490°. 
Comparing  the  experiments  of  the  first  series  with  those  of  the  second, 
it  appears  that,  under  equal  conditions  of  temperature,  an  increase  in 
the  amount  of  ferric  oxide  is  accompanied  by  an  increase  in  the  con- 
version of  chloride  into  sulphate ;  in  both  series,  the  conversion  is  a 
maximum  at  about  500°.  Attention  is  drawn  to  the  fact  that  if,  in 
these  experiments,  amorphous  ferric  oxide  is  employed,  it  is  converted 
into  a  crystalline  modification  consisting  of  small,  lustrous  scales. 

When  the  ferric  oxide  in  the  two  series  of  experiments  above 
described  is  replaced  by  an  equal  weight  of  cupric  oxide,  a  much  more 
complete  conversion  of  chloride  into  sulphate  is  effected,  although  the 
temperature  at  which  this  is  a  maximum  remains  unchanged.  In  the 
first  series,  the  yield  (73 — 71  per  cent.)  varies  little  between 
330°  and  450°,  although  it  shows  a  marked  decrease  at  510°  (57*5  per 
cent.),  followed  by  a  slight  but  regular  increase  as  the  temperature  is 
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raised  to  650°  (64-2  per  cent.) ;  in  the  second  series,  there  is  little 
difference  in  the  amount  of  conversion  at  temperatures  between  360° 
(95-6  per  cent.)  and  640°  (98*2  per  cent.). 

Two  experiments,  using  ferric  and  cupric  oxides  respectively,  were 
carried  out  at  350°,  oxygen  being  used  to  replace  the  air  in  the  above 
method ;  the  yield  of  sulphate  in  each  case  was  thereby  greatly 
increased.  W.  A.  D. 

Displacement  of  Metals  by  Hydrogen.  By  Albert  Colson 
{Compt.  rend.,  1898,  127,  961— 963).— Silver  phosphate  is  slowly 
attacked  by  dry  hydrogen  in  the  dark  at  the  ordinary  temperature, 
with  liberation  of  phosphoric  acid  and  metallic  silver.  The  action  is 
greatly  accelerated  by  increase  of  temperature,  and  the  metal  liber- 
ated at  100°  is  white  instead  of  black;  pressure  also  accelerates  the 
change.  Silver  pyrophosphate  is  not  attacked  at  the  ordinary  tem- 
perature, but  reduction  takes  place  slowly  at  100°.  Silver  sulphate 
is  not  affected  at  100°,  but  the  change  begins  at  about  125°,  and  its 
rate  increases  with  rise  of  temperature.  Silver  hydroxide  is  attacked 
at  the  ordinary  temperature.  The  action  of  hydrogen  seems  to  be 
unaffected  by  simultaneous  exposure  to  light. 

Cupric  sulphate  is  not  attacked  by  hydrogen  at  the  ordinary  tem- 
perature, but  absorption  of  the  gas  begins  at  about  250°.        C.  H.  B. 

Silver  Bisulphide.  By  Arthur  Hantzsch  (Zeit.  anorg.  Chem.y 
1898,  19,  104 — 105). — Silver  bisulphide,  Ag^^^t  is  obtained  by  adding  a 
solution  of  sulphur  in  carbon  bisulphide  to  a  solution  of  silver  nitrate 
in  benzonitrile ;  the  precipitate,  after  remaining  for  24  hours  in  a 
closed  flask,  is  washed  with  benzonitrile  and  carbon  bisulphide,  and 
then  with  alcohol  and  ether,  and  quickly  dried  on  a  porous  plate.  It 
is  a  brown,  amorphous  powder  which  oxidises  very  rapidly  when 
damp,  yields  a  solution  of  silver  sulphate  when  shaken  with  water, 
and  does  not  lose  sulphur  when  extracted  with  carbon  bisulphide ;  it 
melts  to  a  red  liquid  when  heated,  and  then  gives  off  sulphur  and 
sulphurous  anhydride,  leaving  a  residue  of  metallic  silver.  When 
treated  with  dilute  hydrochloric  acid,  it  yields  sulphur,  hydrogen 
sulphide,  and  silver  chloride,  whilst  nitric  acid  dissolves  it  with 
liberation  of  sulphur.  Silver  bisulphide  can  only  be  prepared  from 
a  solution  of  benzonitrile ;  when  other  solvents  are  used,  silver  sul- 
phide is  obtained. 

When  a  solution  of  silver  nitrate  in  benzonitrile  is  treated  with 
ammonia,  a  precipitate  of  silverdiammine  nitrate,  Ag(NH3)2N03,  is 
obtained.  E.  C.  R. 

Preparation  of  Thioantimonites  and  Thioarsenites  of 
Silver,  Copper,  and  Lead  by  a  Dry  Method.  By  Hermann 
SoMMERLAD  (Zeit.  auorg.  Chem.,  1898,  18,  420 — 447). — The  details  of 
the  method  employed  for  the  preparation  of  these  compounds  have 
already  been  described  (Abstr.,  1897,  ii,  500). 

The  compound  Ag^SbS^,  obtained  by  heating  a  mixture  of  silver 
chloride  and  antimony  sulphide  in  the  proportion  15AgCl :  4Sb2S3, 
is  black,  has  the  sp.  gr.  =  6*100,  and  shows  the  same  chemical  re- 
reactions    as    pyrargyrite   and   miargyrite.      The   product   obtained 
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by  melting   a    mixture    of    silver   sulphide   and    antimony    sulphide 
is  iron  black  and  has  the  sp.  gr.  =  6'173. 

Artificial  polyargyrite  is  obtained  by  melting  silver  chloride  and 
antimony  sulphide  in  the  proportion  24AgCl :  SSbgSg  and  then  reheat- 
ing the  melt  with  more  antimony  sulphide  ;  the  product  is  of  a  dark  lead 
grey  colour,  gives  a  red  powder,  and  has  the  sp.  gr.  =  5  '730  (the  sp.  gr.  of 
natural  polyargyrite  =  6*974).  It  is  also  obtained  by  melting  a  mixture 
of  silver  sulphide  and  antimony  sulphide,  when  a  dark  iron  grey  ductile 
mass  of  sp.  gr.  =  6 '500  is  obtained. 

Artificial  proustite,  prepared  by  fusing  its  components  together,  is 
similar  to  the  product  obtained  from  silver  chloride  and  arsenic  sul- 
phide, which  has  already  been  described.  The  compound  AgAsSg  is 
obtained  by  heating  a  mixture  of  silver  chloride  and  arsenic  sulphide 
in  the  proportion  3AgCl  :  2AS2S3,  when  the  reaction  commences  at 
170°  and  is  completed  by  heating  with  the  bare  flame;  the  product 
is  a  reddish-black,  crystalline  substance  which  gives  a  brownish-red 
powder,  and  has  the  sp.  gr.  =  4'700.  When  subjected  to  prolonged 
heating  at  a  high  temperature,  it  is  converted  into  a  substance  having 
the  appearance  and  properties  of  proustite. 

Silver  pyrothioarsenite,  Ag^As^S^,  is  obtained  by  carefully  heating  a 
mixture  of  silver  chloride  and  arsenic  sulphide  in  the  proportion 
12AgCl  :  SAsgSg.  The  product,  a  lustrous,  black  mass  of  sp.  gr.  =  4*886, 
has  a  conchoidal  fracture,  gives  a  dark  red  streak  and  powder,  and 
reacts  with  acids  and  alkali  sulphides  in  the  same  way  as  proustite. 
When  cautiously  heated,  it  melts  without  evolution  of  arsenic  sulphide, 
and  when  heated  for  some  time  in  a  current  of  hydrogen  sulphide,  is 
converted  into  a  reddish-black  melt  having  the  composition  of  proustite. 
The  compound  Ag^AsS^,  obtained  by  melting  its  components,  is  an  iron 
grey,  crystalline  mass  having  the  sp.gr.  =  5  "5 17,  but  when  prepared  from 
silver  chloride  and  arsenic  sulphide,  it  has  the  sp.  gr.  =  5  547.  The 
compound  Ag24As2Sj5,  obtained  by  melting  silver  sulphide  with  arsenic 
sulphide  (12Ag2S  :  AsgSg),  is  a  crystalline,  black  mass  of  sp.  gr.  =  6*279 
which  melts  without  evolution  of  arsenic  sulphide,  and  is  decomposed 
by  hot  solutions  of  potassium  hydroxide  and  alkali  sulphides.  The 
author  was  unable  to  obtain  this  compound  from  silver  chloride  and 
arsenic  sulphide. 

Artificial  wolfsbergite,  CuSbSg,  is  obtained  on  heating  a  mixture 
of  cuprous  chloride  and  antimony  sulphide  in  the  proportion 
3CuCl  :  2Sb2S3,  the  reaction  commencing  at  130°,  but  requiring  a  high 
temperature  to  complete  it.  The  product  is  a  steel  grey,  crystalline  melt 
with  a  slight  copper  lustre,  is  easily  broken  into  a  black  powder,  and 
has  the  sp.  gr.  =  4-885  (natural  wolfsbergite  has  the  sp.  gr.  =  4*7 — 4*8). 
It  is  easily  melted  when  heated  in  a  glass  tube,  gives  a  clear  solution 
with  nitric  acid  in  the  presence  of  tartaric  acid  with  precipitation 
of  sulphur,  and  is  not  attacked  by  ammonia,  but  is  decomposed  by  hot 
potassium  hydroxide  or  alkali  sulphides.  The  product  obtained  by 
melting  a  mixture  of  copper  sulphide  and  antimony  sulphide  is  similar 
and  has  the  sp.  gr.  =  4'979.  Artificial  guejarite,  Cu2Sb4S^,  obtained  in 
a  similar  manner  to  the  preceding  compound,  is  very  similar  to  arti- 
ficial wolfsbergite,  and  has  the  sp.  gr.  =  4*814.  The  sp.  gr.  of  natural 
guejarite  =  5*03.     The  compound  CugSbSg,  obtained  by  melting  cuprous 
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chloride  with  antimony  sulphide,  is  a  black,  brittle  mass,  and  has  the 
sp.  gr.  =  5"182.  The  product  prepared  from  copper  sulpide  and  anti- 
mony sulphide  has  the  sp.  gr.  =5*113. 

The  author  was  unable  to  obtain  copper  thioarsenites  of  definite 
composition.  When  a  mixture  of  cuprous  chloride  and  arsenic  sulphide 
in  the  proportion  requisite  for  the  formation  of  binnite,  CugAs4S9,  is 
heated,  reaction  commences  at  200 — 300°  and  arsenic  chloride  mixed 
with  arsenic  sulphide  distils  over.  The  product  is  a  black  mass  which 
does  not  melt  when  heated  over  the  free  flame,  has  the  sp.  gr.  =  4*289, 
is  decomposed  by  acid,  potassium  hydroxide,  and  alkali  sulphides,  and 
has  a  composition  closely  approximating  to  that  required  by  the  for- 
mula Cn^AsgSg. 

The  preparation  of  thioantimonites  of  lead  from  lead  chloride  and 
antimony  sulphide  requires  a  high  temperature,  and  only  a  few  of  them 
can  be  prepared  by  this  method  as  the  melt  contains  unaltered  lead 
chloride  after  the  antimony  sulphide  has  commenced  to  sublime.  Zinck- 
enite  and  jamesonite,  which,  for  their  preparation,  require  the  propor- 
tion of  antimony  sulphide  to  lead  chloride  to  be  about  1:1,  are  more 
easily  prepared  than  boulangerite,  which  requires  the  proportion  1  :  1*2 
whilst  meneghinite,  which  requires  the  proportion  1  :  1*4,  cannot  be 
prepared  by  this  method.  Artificial  zinckenite,  PbSbgS^,  prepared  by 
heating  a  mixture  of  lead  chloride  and  antimony  sulphide  in  a  blast 
furnace,  is  a  steel  grey,  fibrous  mass  of  sp.  gr.  =  5  *320  (the  sp.  gr.  of 
the  natural  mineral  =  5*3)  of  similar  appearance  to  antimonite,  and 
gives  a  dark  grey  streak  and  powder.  It  is  decomposed  by  hydrochloric 
acid  with  evolution  of  hydrogen  sulphide,  dissolves  in  nitric  acid  in  the 
presence  of  tartaric  acid  without  precipitation  of  lead  sulphate,  and  is 
decomposed  by  hot  potassium  hydroxide  and  alkali  sulphides.  A 
similar  product  is  obtained  on  melting  a  mixture  of  lead  sulphide  and 
antimony  sulphide  in  an  atmosphere  of  hydrogen  sulphide,  and  has  the 
sp.  gr.  =  5-280. 

Artificial  jamesonite,  PbgSbgSg,  prepared  in  a  similar  manner  from 
lead  chloride,  resembles  the  preceding  compound,  but  is  darker  in 
colour;  sp.  gr.  =  5*832  (the  sp.  gr.  of  the  natural  mineral  =  5*6 — 5*8), 
but  when  prepared  from  lead  sulphide  and  antimony  sulphide,  the 
sp.  gr.  =  5*750.  Artificial  boulangerite,  PbgSbgSg,  prepared  from  lead 
chloride,  is  a  steel  grey,  crystalline  mass  of  sp.  gr.  =  5*871  (the  sp.  gr. 
of  the  natural  mineral  =5*8 — 6*0),  gives  a  greyish-black  streak  and 
powder,  and  resembles  zinckenite  as  regards  chemical  behaviour.  The 
product  prepared  from  lead  sulphide  has  the  sp.  gr.  =  5*860.  The  pro- 
duct prepared  by  precipitating  a  solution  of  lead  acetate  with  sodium 
thioantimonate  and  melting  the  precipitate  in  an  atmosphere  of 
hydrogen  sulphide  is  similar  to  the  preceding,  and  has  the  sp.  gr.  =  5*907. 
Meneghinite,  geocronite,  and  kilbrickenite  cannot  be  prepared  from 
lead  chloride ;  the  melts  always  contain  lead  chloride,  which  cannot 
be  completely  extracted  by  hot  water.  When  prepared  by  melting 
mixtures  of  lead  sulphide  and  antimony  sulphide  in  the  requisite  pro- 
portions, lead  grey,  crystalline  compounds  are  obtained  which  are 
similar  to  the  natural  minerals.  Artificial  domingite,  Pb^Sb^Sg,  pre- 
pared from  lead  chloride,  is  a  dark  grey  mass,  showing  on  a  fracture 
long,  radiating  needles,  and  has  the  sp.  gr.  =  5*632.    A  similar  product 
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is  obtained  from  lead  sulphide,  and  has  the  sp.  gr.  =  5*605.  Artificial 
plagionite,  PbgSbgSj^  prepared  from  lead  chloride,  is  a  lead  coloured, 
granular  melt,  and  has  the  sp.  gr.  =  5*500.  (The  sp.  gr.  of  the  mono- 
clinic  natural  mineral  =  5 '4).  The  product  obtained  from  lead  sulphide 
is  composed  of  slender  crystals,  and  has  the  sp.  gr.  =  5*447. 

The  preparation  of  lead  thioarsenites  from  lead  chloride  and  by 
melting  their  components  is  difficult,  since  they  are  easily  decomposed 
by  heat  with  sublimation  of  arsenic  sulphide.  When  lead  sulphide 
and  arsenic  sulphide  are  melted  together  in  the  proportion  required  for 
the  formation  of  scleroclase,  PbAsgS^,  a  black,  lustrous  melt  of  the 
required  composition  is  obtained ;  it  has  the  sp.  gr.  =  4*585,  is  decom- 
posed by  ammonia,  and  gives  a  black  streak  and  powder,  whereas 
natural  scleroclase  gives  a  reddish-brown  streak,  and  has  the  sp.  gr. 
=  5*393.  When  the  preceding  product  is  heated  in  a  current  of 
hydrogen  sulphide,  a  greyish-black,  porous  mass  is  obtained  which 
has  the  sp.  gr.  =  5*590  and  a  composition  closely  approximating  to 
that  of  dufrenoysite,  PbgAsgS^ ;  when  heated  at  a  higher  temperature 
as  long  as  arsenic  sulphide  is  volatilised,  a  product  is  obtained  having  a 
composition  closely  approximating  to  that  of  jordanite,  Pb^AsgS^. 
The  author  was  unable  to  obtain  artificial  scleroclase  from  lead 
chloride  and  arsenic  trisulphide ;  the  product  contains  lead  chloride  at 
temperatures  below  that  of  the  blast  furnace,  and  at  the  higher  tem- 
peratures consists  of  lead  sulphide  containing  about  4  per  cent,  of 
arsenic  sulphide.  A  product  of  the  composition  of  dufrenoysite, 
PbgAsgSg,  is  obtained  by  fusing  a  mixture  of  lead  sulphide  and  arsenic 
sulphide  ;  it  is  a  steel  grey,  lustrous  mass,  consisting  of  slender 
needles,  has  the  sp.  gr.  =  5*505,  and  is  decomposed  by  ammonia.  Arti- 
ficial guitermanite,  PbgAsgSg,  obtained  by  melting  its  components,  is  a 
lead  grey,  crystalline  mass  of  sp.  gr.  =  5  *860,  and  is  similar  to  artificial 
boulangerite.  Artificial  jordanite,  Pb^AsgS^,  obtained  by  melting  its 
components,  is  a  lead  grey  product  of  sp.  gr.  =  6*101,  and  is  not 
attacked  by  ammonia.  E.  C.  R. 

Calcium  and  Calciuni  Hydride.  By  Bj^la  von  Lengyel  {Ghem. 
Centr.,  1898,  ii,  262  ;  from  Math,  naturw.  Ber.  Ungarn,  14,  180—188). 
— The  author  has  obtained  calcium  by  electrolysing  anhydrous  calcium 
chloride  in  a  graphite  crucible  containing  a  porous  earthenware  cell, 
the  former  being  connected  to  the  positive  and  the  latter  to  the 
negative  pole  by  means  of  iron  wire;  a  current  of  10 — 18  amperes  at 
70 — 110  volts  is  employed.  After  removing  the  excess  of  calcium 
chloride  by  allowing  the  regulus  to  remain  in  anhydrous  ether,  a 
material  containing  99*2  per  cent,  of  calcium  may  be  obtained.  The 
metal  has  a  sp.  gr.  =  1*5540  at  18°,  and  its  properties  correspond  with 
those  of  Mathiessen's  preparation ;  it  has  the  colour  of  a  gold  alloy 
rich  in  silver,  and  is  not  affected  by  cold  dry  air,  but  burns  with  a 
dazzling  light  when  heated  to  bright  redness ;  it  also  burns  in  chlorine 
and  in  sulphur  vapour,  but  combines  with  iodine  without  emitting 
light.  From  concentrated  or  dilute  hydrochloric  acid  and  from  water, 
calcium  liberates  hydrogen,  but  it  is  not  attacked  by  concentrated 
sulphuric  or  concentrated  nitric  acid  unless  boiled  with  it. 

Calcium  unites  with  hydrogen  at  the  ordinary  temperature  to  form 
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the  hydride,  CaH^,  and  at  a  red  heat  the  action  is  very  energetic ;  the 
hydride  is  a  greyish,  earthy  substance,  and  decomposes  water  more 
readily  even  than  the  metal,  the  hydrogen  often  inflaming.  It  burns 
in  oxygen  at  a  red  heat,  emitting  a  brilliant  light,  combines  energetic- 
ally with  chlorine  at  a  red  heat,  glows  when  heated  in  iodine  vapour, 
and  falls  to  a  grey  dust  when  heated  in  sulphur  vapour.  Towards 
acids,  calcium  hydride  behaves  like  calcium  itself,  but  it  attacks  ether 
with  violence. 

The  author  has  not  succeeded  in  preparing  metallic  barium,  and 
finds  that  strontium  is  more  difficult  to  obtain  than  calcium. 

E.  W.  W. 

Impurities  of  Commercial  Calcium  Carbide.  By  Henri  Le 
Chatelier  (Bull.  Soc.  Chim.,  1897,  [m\  17,  793— 794).— The  chief 
impurities  of  calcium  carbide  are  silicon  and  iron,  and  a  study  of  the 
state  of  combination  in  which  these  elements  exist  in  the  compound 
is  interesting  as  affording  evidence  as  to  their  relative  affinities  at  a 
temperature  of  about  2000°,  the  point  of  solidification  of  calcium 
carbide.  The  iron  is  always  wholly  combined  with  silicon,  and  by 
treating  the  carbide  with  water  and  acids,  small  crystals  of  the  silicide 
of  iron,  SiFeg,  studied  by  Moissan  are  obtained.  The  remainder  of 
the  silicon  combines  either  with  carbon  or  calcium^  according  to  the 
relative  proportions  of  the  latter.  If  the  carbon  is  in  excess,  hexagonal 
plates  of  carbon  silicide,  generally  of  a  blue  colour,  are  formed ;  if, 
however,  there  is  an  excess  of  calcium,  calcium  silicide  is  formed  and 
may  be  obtained  in  the  form  of  metallic  grains  having  the  lustre  and 
colour  of  zinc.  Two  varieties  of  calcium  silicide  appear  to  exist ;  the 
one  scarcely  acted  on  by  nitric  acid,  but  readily  attacked  by  hydro- 
chloric acid  with  the  formation  of  a  yellow,  insoluble  substance ;  and 
the  other  readily  acted  on  by  nitric  and  acetic  acids,  and  giving  a 
white  deposit  with  hydrochloric  acid  which,  like  the  yellow  substance, 
dissolves  in  caustic  potash  with  the  evolution  of  hydrogen.  As  a  rule, 
on  treating  calcium  silicide  with  hydrochloric  acid,  a  mixture  of  the 
white  and  yellow  substances  is  obtained,  ranging  in  composition 
between  SigO^H^  and  SigOgH^.  N.  L. 

Colour  of  Calcium  Carbide.  By  Henri  Moissan  (Compt.  rend., 
1898,  127,  917 — 918). — Calcium  carbide,  obtained  by  the  dissociation 
of  the  compound  C2Ca,C2H2,4ISrH3  (this  vol.,  i,  241)  is  white  and  trans- 
parent like  the  alkali  carbides,  whereas  the  calcium  carbide  prepared 
in  the  ordinary  way  in  the  electric  furnace  has  an  iridescent,  metallic 
appearance,  and  is  only  partially  transparent  in  thin  layers.  If,  how- 
ever, the  materials  from  which  the  carbide  is  prepared  are  free  from 
iron,  it  is  also  white  and  transparent  when  prepared  by  the  action  of 
heat  on  a  mixture  of  carbon  with  either  the  metal,  its  hydride,  or  its 
nitride.  C.  H.  B. 

Electrolysis  of  Solutions  of  Calcium  Chloride.  By  Felix 
Oettel  (Zeit.  Elektrochem,,  1898,  6,  1—5).— The  results  obtained  by 
Foerster  and  Bischoff  (this  vol.,  ii,  89)  are  confirmed  by  the  author's 
experiments.  If  the  solution  of  calcium  chlorate  obtained  electroly- 
tically  is  treated  with  potassium  chloride,  potassium  chlorate  crystal- 
lises out,  and  the  mother  liquor  containing  calcium  chloride  mixed 
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with  a  little  potassium  chloride  may  again  be  electrolysed.  The  yield 
of  chlorate  thus  obtained  is  good  at  first,  but  quickly  diminishes,  much 
free  chlorine  being  evolved,  and  solid  crusts  formed  at  the  cathode. 
The  author  believes  that,  when  pure  calcium  chloride  is  employed,  lime 
dissolves  in  the  form  of  calcium  oxychloride,  and  that  the  presence  of 
potassium  chloride  diminishes  the  solubility  of  this  substance  so  much 
that  lime  cannot  dissolve  in  sufficient  quantity  to  combine  with  all  the 
chlorine  liberated  at  the  anode.  The  presence  of  copper  salts  in  the 
electrolyte  brings  about  rapid  catalytic  decomposition  of  the  hypo- 
chlorite, oxygen  being  evolved.  Ferric  oxide,  lead  peroxide,  or  nickel 
peroxide  behave  similarly.  The  author  ascribes  the  formation  of  chlorate 
to  two  reactions ;  (a)  the  oxidation  of  hypochlorite,  formed  from 
chlorine  and  alkali  hydroxide,  either  by  chlorine  or  by  oxygen  liberated 
by  the  electrolysis,  (6)  the  direct  union  of  chlorine  and  oxygen  during 
their  simultaneous  liberation  at  the  anode.  In  neutral  solutions,  the 
first,  in  strongly  alkaline  solutions,  the  second,  process  is  the  principal 
one.  T.  E. 

Calcium  and  Magnesium  Hydrogen  Carbonates.  By  Karl 
KipPENBERGER  {Zeit.  anorg.  Chem.,  1898, 17,  413 — 417),  and  Frederick 
Pearson  Treadwell  {ibid.,  418—419). — In  a  recent  paper  by  Tread- 
well  and  Reuter  (Abstr.,  1898,  ii,  473),  Kippenberger's  views  as  to  the 
existence  of  magnesium  hydrogen  carbonate  were  unintentionally  mis- 
represented :  he  holds  that  it  can  only  exist  in  presence  of  free  carbonic 
acid  (compare  Abstr.,  1894,  ii,  281). 

Electrolysis  of  Solutions  of  Zinc  Chloride  and  the  Nature  of 
Spongy  Zinc.  By  Fritz  Foerster  and  O.  Gunther  {Zeit.  Elektro- 
chem.,  1898,5,  16 — 23). — A  perfectly  neutral  solution  of  zinc  chloride 
containing  54*6  grams  of  zinc  per  litre  was  electrolysed  with  a 
cathodic  current  density  of  1 '4  amperes  per  square  decimetre.  The 
anode  consisted  of  pure  electrolytic  zinc.  For  several  hours,  the 
deposit  consisted  of  smooth,  light-grey  zinc ;  after  20  hours,  the 
solution  became  turbid  owing  to  the  separation  of  zinc  oxychloride, 
and  zinc  sponge  was  deposited.  The  solution  then  contained  1  mole- 
cule of  ZnO  to  14ZnCl2.  ^7  using  a  small,  subsidiary  platinum  anode, 
a  small  quantity  of  chlorine  was  continuously  supplied  to  the  solution  ; 
this  did  not,  however,  prevent  the  formation  of  the  sponge.  Zinc 
chloride  solutions,  whether  acid  or  alkaline  originally,  always  become 
basic  after  a  time,  owing  to  the  energetic  oxidation  of  the  zinc  elec- 
trodes by  atmospheric  oxygen  in  presence  of  zinc  chloride,  and  the 
formation  of  the  zinc  sponge  always  begins  when  the  solution  is 
saturated  with  zinc  oxide.  From  a  solution  containing  1/20  to  1/30 
gram-molecule  of  hydrochloric  acid  per  litre,  zinc  may  be  deposited  in 
any  quantity  without  the  spongy  deposit  appearing.  Under  these 
circumstances,  some  hydrogen  is  evolved,  the  bubbles  of  which  remain 
persistently  attached  to  the  cathode,  producing  unevenness  in  the 
deposit.  The  presence  of  a  little  free  chlorine  (0*2  gram  per  litre)  is 
useful  in  preventing  this  prolonged  adherence  to  the  same  point.  By 
this  method,  perfect  deposits  of  zinc,  quite  free  from  arsenic,  were  also 
obtained  when  impure  zinc  anodes  were  used. 

Schnabel  has  stated  that  Ashcroft  obtained  considerably  (50   per 
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cent.)  more  than  the  theoretical  amount  of  zinc  in  the  electrolysis  of 
solutions  of  basic  zinc  salts.  The  authors  have  failed  to  obtain  any 
indication  of  such  results. 

It  is,  finally,  shown  in  detail  that  all  definitely  ascertained  facts 
relating  to  the  formation  of  spongy  zinc  point  to  the  conclusion  that 
it  is  produced  whenever  the  condition  of  the  solution  at  the  cathode 
is  such  that  basic  zinc  salts  or  zinc  hydroxide  may  separate  out  there. 

T.  E. 

Solubility  of  Salts.  II.  Solubility  of  the  Halogen  Salts 
of  Zinc  and  Cadmium.  By  Rudolf  Dietz  {Ber.,  1899,  32, 
90 — 96). — Zinc  chloride  forms  no  fewer  than  five  different  hydrates,  the 
solubility  of  each  of  which  can  be  determined  for  a  certain  range  of 
temperature ;  numbers  have  been  obtained  for  the  hydrate  with  SHgO 
from  -  5°  to  +  7°  at  which  it  melts  ;  for  the  hydrate  with  2 JHgO  from 
0°  to  its  melting  point  at  13°  ;  for  the  hydrate  with  2H2O  from  0°  to 
its  melting  point  at  19°;  for  the  hydrate  with  IJHgO  from  0°  to  its 
melting  point  at  26°;  for  the  hydrate  with  IHgO  from  0°  to  27°  ;  and 
for  the  anhydrous  salt  from  15°  to  100°.  Above  23°,  the  anhydrous 
salt  is  in  a  stable  condition,  whilst  below  that  temperature  it  is 
unstable  and  readily  passes  into  the  modification  with  IJHgO.  Zinc 
bromide  only  forms  two  hydrates.  The  solubility  of  that  with  SHgO 
can  be  followed  from  -  15°  to  the  melting  point  at  -  5°  ;  of  that  with 
2H2O  from  -  8°  to  the  melting  point  at  37° ;  and  of  the  anhydrous 
salt  from  33°  to  100°.  The  curve  consists  of  three  branches  inter- 
secting at  -  8°  and  at  +  35°.  Zinc  iodide  only  forms  a  single 
hydrate,  which  contains  2H2O,  the  solubility  of  which  has  been  deter- 
mined from  -  10°  to  27°,  its  melting  point,  whilst  the  solubility  of  the 
anhydrous  salt  has  been  determined  from  0°  to  100°.  The  curve  of 
solubility  consists  of  two  branches,  intersecting  at  0°,  the  anhydrous 
salt  being  stable  above  this  temperature.  Only  three  hydrates  of 
cadmium  chloride,  containing  1,  2|,  and  ^HgO,  have  been  obtained, 
the  author  having  been  unable  to  prepare  those  containing  2  and 
SHgO.  The  curve  for  the  hydrate  with  4H2O  extends  from  -  9°  to 
4- 15°  ;  that  for  the  hydrate  with  211120  extends  from  - 10°  to  +  36° ; 
that  for  the  hydrate  with  IHgO  from  +  10°  to  100°.  The  solubility 
curve  consists  of  three  branches,  intersecting  at  —5°  and  +34°.  An 
isomeride  of  the  hydrate  with  2JH2O  is  deposited  in  compact  needles 
when  a  50  per  cent,  solution  of  the  salt  is  evaporated  over 
sulphuric  acid,  but  it  is  so  unstable  that  its  solubility  cannot  be  deter- 
mined. Cadmium  bromide  only  forms  a  hydrate  with  4H2O,  all 
attempts  to  prepare  one  with  2 JHgO  having  proved  unsuccessful ;  the 
curve  for  the  hydrate  extends  from  0°  to  38° ;  whilst  that  for  the 
anhydrous  salt  extends  from  35°  to  100°,  and  intersects  that  of  the 
hydrate  at  36°.  Cadmium  iodide  is  only  known  in  the  anhydrous 
state,  the  solubility  increasing  from  44*39  per  cent,  at  0°  to  56*08  per 
cent,  at  100°.  A.  H. 

Dissociation  of  Minium.  By  Henri  Le  Chatelier  {Bull.  Soc. 
CAim.,  1897,  [iii],  17,  791— 792).— The  following  dissociation  pres- 
sures were  observed,  the  substance  being  placed   in  a  porcelain  tube 
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heated  by  a  platinum  spiral  traversed  by  an  electric  current  and  con- 
nected below  with  a  glass  tube  dipping  into  mercury. 

Temperature  ...      455°         500°  555°  636° 

Pressure 5  mm.     60  mm.     183  mm.     763  mm. 

From  these  results,  it  appears  that  in  air  containing  oxygen  at  a 
partial  pressure  of  about  150  mm.,  minium  cannot  be  formed  above 
550°.     Oxidation  takes  place  most  rapidly  at  about  500°. 

The  allotropic  transformation  of  lead  monoxide  takes  place  at  680°, 
and  its  melting  point  was  found  to  be  830°.  It  is  shown  how  the 
author's  results  explain  the  absorption  of  oxygen  by  melted  litharge 
and  its  evolution  on  solidification.  N.  L. 

Compounds  of  Lead  Iodide  with  other  Iodides.  By  A. 
MosNiER  (Ann.  Chim.  Fliys,,  1897,  [vii],  374— 426).— The  author 
continues  the  study  of  the  double  salts  obtained  from  lead  iodide  and 
the  iodides  of  lithium,  sodium,  rubidium,  ammonium,  tebramethyl- 
ammonium,  tetrethylammonium,  and  phenylammonium ;  their  heats 
of  formation  are  always  positive,  whether  the  salt  is  anhydrous  or 
hydrated.  In  the  case  of  the  double  iodides  with  calcium,  strontium, 
and  barium  (compare  Abstr.,  1895,  ii,  268),  the  heat  of  formation  of 
the  anhydrous  salt  is  negative,  whereas  that  of  the  hydrated  com- 
pound is  positive.  A  further  number  of  double  iodides  have  been 
prepared,  whose  heats  of  formation  are  always  positive,  whether  deter- 
mined for  the  anhydrous  or  the  hydrated  salt.  Some  of  these  may  be 
arranged  in  groups  having  the  following  general  formulae : 
Pbl2,2Ml2,  where  M  =  Mg,  Zn,  or  Cd  ;  Pbl2,2Mil2  +  3H20,  where 
Mi  =  Fe,  Mn,  Cr,  Ni,  or  Co;  and  SPblgjRIg-t- I2H2O,  where 
E.  =  P,  As,  Sb,  or  Bi.  Besides  those  included  in  the  preceding  groups, 
there  are  others  such  as  the  stannous  and  aluminium  compounds, 
Snl2,Pbl2  4- 8H2O  and  Al2T6,3Pbl2+ IOH2O ;  the  composition 
Be2l6(?),3Pbl2-H  lOHgO  is  given  to  the  beryllium  double  salt.  All  the 
double  iodides  except  those  with  the  quaternary  ammonium  bases  are 
decomposed  by  water.  Mercuric  iodide  does  not  form  a  double  salt 
with  lead  iodide.  Although  thallium  and  barium  resemble  lead  in 
some  respects,  they  do  not  form  analogous  series  of  double  iodides. 
Some  few  double  lead  bromides  resemble  the  corresponding  iodides  in 
composition.  G.  T.  M. 

Metallic  Triple  Nitrites.  By  Carl  Przibylla  {Zeit.  anorg.  Chem.y 
1898,  18,  448 — 463). — A  further  examination  of  the  metallic  triple 
nitrites  described  by  the  author  (Abstr.,  1898,  ii,  162)  shows  that 
they  are  isomorphous  mixtures  rather  than  true  chemical  compounds. 
Copper  strontium  potassium  nitrite,  the  corresponding  ammonium 
salt,  copper  calcium  potassium  nitrite,  and  others,  vary  in  composition 
according  to  the  relative  amounts  of  the  constituent  salts  which  are 
present,  and  when  recrystallised  from  water  the  composition  is  again 
altered.  The  author  points  out,  however,  that  many  of  the  lead 
compounds  and  others  are  characteristic  salts  which  have  a  composi- 
tion agreeing  with  the  required  formula,  even  when  prepared  from 
solutions  containing  varying  proportions  of  their  constituents ;  and 
t  he  extremely  great  differences  in  the  solubility  of  these  salts  when 
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compared  with  that  of  their  constituents  is  difficult  to  reconcile  with 
the  view  that  they  are  isomorphous  mixtures. 

The  following  new  salts  are  described  :  Lead  copper  thallium  nitrite, 
obtained  by  the  method  previously  described,  is  a  brown  powder 
consisting  of  transparent,  microscopic  splinters.  Copper  harium 
thallium  nitrite  is  very  similar  to  the  corresponding  potassium  salt 
but  more  sparingly  soluble.  Nickel  lead  thallium  nitrite  and  nickel 
barium  thallium  nitrite  are  obtained  as  brown,  crystalline  powders,  and 
are  strongly  refractive.  Lead  iron  'thallium  nitrite  is  a  deep  orange- 
red  powder  consisting  of  microscopic  cubes,  and  is  strongly  refractive. 

E.  C.  R. 

Separation  of  Cerium  from  Lanthanum  and  Didymium,and  its 
Estimation  in  Presence  of  the  Latter.  By  P.  Mengel  {Zeit. 
anorg.  Ghem.^  1898,  19,  67 — 77). — From  an  examination  of  the 
methods  employed  for  the  separation  of  cerium,  the  author  concludes 
that  the  best  method  is  by  oxidation  with  sodium  dioxide.  The  cerium 
solution  is  treated  at  the  ordinary  temperature  with  a  solution  of 
sodium  dioxide  in  ice-cold  water,  and  the  reddish-brown  precipitate  is 
washed  with  hot  water  dried  at  120 — 130°,  when  it  turns  bright  brown 
to  yellow  ;  it  is  then  dissolved  in  strong  nitric  acid,  and  the  cerium 
precipitated  as  the  ammonium  double  salt  in  the  usual  way. 

According  to  Cleve,  the  cerium  earths  are  precipitated  by  ammonia 
and  hydrogen  peroxide  in  the  form  of  oxides  of  constant  composition  ; 
but  this  is  not  the  case  when  sodium  dioxide  is  employed  at  the 
ordinary  temperature ;  oxyhydroxides  are  then  obtained  containing 
more  oxygen  than  the  sesquioxide  and  less  oxygen  than  Cleve's 
peroxides,  and  the  amount  of  oxygen  varies  with  the  conditions  of  the 
experiment,  especially  with  the  temperature.  When  a  solution  of  a 
pure  cerium  salt  is  precipitated  with  sodium  dioxide  and  boiled, 
whereby  a  bright  yellow  precipitate  of  cerium  dioxyhydroxide  is 
obtained,  and  this  is  dried  at  130°,  and  the  percentage  of  CeOg  in  the 
precipitate  estimated  with  ferrous  ammonium  sulphate  and  permangan- 
ate, results  are  obtained  which  show  that  the  oxidation  of  the  cerium 
is  incomplete.  If,  however,  the  precipitate  is  heated  over  the  blow- 
pipe, the  theoretical  quantity  of  dioxide  is  obtained. 

When  a  mixture  of  lanthanum  and  didymium  salts,  free  from  cerium, 
is  treated  with  sodium  dioxide  in  the  cold,  it  yields  a  precipitate  which 
gives  off  oxygen  when  the  mixture  is  warmed ;  the  precipitate,  when 
dried  at  120°,  is  bluish-white,  and  contains  much  carbonic  anhydride 
absorbed  from  the  air,  which  is  eliminated  only  by  a  high  temperature  ; 
when  heated  at  400°,  it  becomes  dark  brown,  and  on  further  heating 
over  the  blowpipe  assumes  the  characteristic  grey  colour  of  the 
anhydrous  sesquioxide.  The  brown  coloration  is  due  to  the  formation 
of  a  higher  oxide  of  praseodymium,  and  since  this  higher  oxide  cannot 
be  obtained  by  the  action  of  chlorine  in  alkaline  solution,  the  praseo- 
dymium peroxide,  like  barium  peroxide,  must  belong  to  the  type 
HgOg.  The  oxalates  of  lanthanum  and  didymium  do  not  yield 
the  brown  oxide  when  heated ;  if,  however,  the  grey  oxide  which  is 
obtained  is  moistened  with  nitric  acid  and  cautiously  heated,  the 
brown  oxide  is  obtained. 
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The  estimation  of  cerium  in  admixture  with  lanthanum  and  didymium 
cannot  be  effected  by  determining  the  excess  of  oxygen  in  the  precipitate 
obtained  by  means  of  sodium  dioxide  ;  the  lanthanum  and  didymium 
oxides,  when  dried  at  230°,  still  retain  an  excess  of  oxygen,  and  when 
the  oxides  are  heated  at  400°,  the  brown  praseodymium  peroxide 
combines  with  the  cerium  dioxide  and  forms  a  compound  which  is  not 
decomposed  at  a  white  heat ;  consequently,  the  estimation  of  the 
peroxide-oxygen  by  means  of  ferrous  ammonium  sulphate  or  potassium 
iodide  gives  results  higher  than  are  required  for  the  cerium  dioxide.  The 
same  error  is,  of  course,  present  when  the  oxides  are  obtained  by 
heating  a  mixture  of  the  oxalates.  The  estimation  of  cerium  in  the 
cerium  earths  by  estimating  the  peroxide-oxygen  in  the  ignited  oxides 
gives  accurate  results  only  when  a  very  small  quantity  of 
praseodymium  is  present.  E.  C.  R. 

Condensed  Oxides  of  the  Rare  Earths.  By  Gr^goire  N". 
Wyroubofp  and  Auguste  Veeneuil  {Compt.  rend.,  1898,  127, 
863 — 866). — On  adding  water  to  a  solution  of  cerosoceric  oxide, 
CogO^,  in  nitric  acid,  a  white,  gelatinous  precipitate  separates,  having 
the  composition  Ce^O^jHNOg;  when  completely  dehydrated,  this 
resembles  amber,  and  dissolves  completely  in  water,  giving  a  solution 
of  strongly  acid  reaction,  from  which  the  original  compound  is 
reprecipitated  on  adding  dilute  nitric  or  hydrochloric  acid.  The  oxide 
obtained  on  decomposing  the  compound  Ce.^04,HN03  by  alkali  is  very 
different  in  character  from,  and  is  probably  polymeric  with,  the  oxide 
precipitated  from  a  normal  cerium  salt  such  as  the  nitrate  Ce3(N03)8; 
when  moist,  it  is  white,  but  on  drying  becomes  yellow  and  horn-like  ; 
hot  hydrochloric  acid  only  acts  on  it  slowly,  but  nitric  acid  regenerates 
the  compound  Ce304,HN03. 

It  is  usually  stated  that  the  oxide  obtained  by  igniting  cerium 
oxalate  is  not  acted  on  by  nitric  acid,  but  this  is  only  true  when  the 
temperature  of  ignition  exceeds  1500°  and  the  oxide  obtained  is 
perfectly  white.  When  the  calcination  is  carried  out  below  500°,  a 
very  dense,  canary-yellow  modification  of  the  oxide  Ce304  is  obtained, 
which  is  transformed  by  2 — 3  per  cent,  nitric  acid  into  a  white, 
gelatinous  substance,  which  readily  dissolves  in  water.  The  aqueous 
solution  has  an  acid  reaction,  is  opalescent,  and  on  adding  2  per  cent, 
nitric  acid  gives  a  precipitate  having  the  composition  (Ce304)5,HN03, 
when  dried  ;  when  decomposed  by  alkalis,  this  gives  an  oxide,  white 
when  moist,  yellow  when  dry,  which  is  not  acted  on  by  concen- 
trated hydrochloric  acid,  either  alone  or  in  presence  of  potassium 
iodide. 

When  solutions  of  the  compounds  Ce304,HN03  and  (Ce304)5,HNOg 
are  decomposed  by  an  excess  of  dilute  sulphuric  acid,  substances  com- 
pletely insoluble  in  water  are  obtained  which  no  longer  contain  nitric 
acid,  although  only  half  that  originally  present  has  been  replaced  by 
sulphuric  acid  ;  on  this  account,  the  authors  ascribe  to  the  original 

nitrates  the  formulsB  {Oe.fi^)^,2'il2i!i2^6  ^^^  {^^Q^d20'^^'2^2^(if  ^^^  ^^ 
the  sulphates  derived  from  them  the  formulae  (06304)4,112^04,  and 
(06304)2032^^^4 •  C)n  saturating  half  the  nitric  acid  of  either  of  the 
nitrates  and  adding  a  little  ammonium  nitrate,  completely  insoluble 
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salts  are  obtained  which  correspond  with  the  oxide  (Ce3O4)n>20>  derived 
from  cerium  oxalate  by  ignition  above  1500°. 

The  oxide  (Ce304)2o  can  be  reduced  to  its  simpler  polymerides  by  the 
action  of  nitric  acid  at  180° ;  it  initially  dissolves,  giving  a  yellow 
solution  from  which  water  precipitates  the  nitrate  {Ce304)4,4HN03, 
but  later  produces  a  red  solution  containing  the  normal  salt  063(^03)3  ; 
ultimately,  a  colourless  solution  is  obtained  containing  only  the 
nitrate  of  the  protoxide.  The  oxide  (CegO^)^,  similarly,  is  readily 
depolymerised  in  contact  with  warm  nitric  acid. 

When  thorium  oxalate,  nitrate,  chloride  or  hydroxide  is  carefully 
ignited,  a  product  is  obtained  which  in  general  consists  of  a  mixture 
of  two  polymerides  of  the  oxide  ThO  ;  these  do  not  dissolve  in  nitric 
or  hydrochloric  acid,  but  combine  with  both  to  form  salts  soluble  in 
water.  From  the  aqueous  solutions  thus  obtained,  the  two  polymerides 
separate  in  succession  on  carefully  adding  increasingly  concentrated 
nitric  acid  ;  the  nitrate  which  first  separates  has  the  composition 
(ThO)j2,HN03,  whilst  the  formula  of  the  salt  separating  later  is 
(ThO)5,HN03,  or  possibly  (ThO)4,HN03.  Since  these  nitrates 
behave  towards  sulphuric  acid  in  the  same  manner  as  the  correspond- 
ing cerium  salts  described  above,  their  formulae  seem  to  be  r^spec- 
tively  (ThO),8,2H2N20e  and  (ThO)2o,2H2N20e. 

Lanthanum  and  didymium  oxides  yield  only  the  normal,  insoluble 
salts,  (LaO)4,2HN03  and  (DiO)4,2HN03,  described  by  Marignac,  but 
from  yttrium  are  derived  the  normal  salt  (YO)4,2HN(J3,  and  the 
acid  salt  (YO)4,4:HN03.  It  thus  appears  that  the  property  of  con- 
densing and  giving  rise  to  acid  as  well  as  normal  salts  is  a  general 
property  of  the  rare  earths. 

Generalising  from  their  results,  the  authors  suggest  that  the 
so-called  "  basic  salts  "  are  formed  by  successive  polymerisation  of  the 
metallic  oxide  from  which  they  are  derived,  this  process  being 
accompanied  necessarily  by  a  change  in  the  valency  of  the  oxide ;  the 
basic  salts  of  bismuth,  lead,  and  mercury  are  cited  as  examples. 

W.  A.  D. 

Crystalline  Double  Oxides  obtained  at  High  Temperatures. 

By  Em.  DuFAu(ilwn.  Chim.Phys.,  1897,  [vii],  12,257— 288).— A  rhume 
of  work  already  published  (compare  Abstr.,  1896,  ii,  167,  524,  647  j 

1897,  ii,  100,  145).  G.  T.  M. 

Properties  of  Aluminium.     By   Alfred  Ditte   {Compt.    rend.^ 

1898,  127,  919 — 924). — It  is  generally  believed  that  aluminium  is  not 
attacked  by  water  or  dilute  acids,  but  this  result  is  really  due  to  the 
formation,  at  the  surface  of  the  metal,  of  a  layer  of  gas  which  adheres 
strongly  and  prevents  further  access  of  the  liquid.  If  this  layer  of 
gas  is  removed  by  mechanical  means,  or  if  the  action  takes  place  in  a 
vacuum,  the  aluminium  is  completely  dissolved  by  acetic,  citric, 
oxalic,  tartaric,  and  other  acids.  Similarly,  the  resistance  of  the  metal 
to  the  action  of  solutions  of  salts,  such  as  the  halogen  salts  of  the 
alkalis,  which  should  attack  it  with  considerable  development  of  heat, 
is  due  to  the  formation  of  a  protective  film  of  aluminium  hydroxide. 
If  a  small  quantity  of  a  dilute  acid  is  added,  the  oxide  is  dissolved 
and  the  action  of  the  saline  solution  continues.     A  mixture  of  sodium 
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chloride  solution  and  dilute  acetic  acid,  for  example,  will  dissolve 
aluminium  so  long  as  any  free  acid  remains,  although  neither  the  acid 
nor  the  saline  solution  would  attack  the  metal  more  than  superficially. 
Halogen  salts  of  calcium  aod  magnesia  behave  similarly. 

Alkali  carbonates  dissolve  aluminium  almost  as  readily  as  alkali 
hydroxides ;  hydrogen  is  liberated  and  an  alkali  aluminate  and  a 
hydrogen  carbonate  are  formed.  Ammonia  solution,  concentrated 
or  dilute,  also  attacks  the  metal  so  long  as  the  aluminate  dissolves  in 
the  excess  of  alkali,  but  the  action  ceases  when  a  film  of  the  aluminate 
begins  to  form  on  the  metal. 

It  follows  generally  that  aluminium  is  much  more  liable  to  be 
attacked  than  is  commonly  supposed,  and  is  unsuitable  for  the  con- 
struction of  cooking  utensils  and  the  like.  C.  H.  B. 

Preparation  of  Cobaltammine  Salt.  By  Sofus  M.  Jorgensen 
(Zeit.  anorg.  Chem.,  1898,  19,  78 — 80). — The  hexammine  chloride  always 
contains  a  small  quantity  of  chloropentammine  chloride.  This  is  easily 
removed  by  recrystallisation  from  a  small  quantity  of  5  per  cent, 
ammonia,  when  it  is  converted  into  basic  aquopentammine  chloride 
which  remains  in  the  mother  liquors. 

Chloropentammine  chloride,  which,  when  prepared  by  the  ordinary 
methods,  always  contains  a  small  quantity  of  the  hexammine  chloride, 
cannot  be  separated  from  this  compound  by  recrystallisation  from 
dilute  hydrochloric  acid.  It  is  purified  as  follows :  the  crude  salt 
(20  grams)  is  dissolved  in  ammonia  water  (2  per  cent.  250  c.c),  the 
filtrate  is  mixed  with  a  solution  of  sodium  pyrophosphate  (4  per  cent. 
100  c.c),  and  then  with  concentrated  ammonia  (700  c.c.)  and  allowed 
to  remain  with  occasional  stirring.  The  sodium  hexammine  pyrophos- 
phate is  precipitated,  and  the  aquopentammine  salt  in  the  filtrate  is 
converted  into  chloropentammine  chloride  by  heating  with  concen- 
trated hydrochloric  acid  on  the  water-bath.  This  reaction  affords  a 
good  method  for  the  detection  of  small  quantities  of  the  hexammine 
chloride.  The  salt  (0*2  gram)  is  dissolved  in  dilute  hydrochloric  acid 
and  boiled,  and  the  cold  filtered  solution  treated  with  a  solution  of 
sodium  pyrophosphate  and  ammonia  ;  in  the  presence  of  0*2  per  cent. 
of  hexammine  chloride,  a  precipitate  is  formed  after  7  hours  ;  with 
2*0  per  cent.,  a  precipitate  is  formed  in  2  minutes.  E.  0.  R. 

Chromosulphochromlc  Acids.  By  Albert  Recoura  (Bull.  Soc. 
Chim.,  1897,  [iii],  17,  934—938.  Compare  Abstr.,  1893,  ii,  470  and 
528  ;  1896,  ii,  27,  and  1897,  ii,  172). — The  author  has  already  shown 
that  the  green  sulphate  of  chromium  forms  compounds  with  one,  two 
and  three  molecular  proportions  of  sulphuric  acid  yielding  definite  salt- 
forming  acids.  An  analogous  series  of  compounds  are  obtained  by  its 
union  with  chromic  acid ;  they  have  the  compositions  Cr2 (80^)3, CrO^Hg, 
Cr2(S04)3,2Cr04H2,  and  Cr2(S04)3,3Cr04H2  respectively,  and  are  termed 
by  the  author  chromosulphochromlc  acids. 

When  molecular  proportions  of  green  chromium  sulphate  and 
potassium  chromate  are  simultaneously  dissolved  in  water,  the  solu- 
tion gives  no  precipitate  with  barium  chloride  or  silver  nitrate  ;  if 
two  molecular  proportions  of  potassium  chromate  or  chromic  acid  be 
employed,  the  same  result  is  obtained,  and  the  product  on  evaporation 
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and  subjection  to  a  temperature  of  150°  is  no  longer  soluble  in  water, 
and  the  latter  statement  is  also  true  of  the  product  obtained  by  using 
three  molecular  proportions  of  chromate.  The  use  of  more  than  three 
molecular  proportions  of  chromate  leads  to  the  formation  of  a  solution 
which  gives  a  precipitate  with  silver  nitrate,  hence  the  limit  of  com- 
bination has  been  passed. 

In  order  to  isolate  the  acids,  the  liquids  are  evaporated  to  dryness  on 
the  water-bath,  when  they  are  obtained  in  the  form  of  green,  amor- 
phous substances,  and  the  salts  may  be  dealt  with  in  a  similar  manner. 
In  the  dissolved  state,  the  substance  containing  one  molecular  propor- 
tion of  chromate  is  yellowish-green,  with  two  molecular  proportions, 
greenish-brown,  and  with  three  molecular  proportions,  brown ;  the 
last  form  does  not  appear  to  be  capable  of  existence  in  the  solid 
state,  as  it  becomes  covered  with  a  yellowish  efflorescence  due  to 
separation  of  chromate. 

The  compounds  are  very  unstable,  and  are  readily  resolved  into 
their  components;  thus  a  solution  recently  made  is  incapable  of 
yielding  precipitates  with  barium  or  silver  salts,  but  does  so  after 
the  lapse  of  42  hours ;  moreover,  the  above  statements  regarding 
the  action  of  barium  chloride  and  silver  nitrate  solutions  only  hold 
true  when  the  solutions  are  very  dilute  (1/200  mol.  of  chromate  per 
litre,  and  1/10  mol.  of  barium  chloride  or  silver  nitrate  per  litre),  and 
in  no  case  does  the  addition  of  a  solution  of  lead  nitrate  fail  to  produce 
precipitation. 

The  study  of  the  heat  of  neutralisation  of  the  new  acids  has  led  to 
the  conclusion  that  the  acids  have  the  following  constitutions 

(S0,)A2<^g J,  (SO,)  Cr,<Pf^^^^^  and  Cr,<g^6SV 

A.  L. 

Preparation  and  Properties  of  Thorium  Carbide.  By  Henri 
MoissAN  and  Alexandre  Etard  {Ann.  Chim.  Phys.,  1897,  [vii],  12, 
427 — 432). — Thoria,  when  heated  in  the  electric  furnace  with  a 
sufficient  quantity  of  sugar  carbon,  yields  a  crystalline  carbide  (com- 
pare Abstr.,  1896,  ii,  422) ;  when  less  carbon  is  employed,  a  fused  mass 
is  produced,  consisting  of  an  alloy  of  thorium  and  thorium  carbide, 
which  is  decomposed  by  water,  yielding  acetylene,  ethylene  and  its 
homologues,  methane,  and  hydrogen.  The  gases  evolved  from  the 
crystalline  carbide  consist  chiefly  of  acetylene  and  methane,  whilst 
hydrogen  predominates  in  the  mixture  obtained  from  the  above  alloy. 

G.  T.  M. 

Bismuth  Suboxide.  By  B,.  Schneider  {J.  pr.  Chem.y  1898,  [ii], 
58,  562 — 576). — A  severe  criticism  of  Yanino  and  Treubert's  papers 
(Abstr.,  1898,  ii,  435,  598)  ;  the  author  upholds  the  existence  of  a 
bismuth  suboxide,  BiO,  prepared  long  ago  by  himself  {Ann.  Phys.  Chem.f 
1853, 88,  45)  and  by  others.  Vanino  and  Treubert  did  not  obtain  this, 
but  metallic  bismuth,  or  a  mixture  Bi  +  BigOg  instead,  because  they 
did  not  use  1  mol.  only  of  alkaline  stannous  chloride,  and  keep  the 
bismuth  solution(lmol.)alwaysin  excess,  but  added  the  latter  gradually 
to  3  mols.  of  the  stannous  solution.     Under  these  circumstances,  the 
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bismuth  salt  would  be  completely  reduced  to  the  metal,  and  even  in 
the  presence  of  1  mol.  only  of  the  stannous  compound  the  first  third 
added  would  be  so  reduced,  in  which  reaction  all  the  stannous  com- 
pound would  be  oxidised  to  the  stannic  state,  so  that  the  remaining 
two-thirds  of  the  bismuth  salt  would  be  precipitated  by  the  alkali 
present  as  the  oxide,  or,  rather,  the  hydroxide.  C.  F.  B. 

Catalytic  Action  of  Platinum  and  Palladium  Sponge.  By 
Alexander  DE  Hemptinne  {Chem.Centr.,  1898,  ii,  884 — 885  ;  horn  Bull. 
Acad.roy.Belg.,[ui],3Q,l55 — 172). — If  the  catalytic  action  of  platinum 
is  due  to  its  power  of  condensing  gases,  then  at  lower  temperatures  it 
should  absorb  larger  quantities  of  gas  ;  the  author  finds,  however,  that 
platinum  sponge  absorbs  far  less  hydrogen  at  -  78°  than  at  15°, 
whilst  carbon  at  -  78°  absorbs  six  times  as  much  hydrogen  as  it  does 
at  15°.  Moreover,  at  the  temperature  of  liquid  air  (about  —190°), 
platinum  sponge  still  brings  about  the  combination  of  oxygen  and 
hydrogen,  whilst  at  this  temperature  even  sodium  has  no  action  on 
sulphuric  acid.  Platinum  also  absorbs  less  carbonic  oxide  at  -  78° 
than  at  15°  but  as  the  difference  is  less  in  this  case  than  in  the  case 
of  hydrogen,  the  absorption  of  the  gas  cannot  be  due  to  porosity,  since 
the  effect  of  low  temperatures  would  be  a  greater  diminution  in  the 
case  of  carbonic  oxide,  owing  to  its  larger  molecules,  than  in  the  case  of 
hydrogen.  Palladium  behaves  towards  hydrogen  and  carbonic  oxide 
in  a  similar  way  to  platinum  ;  the  author  found  that  when  palladium 
which  had  been  exposed  to  carbonic  oxide  was  cooled  to  -  78°,  then 
placed  in  hydrogen,  and  the  temperature  allowed  to  rise,  a  sudden 
absorption  of  gas  took  place  at  20°.  This  remarkable  behaviour  of 
palladium  is  rather  in  support  of  the  occlusion  hypothesis. 

E.  W.  W. 


Mineralogical   Chemistry. 


Cause  of  the  Absence  of  Colour  in  Certain  Limpid  Natural 
Waters.  By  Walth^^re  Spring  {Eec.  Trav.  Chim.,  1898,  17,  359—375. 
Compare  Abstr.,  1884,  259,  and  Bull.  Acad.  roy.  Belg.,  1886,  [iii],  12, 
814,  and  1897,  [iii],  34,  578). — Although  it  is  well  recognised  that 
pure  water  is  blue  when  viewed  through  a  thickness  greater  than 
1  metre,  the  only  natural  waters  which  appear  blue  are  those  of 
mountain  streams  which  have  their  origin  in  the  ice  and  snow  of 
great  altitudes.  Berzelius  has  stated  {Jabresherichty  1830,  9,  207)  that 
the  extraordinarily  clear  water  of  Lake  Wettern,  in  Sweden,  is 
perfectly  colourless  when  viewed  through  a  thickness  of  more  than 
32  feet,  and  has  hence  raised  objection  to  the  view  that  pure  water 
is  blue.  The  author  has  previously  shown  (loc.  cit.)  that  if  water 
contains  one  ten-millionth  part  of  its  weight  of  colloidal  ferric  hydroxide, 
it  no  longer  appears  blue,  but  green  in  colour  ;  with  quantities  greater 
than  this,  the  colour  is  yellow  or  brown.    By  macerating  fragments  of 
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a  red  rock,  such  as  a  Devonian  schist,  during  several  weeks  with  fre- 
quently renewed  hot  caustic  potash,  and  subsequently  washing  with 
water  by  repeated  decantation,  a  point  is  ultimately  reached  when  the 
red  coloring-matter  ceases  to  subside  from  the  washing  water,  even  after 
standing  several  months ;  the  particles  of  suspended  ferric  oxide  (haema- 
tite) are  no  longer  visible  under  a  magnifying  power  of  150  diameters, 
and  probably  correspond  with  the  dust  of  the  Devonian  epoch.  On  adding 
a  few  drops  of  this  turbid  solution  to  a  large  volume  of  pure  water,  the 
latter  is  rendered  perfectly  clear  and  colourless  when  viewed  through 
a  thickness  of  6  metres.  When  the  proportion  of  ferric  oxide,  how- 
ever, is  increased,  the  water  quenches  more  and  more  of  the  trans- 
mitted light,  until  it  finally  becomes  opaque,  although  appearing  red 
by  reflected  light. 

These  observations  explain  the  fact  that  terrestrial  waters  rarely 
appear  blue.  That  the  waters  of  Alpine  streams  are  generally  blue 
is  probably  due  to  their  being  entirely  free  from  suspended  anhydrous 
ferric  oxide  ;  the  cosmic  dust  with  which  they  are  often  contaminated 
consists  principally  of  meteoric  iron,  which  possesses  different  optical 
properties  from  haematite,  and  is  incapable  of  destroying  the  natural 
blue  colour  of  the  water.  W.  A.  D. 

Mud  Volcanoes  of  Achtala.  By  Petr  Gr.  Melikoff  {Zeit.  anorg. 
Ghem.,  1898,  19,  1 — 10). — The  author  has  examined  the  mud  thrown 
up  by  these  volcanoes  ;  it  has  a  temperature  of  22°,  and  when  allowed 
to  settle  yields  an  opalescent  liquid  which  can  be  rendered  clear  by 
filtration.  This  liquid  has  the  sp.  gr.  =  1'015  at  17*5°  and  contains 
SiOg,  0-0018  ;  SO3,  0-00203  ;  COg,  0-0889  ;  CI,  0-0676  ;  Br,  0-00583 ; 
I,  0-001356  ;  CaO,  00035  ;  MgO,  001 18  ;  Na,  0-76026  -,  K,  0-01518 ; 
Li,  0-00014  per  cent.,  with  a  small  quantity  of  organic  acids. 

The  author  discusses  the  formation  of  the  sodium  carbonate,  and 
shows  that  it  can  be  formed  by  the  action  of  calcium  carbonate  in 
the  presence  of  carbonic  acid  on  sodium  sulphate  or  chloride,  especi- 
ally in  the  presence  of  colloidal  substances  like  ire  a  or  aluminium 
hydroxides. 

The  mud  from  the  volcanoes  contains  83  68  per  cent,  of  clay 
(diameter  of  particles  0005  mm.)  containing  amorphous  silica  and 
crystals  of  calcite,  orthoclase,  and  quartz ;  the  coarser  portion  consists 
of  quartz,  orthoclase,  sanidine,  hornblende,  bronzite,  and  magnetite. 
The  clay  also  contains  0*008  per  cent,  of  ammonia  and  amine  bases. 

E.  C.  R. 

The  Black  Phosphates  of  the  Pyrenees.  By  David  Levat 
{Compt.  rend.,  1898,  127,  834— 836).— The  author  finds  that  between 
the  upper  Devonian  marble  or  "  griotte  "  of  the  Pyrenees  and  the  sub- 
jacent schists,  there  extends  a  continuous  stratum  of  black  material 
which  varies  in  thickness  from  8  to  10  metres,  and  closely  resembles 
anthracite  in  appearance  ;  it  appears  to  extend  from  Oloron,  Basses- 
Pyrenees,  throughout  the  whole  length  of  the  mountain  chain  into 
Herault,  and  consists  largely  of  tricalcium  phosphate.  This  forma- 
tion, which  has  been  mentioned  by  other  observers  under  the  names 
black  schists,  carbonaceous  schists,  impure  anthracite,  and  graphitic 
stratum  {couche  graphiteuse),  is  characterised  by  there  being  imbedded 
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in  it  black,  imbricated  nodules,  which  form  a  quarter  to  a  third  of  its 
total  mass,  and  contain  from  65 — 75  per  cent,  of  tricalcium  phosphate. 
The  matrix,  after  removing  the  nodules,  contains  from  14 — 16  per 
cent,  of  phosphoric  acid ;  the  dull  schistose  material  resembling  slate, 
which  is  present  in  the  stratum,  contains  7'1  per  cent,  of  the  same 
acid,  whilst  the  lustrous  schists  which  envelop  the  nodules  contain 
11-7  per  cent.  The  black  phosphates  are  usually  impregnated  with 
organic  matter,  in  some  cases  to  the  extent  of  28  per  cent. ;  the 
nitrogen  present  varies  from  0*3 — 0*5  per  cent.  W.  A.  D. 

Meteorite  from  Migheja.  By  Petr  G.  Melikofp  and  W. 
Krschischanowsky  (Zeit.  anorg.  Chem.,  1898,  19,  11 — 17). — Tbis 
meteorite  fell  on  June  9th,  1889.  It  is  a  somewhat  porous  mass  per- 
meated with  amorphous  carbon,  gives  a  black  streak  on  paper,  and 
when  rubbed  a  characteristic  odour  which  resembles  that  of  a  bituminous 
substance.     Analysis  gave, 

SiOj.         CaO.       MgO.        FeO.         MnO.       NajO.       KaO.       AI2O3.       FeS. 
27-49       2-11      19-85     26-95       0-65       1-37       0-17       1-62       0-46 

NiFeg.      Chromite.         P.  S.  SOg        S2O2.        C.  HjO 

3-95         1-62         0-15      3-10      0-85      0-12      2-63      1-40 

It  contains  free  sulphur  and  metallic  sulphates,  sulphites,  and 
thiosulphites.  The  free  metals  are  not  completely  soluble  in  mer- 
curic chloride.  The  soluble  silicate  consists  for  the  most  part  of 
olivine  of  the  composition  3(MgO)2Si02,2(FeO)2Si02.  The  insoluble 
silicate  is  a  disilicate  of  the  pyroxene  group.  E.  C.  R. 
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Absorption  of  Proteids.  By  Lafayette  B.  Mendel  (Amer.  J, 
Physiol.,  1899,  2,  137 — 141). — By  feeding  dogs  on  moderate  quantities 
of  a  soluble  proteid  (Witte's  peptone),  the  old  view,  namely,  that 
proteid  is  chiefly  absorbed  by  the  capillaries  of  the  villi  is  confirmed. 
Asher  and  Barbara's  work,  which  advanced  the  view  that  lymph  is 
due  to  increased  glandular  activity  and  acts  as  an  important  channel 
for  proteid  absorption,  is  criticised.  W.  T>.  H. 

The  Basic  and  Acid  Capacity  of  the  Blood  and  of  Proteids. 
By  Karl  Spied  and  Wilhelm  Pemsel  (Zeit  physiol.  Chem.,  1898, 
26,  233 — 271). — The  observations,  made  principally  on  the  blood  and 
serum  of  the  horse,  show  that  these  fluids  have  different  acid  and  basic 
capacities.  By  different  methods,  three  values  for  the  alkalinity  of  the 
blood  were  obtained  ;  one  corresponds  with  numbers  given  by  Lowy 
and  represents  the  alkalinity  of  the  carbonates  and  phosphates  of  the 
serum  (diffusible  alkali).  The  second  value  is  higher,  and  represents 
the  additional  alkalinity  due  to  proteids  which  unite  with  alkali 
(Jaquet's  sub-acid  substances) ;  this  disappears  when  the  proteids  are 
*  salted  out '  with  ammonium  sulphate.     The  third  value  takes  into 
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account  the  acid  capacity  of  the  blood,  which  is  principally  a  property 
of  the  corpuscles.  The  proteids  themselves  are  hardly  considered  to 
function  either  as  acids  or  bases,  for  although  they  are  electrically 
charged,  they  are  not  ionised.  W.  D.  H. 

Influence  of  Copper  and  Zinc  Salts  on  Hsemoglobin  Forma- 
tion. By  W.  Wolf  (Zeit.  physiol.  Chem.,  1899,  26,  442—461).— 
Some  authors  have  stated  that  copper  and  zinc  salts  are  favourable  to 
haemoglobin  formation,  but  the  present  experiments  on  rats  do  not 
confirm  this,  the  amount  of  haemoglobin  and  of  red  corpuscles  being 
practically  the  same  as  in  control  animals.  W.  D.  H. 

Oxyhsemoglobin  of  the  Horse.  By  D.  Lawroff  {Zeit.  physiol. 
Chem.,  1898,  26,  343— 349).— Horse's  oxy haemoglobin  yields  94*09 
of  proteid,  4'47  of  haematin,  and  1*44  per  cent,  of  other  substances; 
these  numbers  are  rather  different  from  those  of  Schulz  (Zeit.  physiol. 
Chem.,  24,  449),  who  gives  proteid,  86*5  ;  haematin,  4-2,  and  other  con- 
stituents, 9*2  per  cent.  The  proteid  material,  globin,  is  regarded  as  one 
sui  generis ;  the  other  materials  have  not  yet  been  fully  investigated, 
but  they  yield  fatty  acids  and  ammonia.  W.  D.  H. 

Iron  in  Blood-plasma  and  Leucocytes.  By  Emil  Hausermann 
{Zeit  physiol.  C/iem.,  1899,  26,436 — 437). — Blood  was  prevented  from 
coagulating  by  sodium  fluoride,  and  the  corpuscles  separated  from  the 
plasma  by  the  centrifuge.  The  plasma  contains  from  1  to  7  milli- 
grams of  iron  per  100  grams,  probably  derived  from  the  disintegra- 
tion of  leucocytes;  fibrin  contains  from  9  to  10  milligrams  of  iron 
per  100  grams.  W.  D.  H. 

Paraglobulin  of  Blood-serum.  By  Prosper  van  de  Kerckhof 
{Chem.  Centr.,  1898,  ii,  494 ;  from  Bull.  Acad.  roy.  Belg.,  [iii],  36, 
562 — 567). — The  author  has  prepared  paraglobulin  from  the  blood- 
serum  of  oxen,  sheep,  swine,  and  dogs,  partly  by  salting  out  with 
magnesium  sulphate,  and  partly  by  half-saturating  with  ammonium 
sulphate.  After  fractionally  coagulating,  the  paraglobulin  obtained 
from  mammals  appears  to  consist  of  three  or  four  different  kinds, 
distinguished  by  different  temperatures  of  coagulation  and  different 
rotatory  powers  ;  one  kind  is  not  precipitated  by  sodium  chloride. 

E.  W.  W. 

The  Suprarenal  Capsules.  By  George  P.  Dreyer  {Amer.  J. 
Physiol,  1899,  2,  203— 219).— The  active  principle  of  suprarenal 
extract  is  present  in  the  blood  of  the  suprarenal  vein,  and,  therefore, 
constitutes  a  true  internal  secretion.  This  conclusion  is  based  upon 
the  result  (rise  of  arterial  blood  pressure)  which  follows  the  injection 
of  this  blood  derived  from  one  dog  into  the  circulation  of  another  ; 
there  is  no  chemical  analysis  recorded  to  support  the  contention. 
The  amount  of  this  substance  (again  judged  by  the  physiological  effect 
of  injection)  is  increased  by  electrical  stimulation  of  the  splanchnic 
nerve  below  the  diaphragm,  and  this  nerve  is,  therefore,  regarded  as 
containing  the  secretory  fibres  for  the  gland.  The  increased  secretion 
is  independent  of  the  vascular  changes  simultaneously  provoked. 

W.  D.  H. 
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Chemistry  of  the  Thyroid.  By  Ernst  Roos  {Zeit.  physiol.  Chem., 
1899,  26,  429 — 435). — Polemical.  Critical  remarks  on  the  paper 
recently  published  by  Blum  (this  vol.,  ii,  160).  W.  D.  H. 

The  Microchemical  Detection  [Localisation]  of  Phosphorus 
in  Animal  and  Vegetable  Tissues.  By  A.  B.  Macallum  {Proc. 
Roy.  Soc.y  1898,  63,  467— 479).— The  localisation  of  phosphorus  in 
the  tissue  elements  by  microchemical  means  is  a  question  of  con- 
siderable importance,  but  the  method  introduced  by  Lilienfeld  and 
Monti  for  the  purpose  (Abstr.,  1893,  ii,  135)  is  fallacious.  The 
following  new  method  is  recommended.  Sections  of  fresh  tissues, 
after  treatment  with  alcohol,  are  placed  in  nitromolybdate  for  times 
varying  from  10  minutes  to  48  hours,  at  35°.  The  inorganic  phos- 
phates are  first  affected,  then  lecithin,  then  the  phosphorus  combined  in 
nuclein  and  similar  substances;  the  lecithin  may,  however,  be  previously 
removed  with  boiling  alcohol.  The  sections  are  then  placed  in  a 
reducing  solution,  the  best  for  the  purpose  being  a  1  to  4  per  cent, 
solution  of  phenylhydrazine  hydrochloride  ;  this  brings  out  a  green 
colour  where  the  phosphomolybdate  compound  occurs,  but  only  a 
faint  yellow  reaction  when  ammonium  molybdate  alone  is  present. 
The  preparations  are  then  dehydrated,  cleared,  and  mounted  in  the 
usual  way.  The  results  obtained  with  various  animal  and  vegetable 
tissues  are  described.  W.  D.  H. 

Relation  between  the  Growth  of  the  Progeny  and  Com- 
position of  the  Milk,  and  between  the  Ash  of  the  Progeny 
and  that  of  the  Milk.  By  Emil  Abderhalden  [Zeit.  phyaiol.  Chem.j 
1899,  26,  487—497;  498— 500).— The  experiments  were  made  on 
rabbits,  cats,  and  dogs ;  numerous  analytical  details  are  given,  and 
the  results  on  the  whole  confirm  Bunge's  well-known  views  on  the 
subject.  W.  D.  H. 

Freezing  Point  of  Milk.  By  Justin  Winter  {Bull.  £ioc.  Chim., 
[iii],  17,  999—1003.  Compare  Abstr.,  1896,  ii,  199  ;  1897,  ii,  112  and 
378). — A  controversial  paper  in  which  the  author  reaffirms  the  state- 
ment that  milk  has  a  constant  freezing  point.  T.  M.  L. 

A  New  Proteid  Constituent  of  Milk.  By  Augustin  Wroblewski 
(Zeit.  physiol.  Chem.,  1898,  26,  308 — 313). — A  new  proteid  material  is 
obtainable  from  milk  by  *  salting  out '  with  sodium  chloride,  after  the 
caseinogen  has  been  precipitated  with  acetic  acid.  Its  percentage 
composition  is  C,  45-01;  H,  731  ;  N,  15-07;  P,  0-8 ;  S,  4-7,  and 
0,  27*11.  After  boiling  with  sulphuric  acid,  it  reduces  Fehling's 
solution;  by  peptic  digestion,  it  yields  no  pseudonuclein ;  as  it  is 
neither  coagulated  by  heat,  nor  precipitated  by  dialysis,  it  is  neither 
albumin  nor  globulin.  On  account  of  the  opalescent  character  of  its 
solutions,  the  name  opalisin  is  given  to  it.  It  is  abundant  in  human 
milk,  less  abundant  in  mare's  milk,  and  scanty  in  cow's  milk.  It  is 
the  presence  of  this  proteid  which  makes  the  precipitation  of  the 
casein  of  human  milk  so  difficult.  W.  D.  H. 

The  Sugar  of  Diabetic  Urine.  By  Le  Goff  (Compt.  rend.,  1898, 
127,  817— 819).— See  this  vol.,  i,  242. 
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Alloxuric  Bases  Present  in  Urine.  By  Martin  KRtJGER  andGEORG 
Salomon  {Zeit.  physiol.  C/iem.,  1898,  26,  350—380.  Compare  Abstr., 
1895,  ii,  94  ;  1896,  ii,  200  ;  and  1898,  i,  699).— The  authors  now  employ 
a  different  method  for  separating  the  alloxuric  bases  in  human  urine, 
which  consists  in  precipitating  the  alloxuric  compounds  with  ammoniacal 
silver  solution,  or  with  copper  sulphate  and  sodium  hydrogen  sulphite, 
decomposing  their  silver  or  cuprous  derivatives  with  hydrochloric  acid 
or  with  hydrogen  sulphide  in  presence  of  this  acid,  evaporating  to 
dryness  the  filtrate  from  the  inorganic  precipitate,  and  digesting  the 
residue  with  warm  water  ;  the  insoluble  portion  now  consists  of  the 
xanthine  fraction,  whilst  the  solution  contains  the  hypoxanthine 
fraction,  together  with  paraxanthine.  The  insoluble  portion  is  dis- 
solved in  dilute  soda,  and  the  heteroxanthine  separated  by  means  of  its 
sodium  derivative  ;  the  solution  acidified  with  moderately  strong  nitric 
acid  yields  xanthine  nitrate  ;  from  the  final  filtrate,  l-methylxanthine 
is  precipitated  on  the  addition  of  ammonia. 

On  methylation,  1-methylxanthine  yields  successively  theophylline 
and  caffeine.  Bromo-1-methylxanthine,  produced  by  heating  the  base 
with  excess  ©f  bromine  at  110°  for  6  hours,  is  obtained  in  aggregates  of 
pyramids ;  it  is  not  decomposed  on  heating  to  295°. 

Epiguanine  is  precipitated  from  the  solution  of  the  hypoxanthine 
fraction  on  adding  ammonia ;  the  filtrate,  freed  from  excess  of  this 
reagent  and  treated  with  a  solution  of  picric  acid,  yields  adenine 
picrate.  The  bases  still  remaining  in  solution  are  precipitated  in  the 
form  of  their  silver  or  cuprous  derivatives,  and  the  latter  compounds 
are  decomposed  by  hydrogen  sulphide ;  the  filtrate  from  the  metallic 
sulphide,  when  evaporated  to  a  small  bulk  and  acidified  with  nitric  acid, 
yields  hypoxanthine  nitrate.  The  mother  liquor  contains,  besides 
paraxanthine,  a  certain  quantity  of  heteroxanthine,  1-methylxanthine, 
and  hypoxanthine,  and  the  whole  process  is  repeated  on  this  fraction  ; 
from  the  final  filtrates,  paraxanthine  is  obtained,  either  as  the  free  base 
or  as  the  sodium  derivative.  Guanine  and  carnine  are  not  found  in 
either  of  the  above  fractions. 

The  authors  now  find  that  the  following  quantities  of  alloxuric  bases 
are  contained  in  10,000  litres  of  human  urine;  lO'll  grams  of 
xanthine,  22  345  grams  of  heteroxanthine,  31*285  grams  of  1-methyl- 
xanthine, 15-31  grams  of  paraxanthine,  8-50  grams  of  hypoxanthine,  3-54 
grams  of  adenine,  and  3*40  grams  of  epiguanine.  The  bases  adenine, 
hypoxanthine,  and  xanthine,  due  to  the  breaking  down  of  nuclein, 
occur  in  smaller  quantities  than  the  homologues  of  xanthine,  which 
are  probably  derived  from  the  theobromine,  caffeine,  and  theophylline 
introduced  into  the  system  by  the  use  of  tea  and  coffee,  paraxanthine 
(1  : 7-dimethylxanthine)  being  obtained  from  caffeine  (1:3: 7-tri- 
methylxanthine),  heteroxanthine  (7-methylxanthine)  from  theobrom- 
ine (3  :  7-dimethylxanthine),  and  1-methylxanthine  from  theophylline 
(1  :  3-dimethylxanthine)  by  the  elimination  of  the  labile  methyl  group 
in  position  3.     (Compare  Abstr.,  1895,  i,  434.)  G.  T.  M. 

Physiological  Action  of  Certain  Derivatives  of  Proteids. 
By  Russell  H.  Chittenden,  Lafayette  B.  Mendbl,  and  Yandell 
Henderson  (Avier.  J. ^Physiol,  1899,  2,  142— 181).— The  substances 
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investigated  are  various  forms  of  albumose  and  peptone  prepared 
from  proteid  and  gelatin ;  the  anti-albumose  used  was  made  by- 
digesting  anti-albumid.  The  injection  of  such  substances  into  the 
blood  stream  causes  a  slight  initial  rise  of  arterial  blood  pressure,  due  to 
the  momentary  increase  of  the  vascular  contents  ;  this  is  followed  by 
a  fall.  The  gelatin  products  cause  a  very  small  effect ;  so  also  do 
anti-albumid,  and  especially  anti-peptone.  The  albumoses  act  vigor- 
ously, especially  heteroalbumose. 

The  effect  of  hindering  blood-coagulation  does  not  run  parallel  to  the 
preceding  ;  the  two  phenomena  are,  therefore,  independent ;  the  order 
of  activity  in  retarding  coagulation  is  albumose,  anti-albumid,  peptone. 
Protogelatose  hastens  coagulation ;  large  doses  of  deuterogelatose 
retard  it ;  gelatin-peptone  accelerates  it  slightly. 

Experiments  on  immunity  partly  confirm  Grosjean's  observations, 
and  extend  them  by  showing  that  the  immunity  acquired  to  subsequent 
injections  is  by  no  means  characteristic  of  the  specific  products  in- 
jected, but  due  to  a  specific  reaction  produced  in  each  case  within  the 
organism  itself. 

Anti-albumid,  hemipeptone  heteroalbumose,  and  deuterogelatose  act 
as  true  lymphagogues.  The  anti-clotting  substance  is  probably 
formed  in  the  liver,  and  reaches  the  blood  mainly  through  the  lymph. 

Most  of  the  substances  injected  lessen  the  flow  of  urine ;  this  is 
specially  the  case  with  heteroalbumose,  even  though  the  fall  of  blood- 
pressure  it  causes  may  not  be  marked.  Anti-albumid  appears  to  act 
specifically  also  on  the  kidneys,  although  in  a  less  degree.  Large  doses 
of  hemipeptones  and  the  gelatoses  may  act  as  diuretics ;  when  this 
occurs,  the  primary  proteoses  undergo  hydrolysis,  and  pass  into  the 
urine  as  deuteroproteose. 

The  paper  concludes  with  theoretical  remarks  on  proteolytic  pro- 
ducts in  view  of  recent  work  which  appears  to  upset  the  old  idea  of 
Kiihne  on  the  subdivision  of  these  products  into  hemi-  and  anti-groups. 

W.  D.  H. 

Pat  in  the  Liver  of  Infants  Suffering  from  Gastro-Enteritis. 
By  Martin  Thiemich  {Zeit.  physiol.  Chem.,  1898,  26,  189—217).— 
From  observations  on  cases  of  gastro-enteritis  in  infants,  some  of  which 
showed  fatty  livers,  the  conclusion  is  drawn  that  the  hepatic  condition 
is  due  rather  to  fatty  infiltration  than  to  fatty  degeneration.  The 
composition  of  the  liver  fat  is  markedly  different  from  that  of  the  fat 
in  the  food  (milk) ;  moreover,  absorption  of  fat  from  the  alimentary 
canal  is  at  a  minimum.  The  fat  is  considered  to  be  derived  from  the 
subcutaneous  tissues,  but  there  is  not  a  complete  agreement  in  the 
composition  of  the  fat  from  the  two  sources,  the  fat  from  the  liver 
being  richer  in  oleic  acid,  and  poorer  in  the  solid  fatty  acids. 

W.  D.  H. 

Antagonism  Between  Toxins  and  Antitoxins.  By  Charles 
James  Martin  and  Thomas  Cherry  {Proc.  Roy.  Soc,  1898,  63, 
420 — 432). — Behring  maintains  that  the  antagonism  between  toxins 
and  antitoxins  is  a  chemical  one,  whilst  Buchner  and  others  consider 
that  the  interaction  takes  place  only  through  the  intervention  of  the 
cells  of  the  organism.     The  present  paper  describes  experiments  which 
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strongly  support  the  former  view.  The  toxins  and  antitoxins  used 
were  those  of  snake  venom  and  of  diphtheria.  The  principal  experi- 
ments which  support  the  second  view  are  those  of  Calmette,  who 
found  that  cobra  poison  is  not  destroyed  by  heating  its  solutions  to  68° 
for  10  minutes,  but  that  antitoxin  is  completely  destroyed  ;  a  mix- 
ture of  the  venom  and  antivenin  produces  no  symptoms  when  injected 
into  animals,  but  if  the  two  substances  had  remained  in  contact 
for  10  minutes,  and  were  then  heated  to  68°  for  10  minutes  before 
injection,  death  ensued.  He  therefore  concludes  that  the  two  sub- 
stances do  not  interact  in  vitro. 

The  present  experiments  show  that  the  fact  recorded  by  Calmette 
is  quite  true,  but  if  the  two  substances  remain  in  contact  for  more 
than  10  minutes  in  the  test-tube,  the  interaction  does  take  place,  and 
subsequent  injection  after  heating  is  innocuous.  Calmette  did  not 
sufficiently  heed  the  value  of  the  factor  time ;  in  the  case  of  heavy 
molecules  like  those  of  toxin  and  antitoxin,  the  velocity  coefficient  is 
a  high  one. 

From  experiments  on  filtration  through  gelatin  films,  the  conclusion 
is  drawn  that  the  antitoxin  molecule  is  the  heavier  of  the  two;  it 
will  not  pass  through  a  gelatin  filter,  whereas  the  toxin  will.  This 
confirms  previous  experiments  made  by  Brodie ;  the  toxin  is  an  albu- 
mose,  the  antitoxin  a  globulin,  or  at  least  their  molecules  stand  on 
about  the  same  level.  In  a  mixture  of  the  two  substances,  the  toxin 
can  be  separated  by  the  use  of  such  a  filter,  but  if  the  two  substances 
are  allowed  to  remain  in  contact  for  a  sufficient  time  before  filtration, 
the  filtrate  is  free  from  toxin.  The  proof  that  the  two  substances  do 
neutralise  each  other  in  vitro  is  thus  most  complete.  W.  D.  H. 

Analogies  between  the  Physiological  Effects  of  High 
Temperature,  Lack  of  Oxygen,  and  Certain  Poisons.  By 
William  D.  Zoethout  {Amer.  J.  Physiol,  1899,  2,  220— 242).— Alkalis 
in  very  small  percentage  (^^^ — 2^(rVT7  P®^  cent.)  increase  the 
resistance  of  FaramoeGia  to  heat  (36 — 40°),  to  the  lack  of  oxygen,  and 
to  the  destructive  action  of  potassium  cyanide  and  atropine.  Acids 
on  the  other  hand,  never  increase,  but  when  at  all  active  always  de- 
crease the  power  of  resistance  to  the  agents  named.  The  explanation 
advanced  is  that  the  lack  of  oxygen  (produced  by  hydrogen  atmosphere, 
or  by  poisons  preventing  oxidation)  and  high  temperature  cause  the 
formation  of  certain  substances  which  render  the  transformation  of 
chemical  into  molecular  energy  impossible,  thereby  producing  death. 
These  substances  are  in  some  way  antagonised  by  alkalis  but  not  by 
acids.  W.  D.  H. 

Acetonuria  in  Phloridzin  Poisoning.  By  H.  Chr.  Geelmuyden 
{Zeit.  physiol  Ghem.,  1898,  26,  381— 389).— In  starving  dogs, 
phloridzin  causes  both  glycosuria  and  acetonuria,  but  the  acetonuria 
is  insignificant  if  the  animal  has  been  fed  on  food  containing  proteids 
or  carbohydrates,  a  carbohydrate  diet  especially  hindering  acetonuria, 
but  with  very  large  doses  of  phloridzin,  acetonuria  appears,  in  spite  of 
the  diet.  Two  experiments  on  fat-feeding  showed  in  one  case  a 
disappearance  of  the  acetonuria,  in  the  other  an  increase.     Butyric 
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acid,  in  doses  of  2  grams,  given  by  the  stomach,  increases  the  acetonuria, 
but  when  it  is  subcutaneously  injected,  the  effect  is  very  slight. 
Butyric  acid  has  not  this  effect  if  phloridzin  is  not  given  as  well. 

W.  D.  H. 
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Alcoholic  Fermentation  without  Yeast  Cells.  VIII.  By 
Eduard  BucHNERand  Kudolf  Rapp  {Ber.,  1899,32,  127—137.  Com- 
pare Abstr.,  1897,  ii,  154  and  380,  and  1898,  ii,  127,  246,  346,  396, 
and  480). — In  order  to  ascertain  whether  the  fermenting  action  of 
yeast-extract  is  due  to  a  soluble  enzyme  or  to  particles  of  living 
protoplasm,  the  authors  have  made  use  of  a  centrifugal  machine,  and 
find  that,  after  2  to  5  hours,  no  difference  can  be  detected  in  the 
fermenting  power  of  the  upper  and  lower  layers  of  the  extract.  They 
also  show  that  the  fermentation  is  not  hindered  by  the  addition  of 
large  quantities  of  glycerol  to  the  extract.  Although  this  would 
suffice  to  kill  any  living  organisms  that  might  be  present,  the 
fermenting  power  of  yeast  cells  under  similar  conditions  was  found 
to  agree  closely  with  that  of  the  extract  when  the  quantity  taken 
was  such  as  would  contain  an  equal  weight  of  nitrogen.  Desiccated 
yeast-extract  was  found  to  be  unaltered  after  2  months,  but  had  a 
lower  fermenting  power  when  kept  for  7  or  8  months ;  it  was  not 
changed  by  heating  at  85°  for  8  hours,  but  its  action  on  cane  sugar 
was  almost  entirely  destroyed  by  heating  at  97°  during  6  hours. 

The  latter  part  of  the  paper ^  is  in  answer  to  Abeles  (Abstr., 
1898,  ii,  621),  who  regards  the  fermentation  as  due  to  living 
protoplasm  in  the  extract.  T.  M.  L. 

Formation  of  Glycogen  in  Yeast.  By  E.  Kayser  and 
E.  BouLLANGER  {Chem.  Centr.y  1898,  ii,  440 — 441 ;  from  Ann.  Brass,  et 
Dist.,  1898). — The  authors  have  cultivated  wine-yeast  in  solutions  of 
cane-  or  grape-sugar  and  then  determined  the  amount  of  glycogen 
formed,  by  counting  the  number  of  cells  which  are  coloured  reddish- 
brown  or  yellow  by  iodine  solution.  Both  kinds  of  sugar  appear  to 
yield  glycogen  with  equal  facility.  In  weak  sugar  solutions,  the 
glycogen  disappears  quickly,  whilst  solutions  containing  10 — 15  per 
cent,  of  sugar  do  not  suffer  loss  even  on  long  exposure  to  the  air. 
When  cultivations  are  made  in  open  dishes,  less  glycogen  is  formed, 
and  it  disappears  more  quickly,  especially  in  weak  solutions,  than 
when  the  surface  exposed  to  the  air  is  limited  by  employing  narrow 
tubes.  With  a  20  per  cent,  solution,  the  glycogen  is  formed  very 
slowly,  as  at  first  the  cells  only  multiply  very  gradually,  but  after  a 
time  80  per  cent,  of  the  cells  give  a  reddish-brown  coloration  with 
iodine. 

The  authors  have  also  determined  the  influence  of  tartaric,  malic, 
and  citric  acids  on  the  production  of  glycogen ;  the  smaller  the 
quantity  of  acid  present,  the  greater  the  quantity  of  glycogen  formed 
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and  the  more  slowly  it  disappears.  Tartaric  acid  is  the  most  effective 
in  preventing  the  formation  of  glycogen,  but  the  nature  of  the  yeast 
and  the  temperature  of  the  fermentation  have  a  great  influence. 
Acetic  acid  does  not  exert  any  preventive  action,  and  acts  like  alcohol 
in  preserving  the  glycogen,  the  yeast  possibly  deriving  its  nutriment 
from  the  acid  on  converting  it  into  glycogen.  When  peptone  is  used 
in  the  cultivations,  less  volatile  acids  are  formed,  and  the  glycogen 
appears  and  disappears  more  quickly.  The  formation  of  glycogen 
also  depends  on  the  amount  of  sugar  present,  the  temperature,  the 
quantity  of  nitrogen  in  the  nutritive  material,  and  on  the  conditions 
of  access  to  the  air.  E.  W.  W. 

Chemistry  of  Tubercle  Bacilli.  By  W.  G.  Euppel  {Zeit.  physiol. 
Chem.,  1898,  26,  218— 232).— About  18  to  20  per  cent,  of  the  tubercle 
bacilli  (obtained  in  mass,  and  extracted  by  methods  given  in  full 
detail)  consists  of  proteose-like  substances,  in  the  main  analogous  to 
the  atmid-albumoses  of  Neumeister.  There  is  also  an  insoluble 
substance,  which  is  often  abundant,  and  appears  to  be  characteristic, 
and  probably  is  the  active  substance  in  tuberculin.  It  contains  9*42 
per  cent,  of  phosphorus  ;  its  exact  nature  is  at  present  uncertain.  The 
name  '  tuberculic  acid '  is  suggested.  W.  D.  H. 

Assimilation  of  Oxidised  and  Amidic  Nitrogen  by  the 
Higher  Plants.  ByMAz6  {Compt.rend.,  1898,  127,  1031—1033).— 
A  series  of  comparative  experiments,  made  on  the  relative  influence  of 
nitrates  and  ammonium  salts,  on  the  germination  of  the  seeds  of  maize, 
bean,  and  vetch  plants  in  sterilised  nutritive  solutions,  and  in  aqueous 
solutioDS  containing  only  the  nitrogenous  salts,  indicate  that  ammonium 
sulphate  and  sodium  nitrate  are  equally  favourable  to  the  growth  of 
the  plant,  and  that  ammonia  is  absorbed  as  such,  for  no  trace  of 
nitrates  or  nitrites  could  be  detected  in  the  solutions  containing  the 
ammonium  salt  at  the  conclusion  of  the  experiment.  G.  T.  M. 

Nitrogen  Nutrition  of  Plants.  By  L.  Richter  {Landw.  Versuchs- 
Stat.j  1898,  61,  220 — 241). — Peas,  buckwheat,  oats,  and  mustard 
were  grown  in  pots  containiog  a  mixture  of  sand  (3600)  and  soil 
(1200  grams)  containing  4'684  grams  of  nitrogen  per  pot.  There  were 
15  pots  to  each  plant,  and  the  conditions  were  as  follows.  A,  (pots 
1 — 4)  not  sterilised  and  inoculated ;  B.a,  (5 — 8)  sterilised  and  inoculated; 
B.b,  sterilised,  inoculated,  and  again  sterilised  after  each  crop  ;  B.c, 
same  as  JB.b,  but  not  inoculated.  From  pots  4,  8,  and  15,  one  crop 
was  obtained;  from  pots  7,  11,  and  14,  two  crops,  and  from  the  rest, 
three  crops  in  the  same  season.  Pots  1,  5,  and  9  received  0*5  gram 
of  nitrogen  as  nitrate  after  the  first  and  second  crops. 

The  peas  alone  were  able  to  utilise  the  free  nitrogen  of  the  air  and 
give  good  second  and  third  crops,  whilst  the  produce  of  the  other 
plants  diminished  as  the  supply  of  nitrogen  in  the  soil  became  less. 
In  each  case,  the  soil  which  was  not  sterilised,  and  which  received  no 
nitrate,  showed  a  gain  of  nitrogen ;  where  nitrate  was  added,  there 
was  a  loss  of  nitrogen  in  the  soil.  Nitrogen  fixation  in  the  soil  seems, 
therefore,  only  to  take  place  when  the  amount  of  assimilable  nitrogen 
begins  to  fail.     Most  of  the  sterilised  pots  showed  a  loss  of  nitrogen, 
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due,  probably,  to  the  manurial  effect  of  the  available  nitrogen  liberated 
in  the  process  of  sterilising  by  heat. 

In  1895,  similar  experiments  were  made  with  oats.  In  addition  to 
the  nitrate  pots,  there  were  also  pots  manured  with  the  same  amount 
of  nitrogen  in  the  form  of  asparagine.  The  results  confirmed  those 
previously  obtained  :  gain  of  nitrogen  in  unsterilised  soil  in  which 
the  available  nitrogen  has  been  used  up  ;  loss  of  nitrogen  in  presence 
of  readily  assimilable  nitrogen  compounds.  The  loss  in  fallow  pots 
manured  with  asparagine  was,  however,  very  slight  as  compared  with 
the  nitrate  pots.  There  is  no  conclusive  evidence  to  show  whether  the 
loss  of  nitrogen  is  due  to  micro-organisms.  The  losses  of  nitrogen  in 
the  sterilised  pots  diminished  towards  the  end  of  the  experiment,  and 
in  some  cases  there  was  finally  a  gain ;  this  is  explained  on  the 
assumption  that  the  available  nitrogen  became  exhausted  and  the  soil 
was  thus  reduced  to  the  condition  in  which  fixation  of  nitrogen  takes 
place.  N.  H.  J.  M. 

Selective  Absorption  of  Certain  Elements  by  Plants.  By  E. 
Demoussy  (Compt.  rend.,  1898,  127,  970—972.  Compare  iiic^.,  771).— 
In  the  experiments  now  described,  the  plants  were  grown  in  different 
solutions,  each  containing  two  salts.  Potassium  nitrate  and  chloride. — 
Buckwheat  was  grown  in  a  solution  containing  IJ  mols.  of  each  salt  in 
milligrams  per  100  c.c.  After  5  days,  the  analysis  of  the  solution 
showed  that  65  milligrams  of  nitric  acid  and  only  2-7  milligrams  of 
chlorine  had  been  absorbed,  that  is  to  say,  31  per  cent,  of  the 
nitrogen  and  5  per  cent,  of  the  chlorine  had  been  assimilated.  Colza 
gave  similar  results.  Potassium  and  calcium. — In  a  solution  con- 
taining K,  84,  and  Ca,  42  milligrams,  wheat  absorbed  in  4  days, 
K,  57*4,  and  Ca,  13  milligrams,  or  68*3  and  307  per  cent,  respectively. 
Similar  results  were  obtained  with  rye,  peas,  colza,  and  lentils.  Sodium 
and  calcium. — Colza  absorbed  rather  less  calcium  than  sodium,  maize 
rather  more.  Potassium  and  sodium. — Colza  absorbed  40  miligrams  of 
potassium,  but  no  sodium  ;  rye  absorbed  a  very  small  amount  of  sodium, 
and  22  times  as  much  potassium.  In  presence  of  potassium,  the  absorp- 
tion of  sodium  is  greatly  diminished,  or  even  completely  prevented. 

In  the  case  of  solutions  containing  one  substance,  the  substance  is 
absorbed  by  the  plant  if  not  injurious,  but  certain  injurious  substances 
are  absorbed  only  in  small  amounts.  With  complex  solutions,  the 
plant  exercises  a  selective  power. 

In  all  the  experiments,  very  young  plants  were  employed. 

N.  H.  J.  M. 

Researches  on  the  Vegetation  of  Certain  Algse.  By  Raoul 
BouiLHAC  (Ann.  Agron.,  1898,  24,  561 — 602). — The  investigation  in- 
cluded (1)  effect  of  arsenic  acid  on  the  growth  of  algse,  (2)  fixation  of 
atmospheric  nitrogen  by  bacteria  associated  with  algse,  and  (3)  cultiva- 
tion of  green  algse  in  presence  of  organic  matter,  both  with  and 
without  access  of  light.  Many  algse  were  found  to  vegetate  in 
solutions  containing  potassium  arsenite ;  some  are  benefited  by  it,  and 
in  some  cases  arsenates  may  partially  take  the  place  of  phosphates. 

Schizothrix  lardacea,  Ulothrix  Jtaccida,  and  Nostoc  punctiform^  are 
ftlone  unable  to  develop  in  non-nitrogeneous  solutions.     In  presence  of 
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soil  bacteria,  however,  Nostoo  utilises-  atmospheric  nitrogen  and 
develops  normally.  On  exposure  to  light,  normal  growth,  accompanied 
by  fixation  of  nitrogen,  is  obtained  in  entire  absence  of  organic  matter. 
In  dilute  solutions  of  glucose,  Nostoo  grows  rapidly  when  soil  bacteria 
are  present,  the  yield  being  increased  fourfold  as  compared  with  the 
growth  obtained  in  purely  mineral  solutions. 

Without,  or  with,  insuflficient  light,  Nostoc  only  grows  in  presence 
of  organic  matter  such  as  glucose.  With  a  temperature  of  30°,  it  may 
be  grown  in  glucose  solutions  in  absolute  darkness,  retaining  its  green 
colour ;  the  green  colouring  matter  was  shown  by  its  spectrum  to  be 
chlorophyll  (compare  this  vol.,  ii,  46).  The  amount  of  glucose  must 
not  exceed  1  percent.,  as  Nostoc  is  unable  to  live  in  stronger  solutions. 

N.  H.  J.  M. 

Influence  of  Anaesthetics  on  the  Formation  of  Chlorophyll 
by  Plants.  By  E.  C.  T6odoresco  and  Henri  Coupin  {Compt.  rend., 
1898,  127,  884 — 887). — Bernard  suggested  that  anaesthetics  influence 
plants  by  preventing  the  assimilation  of  carbon  ;  the  authors  now  find 
that  chloroform  and  ether  prevent  the  formation  of  chlorophyll  in 
etiolated  plants  exposed  to  diffused  sunlight.  In  the  experiments 
described,  the  anaesthetic  (0'8 — 5*5  c.c.)  was  vaporised  beneath  glass 
shades  which  were  sufficiently  large  not  to  interfere  with  the  respiratory 
exchange  of  gases  of  the  plants  grown  beneath  them  ;  the  influence  of  the 
anaesthetic  was  determined  by  comparing  the  plants  with  those  grown 
in  the  open  air  under  conditions  otherwise  similar.  The  plants  studied 
were  wheats  vetch,  white  lupin,  and  buckwheat,  and  the  formation  of 
chlorophyll  was  observed  during  periods  ranging  from  5  to  24  hours. 
The  quantity  of  the  same  anaesthetic  necessary  to  produce  the  maxi- 
mum retardation  in  the  production  of  chlorophyll  varies,  although 
between  somewhat  narrow  limits,  for  different  plants  ;  if  an  excess  be 
employed,  the  plant  sickens  and  dies.  If  less  of  the  anaesthetic  be 
employed  than  that  corresponding  with  complete  cessation  of  chloro- 
phyll formation,  the  etiolated  plants  slowly  become  green,  although 
marked  retardation  in  comparison  with  the  control  plants  is  observed. 

W.  A.  D. 

Digestion    of   Starch    in    Plants.      By   Leclerc    du    Sablon 

{Compt.  rend.,  1898,  127,  968— 970).— The  author  has  investigated 
the  digestion  of  starch  in  certain  bulbs  and  tubers  by  the  diastases 
present  in  the  plants  themselves  during  the  digestion  of  the  reserve 
materials.  With  a  view  to  accelerate  this  action,  the  organs  were 
in  some  cases  crushed  in  presence  of  water  and  the  increased  rate  of 
digestion  observed.  In  this  way,  he  has  found  that  in  the  lily,  tulip, 
hyacinth,  arum,  ficaire,  and  colchicum  the  starch  is  converted  into 
dextrin,  and  as  digestion  proceeds  a  sugar  is  formed  that  seems  to  be 
a  saccharose  with  a  lower  reducing  power  than  maltose,  and  may  be 
different  in  different  plants.  At  a  still  later  stage,  part  at  least  of 
the  sugar  is  converted  into  glucose.  In  the  onion  and  the  asphodel, 
the  saccharose  is  gradually  converted  into  glucose.  It  follows  that 
the  diastatic  digestion  of  starch  in  living  plants  does  not  stop  at  the 
formation  of  a  saccharose,  but  continues  until  the  starch  has  been 
directly  converted  into  assimilable  glucose.  C.  H,  B. 
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Decomposition  of  Proteids  in  Plants.  By  Ernst  Schulze 
{Zeit.  physiol.  Chem.,  1899,  26,  411—426.  Compare  Abstr.,  1898,  ii, 
481). — The  research  amplifies  the  author's  previous  statements  as  to 
the  importance  of  the  formation  of  asparagine  and  glutamine  in 
plants.  W.  D.  H. 

Nitrogenous  Materials  in  Fungi.  By  Ernst  Winterstein  {Zeit. 
physiol.  Chem.,  1899,  26,  438— 441).— Fungi  differ  from  flowering 
plants  in  several  chemical  points  Among  the  nitrogenous  compounds 
present  are  large  amounts  of  proteid  ;  leucine  and  tyrosine  were  also 
isolated  in  a  crystalline  state.  W.  D.  H. 

An  Active  Principle  in  Millet  Hay.  By  E.  F.  Ladd  (Amer. 
Chem.  J.,  1898,  20,  861— 866).— The  exclusive  feeding  of  horses  on 
millet  hay  [Setaria  Italica)  causes  a  diseased  condition,  characterised 
by  a  very  much  increased  urination.  On  macerating  well-pulverised 
millet  with  alcohol  during  8  days,  6*25  per  cent,  of  organic  matter  is 
extracted ;  on  evaporating  the  extract  and  dissolving  the  residue 
in  water,  a  bitter  solution  is  formed  which  gives  no  precipitate 
with  copper  acetate,  and  is,  therefore,  free  from  tannins.  On 
acidifying  the  solution,  and  subsequently  extracting  with  benzene  and 
evaporating,  a  pale  yellow  liquid  is  obtained  which  solidifies  when 
cooled  below  the  ordinary  temperature ;  it  becomes  brown  on  adding 
concentrated  sulphuric  acid,  yellow  in  presence  of  nitric  acid,  and 
gives  a  green  precipitate  with  Frohde's  reagent.  With  phenol,  it  pro- 
duces a  reddish-brown  coloration,  and  with  cane  sugar  and  sulphuric 
acid,  a  violet,  whilst  with  lead  acetate  solution  a  white  precipitate  is 
formed.  Although  not  acted  on  by  alkalis,  it  is  decomposed  by 
sulphuric  acid,  yielding  a  sugar  which  reduces  Fehling's  solution ;  it 
thus  appears  to  consist  of  a  glucoside,  and  in  some  respects  resembles 
daphnin.  Like  the  latter,  it  possesses  marked  physiological  action  ; 
the  aqueous  solution,  administered  to  mice  and  rats,  produces  stupe- 
faction after  2  hours,  accompanied  by  very  frequent  urination. 
Hypodermic  injections  produce  the  same  effect,  but  much  more 
rapidly,  W.  A.  D. 

Occurrence   of   Hydrocyanic  Acid  in   the  Prunacese.      By 

A.  J.  van  der  Yen  {Chem.  Centr.,  1898,  ii,  678;  from  Ned.  Tijdsch. 
Pharm.^  10,  239 — 241). — The  presence  of  hydrocyanic  acid  is  detected 
by  the  formation  of  Prussian  blue  when  the  extract,  obtained  by 
treating  the  plant  with  a  5  per  cent,  solution  of  sodium  hydroxide  in 
alcohol,  is  poured  into  a  mixture  of  ferric  chloride  and  ferrous  sulphate 
dissolved  in  water,  and  hydrochloric  acid  then  added.  The  branches 
of  Frunus  laurocerasus  contain  0*05  per  cent,  in  the  sieve  tubes,  the 
young  green  twigs  yielding  the  most.  The  tap-root  gives  a  stronger 
reaction  than  the  rootlets.  The  acid  is  distributed  over  the  whole 
surface  of  the  old  leaves,  which  contain  0*117 — 0*101  per  cent., 
whilst  those  of  the  previous  year  have  a  much  smaller  content.  In 
the  youngest  leaves,  just  unfolded,  the  acid  occurs  only  in  isolated 
groups  of  cells  along  the  nerves,  and  the  amount  sometimes  reaches 
0*24  per  cent.  By  keeping  the  plant  in  the  dark,  the  amount  of  acid 
decreases,  and  in  some  plants  it  entirely  disappears,  E.  W.  W. 
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Estimation  of  Tannin  in  the  Oak  Barks  of  the  Canton  of 
Geneva.  By  William  Borel  and  H.  W.  de  Blonay  (Ghem.  Centr.y 
1898,  ii,  796—797 ;  from  Arch.  Sci.  Phys.  Nat.  Geneva,  [iv],  6, 
160 — 168). — The  object  of  the  investigation  was  to  ascertain  the 
inOuence  of  age  and  of  the  barking  process  on  the  yield  of  tannin  in 
oak-bark. 

The  barks  were  obtained  from  stems  of  Quercus  pedunculata  grown 
on  a  430  m.  high  terrace  on  "glacier  clay  soil."  The  samples  were 
all  taken  by  cutting  a  ring  from  the  tree  at  1  m.  distance  from  the 
bottom.  The  analyses  were  performed  by  the  process  recommended 
by  Jean,  namely,  titration  with  iodine  before  and  after  treatment  of 
the  infusion  with  hide  powder.  The  table  shows  the  influence  of  age 
on  the  percentage  of  tannin. 

5  20  25  32  41  50  51  years. 

8-40       7-15       6-60       5-35       5-05       5-00       5'90  per  cent. 

The  smaller  percentage  of  tannin  contained  in  barks  from  old  trees 
is,  however,  more  than  compensated  for  by  the  superior  yield  of  bark. 
The  barking  process  does  not  influence  the  amount  of  tannin,  but  it 
causes  an  increase  in  the  yield  of  bark  of  from  25 — 40  per  cent. 

L.  DE  K. 

Constituents  of  the  Seeds  of  Picea  excelsa.  Products  of 
the  Decomposition  of  the  Proteids  of  the  Seeds.  By  N. 
HoNGGER  (Landw.  Versuchs.-StaL,  1898,  51,  89— 116).— The  per- 
centage composition  of  the  seeds  was  found  to  be  as  follows. 

N-free  subst.  Not 

Pro-    Nuclein,  Glycer-     Choles-  , '— — ^  Crude  deter- 

teids.      &c.         ides.        terol.    Lecithin,  soluble,  insol.      fibre.  Ash.    mined. 

15-89    3-23     35-13     (0-06)     0-12      5-43     7-00     25-40  4-74     300 

The  amount  given  as  proteids  was  obtained  by  multiplying  the  nitrogen 
by  5-5  ;  that  given  as  nuclein  (including  other  undigestible  nitrogen 
compounds)  by  multiplying  the  nitrogen  by  7*7.  Under  glycer  ides, 
free  fatty  acids  are  included.  The  sugars  present  are  cane  sugar  and 
an  amorphous  sugar ;  the  latter  dissolves  readily  in  water,  and  after 
being  heated  with  dilute  hydrogen  chloride,  reduces  Fehling's  solution. 
It  gives  the  levulose  reaction  when  heated  with  resorcinol  and  hydro- 
chloric acid,  and  when  heated  with  dilute  nitric  acid  yields  mucic  acid. 
[a]D=  +  105-4°.  The  carbohydrate  resembles  raflinose,  but  it  yielded 
more  mucic  acid  than  the  latter,  and  is,  moreover,  not  crystalline. 
The  seeds  do  not  contain  starch. 

The  proteids  of  the  seeds,  when  boiled  with  hydrochloric  acid  and 
stannous  chloride,  yielded  10-3  per  cent,  of  arginine,  and,  without 
doubt,  other  bases ;  leucine  and  tyrosine  were  also  found.  The  pro- 
duction of  so  great  an  amount  of  arginine  is  of  interest  as  bearing  on 
the  fact  that  considerable  quantities  of  the  substance  are  found  in  the 
young  plants  from  the  same  seeds,  the  amount  produced  being 
four  times  the  maximum  amount  obtained  by  Hedin  from  proteids  of 
various  origin.  The  results  indicate  that  the  proteids  from  different 
sources  must  be  differently  constituted.  N.  H.  J.  M. 
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Constituents  of  the  Seeds  of  Pinus  Oembra.  By  Ernst 
ScHULZE  and  N.  Rongger  {Landw.  Versuchs.-Stat.,  1898,  51, 189 — 204). 
— The  percentage  composition  of  the  whole  seeds  (1),  the  husks  (2), 
and  the  kernels  (3)  is  as  follows. 

N-free 
substance  Not 

Proteids    Glycer-    Choles-    Leci-  soluble     Crude  deter- 

Nx6,    ides,&c.    terol.      thin.     Starch.  inHgO.     fibre.        Ash.      mined. 
1.     6-54     14-50     0-03     037     2-78     624     4600     1-60     22-0 


2.  0-84        M8       _        _        _  98-18  0-80       — 

3.  17-24     49-26      —       0-99     7-43   16-84       1-19     305       40 

The  large  amount  of  substances  not  determined  in  the  seeds  is  due  to 
the  fact  that  the  husks  form  more  than  60  per  cent,  of  the  whole  seed. 
The  ether  extract  of  the  husks  (given  under  glycerides)  is  solid  at  the 
ordinary  temperature,  dissolves  readily  in  hot  alcohol,  and  probably 
contains  only  a  small  amount  of  glycerides.  As  regards  the  kernels, 
it  may  be  assumed  that  the  non-nitrogenous  substances  soluble  in  water 
consist  mainly  of  carbohydrates  (cane  sugar,  &c.),  and  that  they  do 
not  include  much  organic  acids,  &c.  The  ash  of  the  kernels  is  rich 
in  phosphoric  acid.  N.  H.  J.  M. 

Toxicity  of  Chromium  Compounds  with  respect  to  Higher 
Plants.  By  Henri  Coupin  (Compt.  rend.,  1898,  127,  977—978).— 
Water  culture  experiments  with  wheat,  in  which  different  amounts 
of  chromium  compounds  were  added  to  the  solutions,  gave  the  follow- 
ing toxic  equivalents,  the  minimum  toxic  amounts,  per  cent. 

K3Cr2(SOj2.       012(804)3.  CrOg.  K2Cr04.        KjCraO,.        Na2Cr04. 

1-142  0-5  0-00595       0-0625       0-03125        0-125 

NajCrjOy.  AmjCrO^.  AmjCraOY, 

0-0064  0-0625  0-025 

The  greatest  effect  is  thus  produced  by  chromium  in  the  form  of 
chromic  acid,  whether  free  or  combined.  Alkali  dichromates  are 
distinctly  less  active  than  the  corresponding  chromates. 

]Sr.  H.  J.  M. 

Employment  of  Alinite  in  the  Cultivation  of  Cereals.  By 
L.  Malpeaux  {Ann.  Agron.,  1898,  24,  482 — 490). — Experiments  were 
made  in  pots  holding  about  20  litres,  two  pots  being,  in  each  case, 
inoculated  with  the  preparation  containing  Bacillus  JSllenbachensis, 
known  as  alinite,  and  two  being  without  inoculation.  The  following 
average  amounts  (in  grams)  were  obtained. 

Garden  soil.  Forest  soil.  Sand. 


Without  With  Without  With  Without         With 

alinite.  alinite.  alinite.  alinite.  alinite.  alinite. 

grain,  straw,  grain,  straw,  grain,  straw,  grain,  straw,  grain,  straw,  grain,  straw 

Wheat  11     28      14      33        8     24        11     27       5      14      5      15 

Barley  11     26      14      34        9     18        11     24        6       12      5       12 

Oats      12     38      18      44      11     34        13     34        6      18      6      18 

There   was,  therefore,  no  increased   produce  in  sand  inoculated    with 
alinite,  but  in  soil  containing  plenty  of  organic  matter,  inoculation  was 
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beneficial,  owing  probably  to  the  destruction  of  the  organic  matter. 
Further  experiments,  in  the  field,  showed  no  marked  effect  when  alinite 
was  employed  ;  probably  the  soil  already  contained  nitrogen-fixing 
bacteria  in  sufficient  quantity.  N.  H.  J.  M. 

Cultivation  of  Wheat  and  Oats  at  Grignon  in  1898.  By 
Pierre  P.  Dehj^rain  {An7i.  Agron.,  1898,  24,  520 — 534).— Experi- 
ments (1)  on  the  influence  of  the  time  of  sowing  the  seed  on  the 
amount  of  produce  and  (2)  with  varieties  of  wheat  are  described.  Good 
yields  of  wheat  were  obtained  after  clover,  and  the  addition  of  nitrate 
was  without  effect.  Nitrate  was  also  without  effect  on  wheat  after 
well  manured  roots  or  potatoes  ;  nitrate  in  conjunction  with  farmyard 
manure  had,  on  the  contrary,  a  very  marked  effect.  The  season  was 
very  favourable  for  dung,  but  not  for  nitrate. 

The  experiments  on  oats  were  also  with  different  varieties. 

Referring  to  that  portion  of  Sir  W.  Crookes'  Address  to  the  British 
Association  (1898)  dealing  with  the  question  of  the  exhaustion  of  the 
supply  of  sodium  nitrate,  the  author  maintains  that,  by  suitable  irri- 
gation of  the  soil,  sufficient  nitrate  can  be  obtained  for  the  largest 
wheat  crops,  and  that  the  demand  for  nitrogenous  manures  could  in 
this  way  be  greatly  diminished.  N.  H.  J.  M. 

Utilisation  by  Plants  of  the  Phosphoric  Acid  Dissolved  by 
the  Water  of  the  Soil.  By  Th.  Schlcesing,  jun.  {Compt.  rend.., 
1898,  127,  820 — 822). — Maize  was  grown  in  pots  containing  46  kilos, 
of  sand  and  watered  with  Vanne  water  to  which  potassium  nitrate 
and  magnesium  sulphate  were  added.  The  water  contains,  without 
further  addition,  sufficient  lime  and  also  0*07  per  million  of  phosphoric 
acid.  Pot  1  received  for  some  weeks  this  solution  alone,  afterwards 
the  same  solution  with  an  additional  1  per  million  of  phosphoric  acid. 
Pot  2  was  watered  the  whole  time  with  the  solution,  with  the  addition 
of  2  per  million  (making  2 '07  per  million)  of  phosphoric  acid,  whilst 
pot  3  received  no  further  quantity  of  phosphoric  acid.  The  phosphoric 
acid  was  determined  in  the  drainage  from  time  to  time,  and,  at  the 
end  of  the  experiment,  in  the  produce.  For  some  time,  when  the 
growth  was  still  limited,  the  drainage  water  of  pots  1  and  3  contained 
more  phosphoric  acid  than  the  water  applied,  although  the  sand  was 
very  poor  in  phosphoric  acid  (23*5  per  million) ;  in  the  case  of  pot  2, 
the  solution  gave  up  a  portion  of  its  phosphoric  acid  to  the  soil.  As 
the  vegetation  increased,  the  phosphoric  acid  of  the  drainage  dimin- 
ished considerably,  especially  in  pot  2,  in  which  the  plants  absorbed 
almost  the  whole  of  the  phosphoric  acid  supplied.  The  yield  of  pro- 
duce (dried  at  40°)  was,  pot  1,  152  ;  pot  2,  621,  and  pot  3,  53  grams 
(2  plants  each  pot).  With  wheat  watered  with  solutions  containing 
0*5  and  I'O  per  million  of  phosphoric  acid,  yields  were  obtained  corre- 
sponding with  10  and  18  hectolitres  per  hectare.  N.  H.  J.  M. 

Effect,  on  Vegetation,  of  Perchlorate  present  in  Potassium 
Nitrate.  By  Aim6  Pagnoul  {Ann.  Agron.,  1898,  24,  607—608; 
from  J.  Agric.  Prat.,  1898,  ii,  159). — Two  per  cent,  of  potassium 
perchlorate  in  potassium  nitrate  had  comparatively  little  effect  on 
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the  growth  of  fescue,  but  larger  amounts  almost  killed  the  plants. 
The  quantity  which  is  normally  present  in  the  ordinary  nitrates  used 
as  manures,  is  therefore  unimportant.  N.  H.  J.  M. 


Analytical   Chemistry. 


Oolorimetric  Estimation  of  Oxygen  dissolved  in  Water. 
By  William  McD.  Mackey  and  R.  E.  Middleton  {J.  jSoc,  Chem. 
Ind.,  1898,  17,  1127— 1128).— Two  U-tubes,  each  of  265  c.c.  capacity, 
are  employed.  One  is  graduated,  the  other  plain.  Each  limb  is 
surmounted  by  a  stopcock  and  funnel  head,  and  near  the  bend  there 
is  a  side  tube  with  a  stopcock.  The  ungraduated  tube  is  filled  with 
the  water  to  be  examined.  About  5  c.c.  of  coal  gas  is  introduced  by 
the  side  tube,  and  then  5  c.c.  of  a  15  per  cent,  solution  of  potash  is 
added  through  one  funnel,  and  5  c.c.  of  a  5  per  cent,  solution  of 
pyrogallol  through  the  other,  the  displaced  water  being  drawn  off  at 
the  side  tube.  The  bubble  of  gas  is  used  to  mix  the  contents  of  the 
two  limbs,  and  in  10 — 20  minutes  the  maximum  depth  of  the  brown 
coloration,  due  to  oxygen  present,  is  attained.  Another  portion  of 
the  same  water  is  diluted  with  distilled  water,  boiled  down  to  its 
original  bulk  to  free  it  from  oxygen,  and  cooled  in  coal  gas  in  a  flask 
fitted  with  two  tubes  like  a  wash  bottle.  Bypassing  coal  gas  through 
these  tubes  and  inverting  the  flask,  the  water  is  transferred  to  the 
graduated  U-tube,  through  the  side  stopcock.  Pyrogallol  and  potash 
are  added  as  before,  and  then  air  is  drawn  in  until,  after  agitation, 
the  depth  of  colour  is  the  same  as  in  the  other  apparatus.  The 
residual  nitrogen  is  then  transferred  to  one  of  the  limbs,  and  its 
volume  read  off  after  lowering  the  water  in  the  other  limb  to  the 
same  level.  The  brown  coloration  is  fairly  permanent  in  the  absence 
of  light,  so  that  the  reagents  may  be  added  to  the  water  as  soon  as 
it  has  been  collected  and  the  comparison  made  in  the  laboratory  later. 
As  the  volume  of  the  water  is  in  each  case  approximately  250  c.c. 
(265 — 15),  the  volume  of  the  nitrogen  gives  at  once  cubic  centimetres 
of  oxygen  per  litre.  M.  J.  S. 

Separation  and  Estimation  of  the  Halogens  in  their  Silver 
Compounds.  By  Henri  Baubigny  (Compt.  rend.,  1898,  127, 
1219 — 1221). — Neutral  solutions  of  potassium  permanganate  have  no 
action  on  the  halogen  compounds  of  silver.  In  presence  of  nitric 
acid  (sp.  gr.  =  1*34),  however,  the  iodide  is  converted  into  iodate, 
which  dissolves  without  loss  of  iodine,  the  bromide  is  decomposed, 
yielding  free  bromine  and  bromic  acid  in  the  cold,  but  at  80°  the 
whole  of  the  bromine  is  liberated  ;  the  chloride  is  only  affected  when 
heat  is  applied,  chlorine  being  then  set  free.  The  permanganic  acid, 
however,  is  destroyed  under  these  conditions  before  the  above 
reactions  are  completed. 

When  the  permanganate  is  replaced   by  chromate,  the  iodide  is 
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readily  converted  into  iodate,  but  the  chloride  and  bromide  are  only 
slowly  attacked  even  at  100°.  If,  in  addition,  sulphuric  acid  (64 — 65°  B.) 
instead  of  nitric  acid  be  used,  the  iodide  is  quantitatively  converted 
into  iodate,  and  the  bromine  and  chlorine  are  set  free  at  a  temperature 
of  90 — 95°.  The  following  method  of  separating  the  halogen  is  based 
on  this  fact. 

The  halogens  are  precipitated  as  silver  compounds,  which  are 
separated  by  filtration  through  glass  wool  contained  in  a  very  thin 
tube,  which  is  drawn  out  to  a  fine  point  at  one  end  ;  the  tube  is  trans- 
ferred to  a  flask  and  broken  by  agitation,  the  cold  chromic  acid 
mixture  is  then  added  and  the  whole  heated  at  90 — 95°,  the  chlorine 
and  bromine  liberated  being  collected  by  aspiration  through  bulbs  con- 
taining alkali ;  the  iodate  formed  is  reduced  by  means  of  sulphurous 
anhydride  passed  into  the  diluted  and  filtered  liquid,  when  silver 
iodide  is  precipitated  in  quantitative  amount.  If  the  silver  iodide  has 
a  grey  tint,  due  to  the  presence  of  reduced  silver,  it  is  only  necessary 
to  boil  it  for  a  short  time  with  nitric  acid  in  order  to  eliminate  this 
source  of  error. 

In  some  cases,  when  water  is  added  to  the  cold  chromic  acid  mix- 
ture, precipitation  of  silver  chromate  occurs,  hence  it  is  advisable  to 
avoid  the  use  of  any  large  excess  of  dichromate.  In  case  any  such 
precipitate  is  formed,  it  should  be  dissolved  in  ammonia  and  reduced 
by  means  of  sulphurous  anhydride,  any  silver  iodide  produced  being 
added  to  that  obtained  in  the  ordinary  course  of  the  experiment. 

A.  L. 

Estimation  of  Perchlorate  in  Chili  Salpetre.  By  C.  Ahrens 
and  P.  Hett  {Chem.  Centr.,  1898,  ii,  658 ;  from  Zeit.  offentl.  Chem.,  4, 
445 — 448). — Twenty  grams  of  the  powdered  sample  is  introduced  into 
a  flat  200  c.c.  platinum  dish,  moistened  with  2 — 3  c.c.  of  cold  saturated 
aqueous  soda,  1  gram  of  pure  manganese  dioxide  added,  and  the 
whole  evaporated  to  dryness ;  the  dish  is  then  covered  and  heated  to 
redness  over  a  Maste  burner.  When  cold,  the  fused  mass  is  treated  with 
100  c.c.  of  hot  water,  allowed  to  cool,  and  then  made  up  to  250  c.c.  ; 
50  c.c.  of  the  filtrate  is  acidified  with  10 — 15  c.c.  of  nitric  acid  of 
sp.  gr.  =  1*20,  and  a  1  per  cent,  solution  of  potassium  permanganate 
is  added  drop  by  drop  until  the  colour  is  permanent  for  a  minute, 
showing  that  all  the  nitrous  acid  has  been  oxidised.  The  chlorine 
is  then  estimated  by  Volhard's  process,  and  the  difference  between  the 
amounts  of  chlorine  found  before  and  after  fusion  is  calculated  into 
perchlorate.  Iodides  present  in  the  sample  do  not  interfere,  as  they 
are  oxidised  to  iodates  by  the  permanganate.  L.  de  K. 

Estimation  of  Iodine  in  Bismuthic  Iodides.  By  O.  Spindleb 
Chem.  Centr.,  1898,  ii,  941  ;  from  Schweiz.  Woclischr.  Pharm.,  36, 
421 — 423). — A  weighed  portion  of  the  air-dried  substance  is  put  into 
a  small  separating  funnel,  a  little  water  is  added,  and  then  sufficient 
ferric  chloride  to  elfect  solution  ;  the  liberated  iodine  is  dissolved  by 
adding  3 — 5  c.c.  of  chloroform,  and  the  extraction  repeated  until 
the  chloroform  remains  colourless.  The  united  liquids  are  collected 
in  a  glass-stoppered  bottle  containing  some  water ;  more  water  is 
added  without  shaking  and  then  poured  off,  to  wash  the  chloroform,  this 

VOL.  LXXVI.  ii.  17 
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operation  being  repeated  until  the  water  runs  off  clear  and  is  free 
from  iron  or  bismuth  oxychloride.  Twenty  c.c.  of  water  and  some 
potassium  iodide  are  then  added,  and  the  iodine  titrated,  as  usual,  with 
iV/10  sodium  thiosulphate.  The  author  states  that  the  compounds 
Bilg  and  BiOI  can  only  be  obtained  pure  by  working  under  specified 
conditions  ;  as  a  rule,  mixtures  of  these  salts  are  obtained. 

L.  DE  K. 

Estimation  of  Hydrogen  Sulphide,  Sulphurous  Acid,  and 
Thiosulphuric  Acid.  By  Walther  Feld  {Chem,  Centr.^  1898, 
ii,  868— 870;  from  Chem.  Ind.,  21,  372— 380).— a.  Estimation  of 
Sulphides. — The  apparatus  consists  of  an  Erlenmeyer  flask  of 
300 — 350  c.c.  capacity,  the  doubly  perforated  rubber  cork  of  which 
is  fitted  with  a  stopcock  funnel  tube  reaching  to  the  bottom  of  the 
flask,  and  connected  at  the  top  with  the  delivery  tube  of  a  carbonic 
anhydride  apparatus.  There  is  also  a  delivery  tube  connected  with  a 
series  of  four  Geissler's  potash  bulbs  and  an  aspirator.  Of  these, 
the  first  set  of  bulbs  is  empty,  the  second  and  third  are  filled  vs^ith 
iV/lO  solution  of  iodine,  and  the  fourth  contains  iV710  sodium  thio- 
sulphate. The  aspirator  regulates  the  current  of  carbonic  anhydride. 
After  the  apparatus  has  been  freed  from  air  by  a  current  of  carbonic 
anhydride,  the  solution  containing  the  sulphide  is  introduced  into  the 
flask,  20  c.c.  of  a  25  per  cent,  solution  of  magnesium  chloride  is 
added,  and  the  liquid  is  boiled,  the  gas  being  passed  meanwhile.  All 
the  sulphur  is  now  expelled  as  hydrogen  sulphide,  which  is  absorbed 
in  the  bulbs  and  titrated  in  the  usual  way. 

h.  Estimation  of  Sulphurous  Anhydride. — The  same  apparatus  is 
used,  the  decomposition  being  effected  with  dilute  hydrochloric  acid. 

c.  Estimation  of  Thiosulphates. — The  salt  is  first  converted  into  the 
tetrathionate  by  means  of  iodine,  and  the  solution  is  then  reduced 
in  the  apparatus  by  means  of  hydrochloric  acid  and  sheet  aluminium. 
All  the  sulphur  is  thus  given  off  as  hydrogen  sulphide. 

d.  Estimxition  of  Thiosulphates  in  the  Presence  of  Sulphites. — The 
mixture  is  first  oxidised  with  iodine,  and  the  thiosulphate  is  then 
found  by  estimating  the  amount  of  hydrogen  sulphide  given  off  by 
the  acid  aluminium  treatment. 

e.  Estimation  of  Sulphites  in  the  Presence  of  Thiosulphates. — The 
mixture  is  treated  with  mercuric  chloride  and  then  with  hydrochloric 
acid  ;  the  sulphurous  anhydride  evolved  is  absorbed  by  the  iodine 
and  found  by  titration.  A  precipitate  consisting  of  mercuric  sulphide, 
due  to  the  thiosulphate,  remains  in  the  flask  unaffected  by  the  acid. 

f.  Estimation  of  Sulphides,  Sulphites^  aiid  Thiosulphates  in  the  Pre- 
sence of  each  other. — The  sulphide  is  estimated  by  the  process  a  ; 
mercuric  chloride  is  then  added  as  in  e,  and  the  residue  in  the  flask, 
after  being  oxidised  with  iodine,  is  treated  with  aluminium  as  in  c. 

g.  Estimation  of  Sulphides  of  Alkalis  or  Earthy  Metals,  Poly  sulphides. 
Sulphites,  and  Thiosulphates  in  the  Presence  of  Free  Sulphur  and  Metallic 
Sulphides. — 1.  Free  Sulphu/r.  This  is  easily  extracted  by  means  of 
carbon  bisulphide.  2.  Sulphides.  Their  hydrogen  sulphide  is  readily 
estimated  according  to  the  directions  given  in  a.  3.  Poly  sulphides. 
The  liberated  sulphur  may  be  recovered  by  agitating  the  liquid  in  th§ 
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flask  with  carbon  bisulphide  ;  a  fraction  of  the  sulphur  may  have 
combined  with  the  sulphite  to  form  thiosulphate.  4.  Ferrous  Sulphide. 
The  residue  from  3  is  oxidised  with  iodine,  and  the  liberated  sulphur 
again  extracted  with  carbon  bisulphide.  5.  Thiosulphate.  The  residue 
from  4,  or  another  portion  of  the  original  liquid,  is  oxidised  with  iodine 
and  then  treated  according  to  c ;  in  the  presence  of  polysulphides,  the 
result  will  be  too  high.  6.  Sulphites.  These  cannot  be  present  in  a 
solution  of  polysulphides,  but  the  mixture  may  occur  in  a  solid  mass ; 
this  is  then  placed  in  a  solution  of  mercuric  chloride,  and  the  un- 
affected sulphite  decomposed  as  directed  in  e.  L.  de  K. 

Volumetric  Estimation  of  Combined  Sulphuric  Acid.  By 
Felix  Marboutin  and  Marcel  MoLiNii;  (Bull.  Soc.  Chim.,  1897, 
[iii],  17,  950— 952).— The  method  employed  by  Windish  for  the 
estimation  of  sulphuric  acid  requires  the  use  of  exactly  equivalent 
solutions  of  barium  chloride  and  potassium  chromate.  The  authors 
give  an  account  of  a  method  by  which  the  required  correction  may  be 
accurately  determined  when  this  condition  is  not  fulfilled.         A.  L. 

Volumetric  Method  for  the  Estimation  of  Combined  Sul- 
phuric Acid.  By  Felix  Marboutin  {Bull.  Soc.  Ghim.^  1897,  [iii], 
17,  953 — 955). — The  sulphuric  acid  is  precipitated  by  means  of  excess 
of  barium  chloride  in  acid  solution,  the  remaining  barium  being  then 
precipitated  by  excess  of  chromate  in  neutral  or  faintly  alkaline 
solution ;  the  residual  chromate  is  then  determined  by  means  of 
arsenious  acid  and  iodine  in  the  usual  manner.  A  blank  experiment 
is  made  in  which  the  same  volumes  of  barium  chromate  and  arsenic 
solutions  are  used,  when  the  difference  in  volume  of  the  iodine  solution 
required  in  the  two  experiments  represents  the  amount  of  sulphuric 
acid  present  in  the  first  experiment.  The  advantage  of  the  method 
lies  in  the  fact  that  no  washings  or  filtrations  are  necessary,  and  the 
iodine  solution  is  the  only  one  which  need  be  accurately  standardised. 

A.  L. 

Estimation  of  Sulphuric  Acid  in  the  Presence  of  Iron.  By 
Friedrich  W.  Kuster  and  A.  Thiel  {Zeit.  anorg.  Chem.,  1898,  19, 
97 — 103). — When  a  solution  of  sulphuric  acid  containing  ferric  chloride 
is  precipitated  with  barium  chloride,  the  precipitate  contains  ferric 
sulphate,  and  the  results  obtained  are  too  low,  and  vary  according  to 
the  amount  of  ferric  chloride  which  is  present.  Accurate  results  can, 
however,  be  obtained  either  by  precipitating  the  iron  with  ammonia, 
or  by  converting  the  iron  into  a  complex  salt,  which  does  not  come 
down  with  the  barium  sulphate. 

The  solution  of  sulphuric  acid  and  ferric  chloride  is  precipitated  in  the 
cold  with  a  slight  excess  of  ammonia,  the  mixture  heated  to  near  the 
boiling  point,  and  precipitated  with  barium  chloride,  an  excess  of  dilute 
hydrochloric  acid  added,  and,  after  remaining  for  some  time  in  order 
to  completely  dissolve  the  ferric  hydroxide,  the  clear  liquor  is  decanted 
through  a  filter.  The  precipitate  is  washed  with  cold  hydrochloric 
acid  a  few  times,  and  then  treated  in  the  ordinary  way.  The  results 
are  accurate  to  about  0*07  per  cent. 

The  second  method  consists  in  adding  to  the  sulphuric  acid  solution 
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either  ammonium  oxalate  or  ammonium  tartrate,  and  ammonia,  and 
precipitating  with  barium  chloride  ',  the  precipitate  being  then  treated 
with  hydrochloric  acid  as  described  above,  accurate  results  are  obtained. 

E.  0.  R. 

lodometric  Experiments.  By  Gunner  Jorgensen  {Zeit.  anorg. 
Chem.,  1898,  19,  18 — 36). — Riegler's  statement  that  sodium  thiosul- 
phate  can  be  titrated  with  iodic  acid  has  been  disputed  by  Walker 
(Abstr.,  1898,  ii,  139).  The  present  paper  deals  with  some  of  the 
causes  of  error  in  this  reaction.  Potassium  iodate,  in  the  presence  of 
ammonium  chloride,  oxidises  sodium  thiosulphate  to  tetrathionate,  a 
small  quantity  of  sulphate  being  also  formed,  and  the  solution  becom- 
ing alkaline  ;  no  ammonia  is,  however,  destroyed.  Potassium  iodate 
in  the  presence  of  ammonium  chloride  oxidises  sodium  tetrathionate  to 
sulphate,  and  this  reaction  also  takes  place  when  potassium  iodide  is 
present.  In  solutions  containing  ammonia,  potassium  iodate  converts 
sodium  tetrathionate  into  sulphate,  and  probably  small  quantities  of 
other  oxidation  products  of  sulphur  are  formed,  and  a  very  small 
quantity  of  ammonia  is  destroyed.  Iodine  in  ammoniacal  solutions 
reacts  with  tetrathionate  in  a  similar  manner  to  potassium  iodate  ;  also 
it  converts  sodium  thiosulphate  into  a  mixture  of  sulphate  and  tetra- 
thionate with  some  loss  of  ammonia.  In  neutral  solutions,  sodium 
tetrathionate  is  oxidised  by  iodine  to  sulphate,  and  the  solution  be- 
comes strongly  acid.  Sodium  thiosulphate  is  converted  into  a  mixture 
of  tetrathionate  and  sulphate  by  a  solution  of  potassium  iodate  con- 
taining hydrochloric  acid. 

From  the  above,  it  is  evident  that  ammonia  cannot  be  titrated  by 
Kjeldahl's  iodometric  method,  namely  by  being  left  in  contact  with 
excess  of  thiosulphate,  and  then  estimating  the  excess  of  the  latter 
with  iodine.  E.  C.  R. 

Testing  Milk  for  Nitrates.  By  Edwin  Ackermann  {Chem.  Gentr,, 
1898,  ii,  504—505  ;  from  Schweiz.  Wochschr.  Pharm.,36,  285—287).— 
Ten  c.c.  of  the  milk  is  mixed  with  2  drops  of  a  20  per  cent,  solution  of 
calcium  chloride,  and  heated,  first  at  50°  and  then  for  10  minutes  at 
100°.  The  whey  is  then  tested  as  follows :  0*5  c.c.  is  dropped  slowly 
on  to  2  c.c.  of  a  solution  of  diphenylamine  contained  in  a  watch-glass, 
taking  care  not  to  mix  the  solutions.  If  nitrates  are  present,  a  blue 
ring  will  form  after  a  few  minutes ;  if  not,  there  will  be  a  brownish 
spot ;  the  testis  extremely  delicate.  The  reagent  is  made  by  dissolving 
0-02  gram  of  diphenylamine  in  20  c.c.  of  dilute  sulphuric  acid  (1  :  3),  and 
then  making  up  to  100  c.c.  with  strong  sulphuric  acid.         L.  de  K. 

Reduction  of  Nitric  Oxide  by  Copper,  with  Special  Refer- 
ence to  Dumas'  Method  of  Estimating  Nitrogen.  By  Thomas 
Gray  (J.  Soc.  Cliem,Ind.,  1898, 17,  741—743  ;  829).— Although  many 
chemists  have  experienced  a  difficulty  in  reducing  the  nitric  oxide 
evolved  in  a  combustion  of  a  nitrogenous  substance  by  means  of  a 
heated  roll  of  copper  gauze,  the  author  finds  that  a  spiral  5  inches  long, 
tightly  rolled  and  strongly  heated,  will  complete  the  reduction  even 
when  the  gas  is  passed  at  a  much  quicker  rate  than  is  usual  in  such 
combustions.      A   spiral   which   has   been   used   repeatedly  is   more 
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efficient  than  a  fresh  one.  A  very  high  temperature  is  the  greatest 
safeguard  against  incomplete  reduction,  and  the  current  of  carbonic 
anhydride  employed  to  expel  the  air  from  the  tube  should  be  stopped 
whilst  the  combustion  is  taking  place.  M.  J.  S. 

Estimation  of  Carbonic  Anhydride  in  Minerals.  By  Arthur 
Marshall  {J.  Soc.  Chem.  Ind.,  1898, 17,  1106— 1107).— The  apparatus 
consists  of  a  gas  generating  vessel,  A,  a  gas  measuring  tube,  E,  and  a 
gas  reduction  tube,  M,  acting  on  the  same  principle  as  that  in  Lunge's 
gas  volumeter,  E  and  M  dip  into  refined  petroleum  oil  of  high  boiling 
point,  contained  in  H,  in 
which  carbonic  anhydride  is 
very  sparingly  soluble.  D 
is  a  mercury  manometer, 
P,  Q,  R,  N,  appliances  by 
which  the  pressure  in  H  can 
be  adjusted.  The  three-way 
stopcock  L  (which  is  imper- 
fectly described),  allows  E 
and  G  to  be  connected,  or 
either  of  them  separately  to 
be  placed  in  communication 
with  the  external  atmosphere. 

Having  forced  the  petrol- 
eum to  the  top  of  E,  placed 
the  weighed  substance  in  A, 
and  1  c.c.  of  concentrated 
hydrochloric  acid  in  the  small 
glass  tube  B,  A  is  brought  to 
atmospheric  temperature  by  P 
immersing  it  in  the  water  contained  in  C,  and  to  atmospheric  pressure 
by  means  of  L ;  E  and  G  are  then  connected,  the  carbonate  is  decom- 
posed, keeping  A  in  the  water,  by  which  means  volatilisation  of  hydro- 
chloric acid  is  prevented,  the  pressure  is  brought  to  equality  with  the 
atmosphere,  and  then,  after  closing  L,  itisagainadjusteduntil  the  gas 
in  M  occupies  the  standard  volume.  The  reading  of  E  then  gives  at 
once  the  volume  of  carbonic  anhydride  at  0°  and  760  mm.  By  using 
concentrated  acid,  the  error  due  to  carbonic  anhydride  remaining  in 
solution  is  reduced  to  a  minimum,  and  there  is  a  small  compensating 
error  when  the  level  of  the  petroleum  in  E  is  higher  than  that  in  M. 

M.  J.  S. 


Action  of  an  Alkaline  Solution  of  Formaldehyde  on  Silver 
Haloids  and  Thiocyanate.  By  Ludwig  Yanino  {Ber.,  1898,  31, 
3136 — 3139). — These  silver  salts  can  be  reduced  quantitatively  to 
metallic  silver  by  pouring  caustic  potash  or  soda  over  them  in  a 
porcelain  dish  and  adding  formaldehyde  solution ;  as  a  rule,  the 
reaction  is  complete  in  a  few  minutes.  In  the  case  of  silver  bromide, 
it  is  necessary  to  warm  if  the  solution  is  dilute  ;  in  the  case  of  silver 
iodide,  it  is  necessary  to  boil,  and  to  add  formaldehyde  repeatedly.  For 
reducing  silver  chloride,  aqueous  potassium  or  sodium  carbonate  may 
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be  used  instead  of  the  hydroxide,  the  solution  being  warmed  gently ; 
fused  silver  chloride,  however,  is  only  reduced  under  these  circum- 
stances when  powdered,  and  the  solution  should  be  boiled. 

This  method  may  be  adopted  conveniently  for  recovering  silver  from 
the  residues  obtained  in  the  titration  of  that  metal  with  bhiocyanate 
solution  J  a  residue  of  pure  silver  is  obtained,  any  iron  compound 
mixed  with  the  original  solid  going  into  solution  ;  the  residue  is  simply 
washed  with  water.  G.  F.  B. 

Electrolytic  Bstiraation  of  Zinc.  By  Heinrich  Paweck  {Chem, 
Centr.,  1898,  ii,  872—873  ;  from  Osterr.  Zeit.  Berg-Hutt.,  46, 
570 — 573). — In  order  to  facilitate  the  electric  separation  of  zinc,  Vort- 
mann  has  proposed  to  add  to  the  solution  a  known  weight  of  mercuric 
chloride ;  the  zinc  then  separates  as  amalgam,  and  allowance  is  made 
for  the  amount  of  mercury  deposited. 

The  author  has  noticed  that  in  this  process  the  platinum  cathodes 
are  attacked  and  lose  in  weight ;  the  addition  of  mercuric  chloride  is 
also  inconvenient.  He  now  proposes  using  amalgamated  brass  wire 
gauze  cathodes,  so  as  to  prevent  hydrogen  bubbles  from  adhering  to 
the  cathode  and,  consequently,  the  formation  of  spongy  zinc.  Two 
circular  pieces  of  the  gauze  of  6  cm.  diameter  are  well  cleaned  and 
covered  by  means  of  electrolysis  with  the  mercury  obtainable  from  0'6 
gram  of  mercuric  chloride,  washed  with  alcohol  and  ether,  and  dried  at 
30 — 40°.  The  zinc  solution  must  contain  potassium  sodium  tartrate 
and  alkali ;  the  tension  should  be  from  2*65 — 3*60  volts,  and  the 
current  0*1 — 0  5  ampere.  After  gently  washing  and  drying  at 
30 — 40°,  the  wire  gauze  is  reweighed.  The  test  analyses  are 
satisfactory. 

By  using  a  brass  wire  gauze  electrode,  the  zinc  may  be  also  de- 
posited in  a  crystalline  condition  without  amalgamation.  The  liquid, 
which  must  contain  free  acid  but  be  free  from  iron,  is  electrolysed  at 
50 — 60°,  using  tensions  of  3*4 — 3*55  volts  and  a  current  of  0  3 — 0*7 
ampere.  L.  de  K. 

Estimation  of  Lead  in  Lead  Ores.  By  Leopold  Schneider 
{Chem.  Centr.,  1898,  ii,  559—560  ;  from  Osterr.  Zeit.  Berg-Hutt,  46, 
431 — 434). — The  author  recommends  the  following  process  :  1  gram 
of  the  ore  (galena)  is  boiled  in  a  covered  200  c.c.  beaker  with  5  c.c. 
of  strong  hydrochloric  acid  for  10 — 15  minutes,  and  5  c.c.  of  strong 
nitric  acid  is  then  added  ;  as  soon  as  red  fumes  cease  to  be  evolved, 
10  grams  of  tartaric  acid  dissolved  in  25  c.c.  of  water  is  added  and 
the  heating  is  continued  for  a  short  time.  When  cold,  25  c.c.  of 
strong  ammonia  is  added,  and  the  liquid  heated  and  filtered  from  any 
undissolved  siliceous  matter  or  barium  sulphate,  the  filter  being  well 
washed  with  a  weak  alkaline  solution  of  ammonium  tartrate ;  the 
filtrate  is  then  diluted  to  about  300  c.c,  50  c.c.  of  dilute  sulphuric 
acid  (1  :  1)  is  added  to  precipitate  the  metal  as  sulphate,  and  this  is 
washed  with  water  containing  1  per  cent,  of  sulphuric  acid,  dried, 
ignited,  and  weighed.  To  the  weight  obtained,  0*003  gram  should  be 
added  to  compensate  for  the  slight  solubility  of  lead  sulphate. 

L.  DE  K. 
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Detection  of  Manganese.  By  Dioscoride  Vitali  {Cheni.  Centr., 
1898,  ii,  942  ;  from  Boll.  Chim.  Farm.,  37,  545— 546).— Instead  of 
testing  for  manganese  by  the  formation  of  permanganic  acid  on 
heating  the  substance  with  nitric  acid  and  lead  dioxide,  the  author 
prefers  acting  in  the  cold  with  dilute  sulphuric  acid  and  a  few  crystals 
of  potassium  bromate.  A  gradually  increasing  reddish-violet  colour 
due  to  permanganic  acid  is  developed.  The  reaction  is  not  given  by 
chlorates  or  iodates.  L.  de  K. 

Valuation  of  Iron  and  Manganese  Ores.  By  Paul  Lehn- 
KERiNG  (Chem.  Centr.,  1898,  ii,  507 — 508  ;  from  Zeit.  qfentl.  Chem., 
4,  459 — 4:^^).— Estimation  of  Iron  in  Ores. — The  quick  processes 
usually  employed  are  not  trustworthy  if  the  ores  contain  organic 
matter,  or  insoluble  ferruginous  silicates,  or  sulphides  j  the  presence  of 
titanium,  arsenic,  or  copper  compounds  also  interferes. 

The  following  process  is  recommended  by  the  author  in  the  case  of 
reference  analyses.  Five  grams  of  the  finely  powdered  and  dried  ore 
after  being  ignited  in  a  porcelain  crucible  for  half  an  hour  over  a  Bunsen 
flame  to  destroy  any  organic  matter,  is  heated  in  an  Erlenmeyer  flask 
with  60  c.c.  of  hydrochloric  acid  of  sp.  gr.  =  1*19  on  the  water-bath  for 
4  hours,  evaporated  to  dryness,  the  residue  dissolved  in  hydrochloric 
acid,  100  c.c.  of  hot  water  added,  and  the  insoluble  matter  washed 
with  hot  dilute  hydrochloric  acid.  The  residue  is  then  dried  and 
fused  in  a  platinum  crucible  with  5  grams  of  sodium  potassium  car- 
bonate and  a  little  nitre,  and  when  cold,  the  fused  mass  is  dissolved  in 
hydrochloric  acid  and  the  solution  evaporated  with  the  addition  of 
sulphuric  acid.  The  residue,  dissolved  in  dilute  hydrochloric  acid,  is 
filtered,  and  the  iron  in  the  filtrate  precipitated  by  ammonia,  washed, 
redissolved  in  dilute  hydrochloric  acid  and  the  solution  added  to  the 
main  liquid.  Any  arsenic  or  copper  is  now  precipitated  by  hydrogen 
sulphide,  the  excess  of  the  latter  being  removed  by  boiling  and  treat- 
ing with  potassium  chlorate ;  after  boiling  off  the  chlorine,  the  iron 
is  titrated,  preferably  by  the  stannous  chloride-permanganate  method. 

Estimation  of  Manganese  in  Ores. — The  author  does  not  recommend 
the  volumetric  processes,  but  prefers  estimating  the  metal  as  sulphide. 
The  ore  is  first  dried  at  120°,  and  any  matter  insoluble  in  hydrochloric 
acid  must  always  be  fused  with  sodium  potassium  carbonate  to  recover 
any  insoluble  manganese. 

Silica  obtained  from  iron  or  manganese  ores  may  be  contami- 
nated with  insoluble  sulphates  or  titanic  acid ;  the  latter  may  be 
separated  by  fusing  with  potassium  hydrogen  sulphate  and  extracting 
the  fused  mass  with  cold  water.  The  mixture  of  silica  and  insoluble 
sulphates  is  then  weighed  and  heated  with  sulphuric  and  hydrofluoric 
acids ;  the  loss  represents  silica.  L.  de  K. 

Sources  of  Error  in  the  Electrolytic  Estimation  of  Iron. 
By  Samuel  Avery  and  Benton  Dales  {Ber.,  1899,  32,  65— 68).— The 
authors  have  made  careful  estimations  of  iron  by  the  usual  electrolytic 
methods,  and  have  found  that,  in  all  cases,  a  certain  amount  of  carbon 
is  deposited  together  with  the  iron.  When  the  estimation  is  carried 
out  in  ammonium  oxalate  solution  (Classen),  some  0*22  per  cent,  of  the 
deposit  consists  of  carbon,  and  a  small  quantity  of  iron  still  remains 
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in  solution.  In  citric  acid  solution,  as  much  as  2  per  cent,  of  the 
deposit  often  consists  of  carbon,  compare  Smith  {Elektro.  Analyse,  92), 
Nicholson  and  Avery  (Abstr.,  1896,  ii,  627),  Heidenreich  [ibid.,  ii,  545). 
When  Moore's  method  (Abstr.,  1886,  921)  of  depositing  the  iron  from 
ammonium  metaphosphate  solution  is  employed,  some  2  per  cent,  of 
carbon  and  phosphorus  is  also  deposited.  J.  J.  S. 

Colorimetric  Estimation  of  Iron.  By  E.  Ewers  {Chem.  Centr., 
1898,  ii,  605—606 ;  from  Apoth.  Zeit,  13,  536— 538).— The  author 
rejects  the  use  of  potassium  ferrocyanide  for  the  colorimetric  estima- 
tion of  iron,  but  recommends  using  potassium  thiocyanate.  To  oxidise 
traces  of  iron  often  found  in  waters  or  in  the  ash  of  wine,  it  is  best 
to  use  a  mixture  of  sulphuric  and  nitric  acids  instead  of  hydrochloric 
acid  and  potassium  chlorate,  as  hydrochloric  acid  is  seldom  quite  free 
from  iron.  Gerhard's  tannin  method  is  also  strongly  recommended.  One 
hundred  c.c.  of  the  sample  of  water  is  mixed  with  20  c.c.  of  a  solution  of 
sodium  pyrophosphate  (1  :  20)  and  5  drops  of  tannin  solution  (1  :  20 
dil.  alcohol).  The  colour  is  then  compared  with  that  produced  by 
means  of  a  standard  solution  of  iron  (0"895  gram  potassium  iron  alum 
and  2*5  grams  of  sodium  pyrophosphate  in  a  litre  of  water).  If  part 
of  the  iron  has  become  oxidised  and  insoluble,  it  may  be  dissolved  by 
means  of  a  little  oxalic  acid  and  a  little  potassium  citrate ;  the  excess 
of  oxalic  acid  must  then  be  removed  by  calcium  carbonate. 

To  estimate  iron  in  milk,  200  c.c.  of  the  sample  is  incinerated,  and 
the  ash  fused  with  its  own  weight  of  sodium  carbonate  and  a  little 
potassium  carbonate  and  nitrate  ;  the  phosphates  are  decomposed  and 
rendered  soluble  and  may  be  removed  by  hot  water.  The  insoluble 
matter  containing  the  iron  is  then  dissolved  in  10  c.c.  of  dilute  hydro- 
chloric acid  and  tested  in  a  colorimeter  with  potassium  thiocyanate. 

L.  DE  K. 

Volumetric  Estimation  of  Bismuth.  By  0.  Spindler  {Chem. 
Centr.,  1898,  ii,  584  ;  607—608  ;  from  Schweiz.  Wochschr.  Pharm.,  36, 
326—328  ;  333— 335).— The  nitric  acid  solution  of  the  bismuth  or 
an  emulsion  of  basic  bismuth  nitrate  is  heated  with  excess  of  normal 
potash  until  the  hydroxide  has  separated,  and  the  excess  of  alkali  is 
then  titrated  with  normal  hydrochloric  acid,  using  phenolphthalein  as 
indicator ;  the  amount  of  nitric  acid  is  thus  found.  A  measured 
excess  of  accurately  titrated  25  per  cent,  hydrochloric  acid  is  now 
added  to  dissolve  the  precipitate,  and  the  excess  of  acid  is  removed 
by  means  of  normal  potash  ;  this  causes  the  bismuth  to  separate  as 
oxychloride.  After  decolorising  the  liquid  with  a  drop  of  dilute 
acetic  acid,  the  chlorine  remaining  in  the  liquid  is  estimated  by 
means  of  standard  silver  nitrate.  The  difference  between  chlorine 
added  and  chlorine  found  represents  an  equivalent  quantity  of 
bismuth  oxychloride.  To  apply  the  process  to  organic  preparations 
of  bismuth,  these  must  be  mixed  with  four  times  their  weight  of  dry 
sodium  carbonate,  and  gradually  introduced  into  an  iron  crucible 
containing  fusing  nitre ;  the  mass  is  first  extracted  with  water,  and 
the  insoluble  matter  is  dissolved  in  nitric  acid  and  treated  as  directed. 

L.  DE  K. 
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Volumetric  Estimation  of  Gold  and  Platinum.  By  Heinrich 
Peterson  {Zeit.  anorg.  Chem.,  1898,  19,  59—66). — The  method 
consists  in  treating  the  solution  of  the  metallic  salt  with  excess  of 
potassium  iodide,  and  then  estimating  the  liberated  iodine  with  a 
solution  of  sodium  thiosulphate. 

The  solution  of  the  platinum  in  the  form  of  potassium  platinic 
chloride  is  added  to  the  potassium  iodide  solution,  and  the  dark  brown 
mixture  titrated  with  sodium  thiosulphate  until  a  pure  lemon-yellow 
coloration  is  obtained.  The  results  are  accurate,  and  very  small 
quantities  of  platinum  can  be  estimated  by  this  method.  The  re- 
action takes  place  according  to  the  equation  PtCl^  +  4KI  =  Ptig + 
I2  +  4KCI. 

The  solution  of  the  gold  either  as  auric  chloride  or  sodium  auri- 
chloride  is  treated  in  a  similar  manner,  but  starch  solution  is  used 
as  an  indicator,  and  the  dark  green  mixture  is  titrated  with 
sodium  thiosulphate  until  a  rose  coloration  is  obtained.  The  reaction 
takes  place  according  to  the  equations :  AuClg  +  SKI  =  Aul  +  21  +  3KC1 
and  Aul  +  NagSgOg  =  NaT  +  NaAuSgOg,  therefore  3  molecules  of 
sodium  thiosulphate  are  required  for  1  molecule  of  auric  chloride. 

E.  G.  R. 

Estimation  of  Small  Quantities  of  Methylic  Alcohol, 
Formaldehyde,  and  Formic  Acid.  By  Maurice  Nicloux  {Bull. 
Soc.  Chim.,  1897,  [iii],  17,  839— 840).— The  author  has  applied  his 
volumetric  process  for  the  estimation  of  alcohol  (Abstr.,  1898,  ii,  543), 
based  on  the  oxidation  of  the  latter  by  a  solution  of  potassium 
dichromate  in  sulphuric  acid  solution,  to  the  estimation  of  small 
quantities  of  methylic  alcohol,  formaldehyde,  and  formic  acid.  With 
solutions  containing  up  to  0*1  per  cent,  of  these  substances,  and  in  the 
absence  of  other  reducing  organic  compounds,  the  results  obtained  are 
more  accurate  than  those  given  by  any  other  process.  N.  L. 

Indirect  Estimation  of  Extractive  Matter  [in  Alcoholic 
Beverages].  By  Wilhelm  Fresenius  {Zeit.  anal.  Chem.,  1899,  38, 
35 — 37). — In  estimating  the  percentage  of  extractive  matter  by  the 
Windisch  or  Halenke  and  Moslinger  tables,  the  safer  course  is  to 
calculate  the  gravity  of  the  dealcoholised  liquid  from  the  original 
gravity  and  the  percentage  of  alcohol  found,  instead  of  ascertaining 
the  actual  gravity  after  distilling  off  the  alcohol,  for  in  any  case  where 
saccharose  and  an  organic  acid  are  simultaneously  present  the  inversion 
of  the  saccharose  which  takes  place  during  the  distillation  would  lead 
to  a  higher  and  less  correct  result  being  obtained  by  the  latter  course. 

M.  J.  S. 

Detection  of  Glycerol.  By  Leo  Gr^nhut  {Zeit.  anal.  Chem.^ 
1899,  38,  37 — 42). — On  applying  to  some  samples  of  chicory -coffee  the 
methods  employed  for  the  estimation  of  glycerol  in  wine  (Borgmann 
and  W.  Fresenius,  Anleitung  zur  Chemischen  Analyse  des  WeineSy 
2nd  ed.,  p.  50),  considerable  amounts  of  residue  were  obtained,  which, 
however,  did  not  seem  to  be  glycerol.  An  attempt  to  examine  these 
"  crude  glycerol "  residues  by  the  permanganate  oxidation  method 
furnished  in  all  cases  small  quantities  of    oxalic  acid,  but  left  the 
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question  open  whether  these  were  in  reality  derived  from  glycerol. 
The  desired  end  was  at  last  attained  by  distilling  the  residues  with 
potassium  hydrogen  sulphate  and  examining  the  distillates  for  acralde- 
hyde  by  treatment  with  a  mixture  of  ammoniacal  silver  nitrate  and 
sodium  hydroxide.  In  none  of  the  cases  could  acraldehyde  be  detected, 
although  the  method  was  proved  to  be  a  trustworthy  one.  There 
appears,  therefore,  to  exist  in  chicory-coffee  some  substance  which 
agrees  with  glycerol  both  as  to  its  solubility  in  alcohol  and  ether- 
alcohol,  and  in  yielding  oxalic  acid  when  oxidised  by  alkaline  perman- 
ganate, and  which,  nevertheless,  is  not  glycerol.  M.  J.  S. 

Kjeldahl's  Process  for  Estimating  Sugar.  By  Gustav  Bruhns 
{Ghem.  Centr,,  1898,  ii,  903—905  ;  from  K  Zeit.  Rith.-Zucker-Ind., 
41, 105 — 112,  also  Zeit.  anal.  Chem.,  38,  73 — 96). — The  paper  is  devoted 
to  a  criticism  of  Kjeldahl's  sugar  process  (Abstr.,  1896,  ii,  580). 

The  conclusions  arrived  at  are  as  follows.  1.  There  is  no  need  for 
operating  in  a  current  of  hydrogen.  2.  It  is  better  to  boil  the  sugar 
solution  with  the  Fehling's  solution  for  a  few  minutes,  than  to  heat  for 
20  minutes  in  a  water-bath.  3.  It  is  preferable  to  use  the  Soxhlet's 
modification  of  the  Fehling's  solution,  as  it  contains  less  alkali.  4.  It 
is  best  to  mix  the  solution  of  the  copper  sulphate  with  the  alkaline 
solution  of  potassium  sodium  tartrate  just  before  use.  The  cuprous 
oxide  is  best  collected  on  a  Schleicher  filter  instead  of  an  asbestos 
filter ;  the  amount  of  soluble  copper  retained  by  the  paper  is  very 
trifling.  5.  It  has  been  positively  proved  that  prolonged  boiling  with 
even  pure  cane  sugar  precipitates  a  large  quantity  of  cuprous  oxide,  so 
that  the  Kjeldahl  process  gives  results  which  are  too  high  should 
cane  sugar  be  present.  L.  de  K. 

Oolorimetric  Estimation  of  '  Invert '  Sugar.  By  D.  Sidersky 
{Chem.  Centr.,  1898,  ii,  648;  from  Bull.  Assoc.  Chim.,  16,  1134).— 
The  process  is  based  on  the  fact  that  Fehling's  solution  is  reduced, 
and  consequently  more  or  less  decolorised,  by  invert  sugar  at  the 
boiling  temperature  ;  the  solution  may  then  be  compared  in  a  colori- 
meter with  the  same  mixture  of  copper  solution  and  cane  sugar  which 
has  not  baen  boiled.  From  the  loss  of  colour,  the  amount  of  copper 
reduced,  and  consequently  the  invert  sugar,  is  readily  calculated. 

L.  DE  K. 

Detection  of  Cane  Sugar  in  Milk.  By  Cayaux  {Chem.  Centr., 
1898,  ii,  510  ;  from  Fharm.  Centr. -Halle.,  39,  503— 504).— The  author 
recommends  the  resorcinol  test ;  10  c.c.  of  the  sample  is  boiled  with 
O'l  gram  of  resorcinol  and  1  c.c.  of  hydrochloric  acid  for  5  minutes  ; 
if  cane  sugar  is  present,  the  liquid  becomes  rose  red.  Adulteration  of 
milk  with  coco-nut  juice  which  contains  natural  cane  sugar  may  also 
be  detected  by  means  of  the  resorcinol  test.  L.  de  K. 

The  Most  Important  Sweetening  Materials.  By  A.  Gawa- 
LOWSKi  {Zeit.  anal.  Chem.,  1899,  38,  20 — 30). — The  author  has  drawn 
up  a  scheme  for  the  employment  of  a  small  number  of  characteristic 
reagents  in  discriminating  saccharose,  dextrose,  levulose,  lactose, 
galactose,  maltose,  ammonium-glycyrrhizin, glycerol,  and  ''saccharin." 
The  reagents  proposed  are  {a)  Fehling's  solution ;  (6)  a  cold  saturated 
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solution  of  ammonium  molybdate ;  (c)  Bbttger's  reagent,  basic  bis- 
muth nitrate  and  soda  solution ;  (c?)  a  solution  of  a-naphthol  in  dilute 
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alcohol ;  (e)  sesam6  oil.  Tests  b  and  c  are  performed  by  mixing  the 
reagent  with  an  equal  volume  of  a  5  per  cent,  solution  of  the  sub- 
stance, heating  in  a  water-bath  to  100°,  and  allowing  to  cool ;  d  is 
applied  by  putting  1  c.c.  of  a  1  per  cent,  solution  of  the  substance  in 
a  test-tube,  pouring  down  the  side  0-3  c.c.  of  concentrated  sulphuric 
acid,  and  covering  with  about  1  c.c.  of  the  naphthol  solution ;  the 
colour  appears  in  the  contact  zone.  Test  e  is  the  converse  of  Bau- 
douin's  reaction  for  sesame  oil ;  equal  volumes  of  the  oil  and  hydro- 
chloric acid,  with  half  the  volume  of  the  saccharine  substance,  are 
vigorously  shaken,  then  left  in  repose,  and  the  colours  of  the  two 
layers  observed. 

Besides  the  above  reactions,  the  most  salient  physical  properties  of 
the  substances,  such  as  solubility,  fermentability,  optical  activity, 
&c.,  are  briefly  described.  M.  J.  S. 

Estimation  of  Glycogen  in  Meat  Extracts.  By  Georg  Lebbin 
(Chem.  Centr.,  1898,  ii,  513;  from  Pharm.  Zeit.,  43,  519).— Twenty- 
five  grams  of  extract  of  meat  is  dissolved  in  water,  and  the  solution, 
made  up  to  100  c.c,  is  mixed  with  100 — 150  c.c.  of  90  per  cent, 
alcohol  containing  4  per  cent,  of  potassium  hydroxide ;  after  1 — 2 
hours,  the  liquid  is  filtered,  and  the  residue,  after  being  washed  with 
the  alkaline  alcohol,  is  dissolved  in  50  c.c.  of  water  slightly  acidified 
with  dilute  hydrochloric  acid,  and  precipitated  with  10  c.c.  of  mercuric 
potassium  iodide,  made  by  dissolving  20  grams  of  mercuric  chloride 
in  300  c.c.  of  water,  adding  20  grams  of  potassium  iodide  dissolved 
in  100  c.c.  of  water,  and  then  more  mercuric  chloride  solution  until 
the  precipitate  no  longer  redissolves.  After  half  an  hour,  the  liquid 
is  filtered  and  the  precipitate  washed  with  hot  water  ;  on  adding  an 
equal  bulk  of  95  per  cent,  alcohol  to  the  filtrate,  the  glycogen  is 
precipitated,  and,  after  being  washed  with  alcohol  and  ether,  is  dried 
and  weighed.  L.  de  K. 

Detection  and  Estimation  of  Gitral.  By  Ferdinand  Tiemann 
{Ber.,  1898,  31,  3324— 3340).— See  this  vol.,  i,  249. 

Detection  and  Estimation  of  Acetone  by  Means  of  Mercuric 
Sulphate.  By  Georges  Denig^^s  {Compt.  rend.,  1898,  127,  963 — 965). 
— If  the  product  of  the  action  of  acetone  on  mercuric  sulphate 
(this  vol.,  i,  22)  is  dried  in  a  vacuum  or  at  a  temperature  not  ex- 
ceeding 100°,  its  composition  •  is  (2HgS04,3HgO)3,4COR2>  and  not 
2HgS04,3HgO,COR2-  The  formation  of  this  compound  can  be  utilised 
for  the  detection  and  estimation  of  small  quantities  of  acetone  in 
water,  methylic  and  ethylic  alcohols,  &c.,  provided  that  the  aqueous 
solution  does  not  contain  more  than  1  per  cent.,  and  the  methylic 
alcohol  does  not  contain  more  than  2  per  cent.  The  reagent,  pre- 
pared by  dissolving  5  grams  of  mercuric  oxide  in  100  c.c.  of  water 
and  20  c.c.  of  sulphuric  acid,  must  be  used  in  large  excess. 

Two  c.c.  of  the  liquid  and  2  c.c.  of  the  reagent  are  mixed  in  a  test-tube, 
and  heated  at  100°  in  a  water-bath  for  10  minutes ;  if  at  the  end  of 
that  time  there  is  no  turbidity,  no  acetone  is  present.  Even  with 
0*1  gram  of  acetone  in  2  c.c,  the  precipitate  does  not  form  before 
45  seconds.     In  the  case  of  methylic  alcohol,  2  c.c.  are  mixed  with 
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2  c.c.  of  water  and  4  c.c.  of  reagent ;  ethylic  alcohol  must  be  diluted 
until  the  alcoholic  strength  of  the  liquid  does  not  exceed  2°. 

For  quantitative  estimation,  25  c.c.  of  the  liquid  and  25  c.c.  of  the 
reagent  are  heated  at  1 00°  for  10  minutes  in  a  strong  closed  flask  of  about 
90  c.c.  capacity,  and  the  precipitate  is  collected,  dried,  and  weighed. 
Another  method  is  to  dilute  the  liquid  to  100  c.c,  withdraw  20  c.c, 
add  15  c.c  of  dilute  ammonia  solution  (1  :  5),  10  c.c.  of  decinormal 
potassium  cyanide  solution,  and  then  titrate  with  decinormal  silver 
nitrate,  using  potassium  iodide  as  indicator.  If  n  —  the  volume  of 
silver  solution,  and  x  =  the  quantity  of  acetone  per  litre  of  the  original 
liquid,  aj  =  (7i-0-4)x0-3. 

The  ethylic  alcohol  present  must  not  exceed  1°,  and  the  methylic 
alcohol  must  not  exceed  10°.  C.  H.  B. 

Detection  of  Tartaric  Acid  in  Presence  of  Oxalic  Acid.  By 
WiLHELM  Fresenius  (Zeit.  anal.  Chem.,  1899,  38,  33 — 35). — Tartaric 
acid  cannot  be  separated  from  oxalic  acid  by  methods  based  on  the  dif- 
ference in  the  solubilities  of  the  calcium  salts  in  acetic  acid.  On  adding 
calcium  chloride  to  acetic  acid  solutions  of  the  two  organic  acids,  oxalic 
acid  produces  a  precipitate  instantly,  tartaric  acid  only  after  some  time, 
so  that  the  presence  of  tartaric  acid  is  no  obstacle  to  the  detection  of 
oxalic  acid  ;  but  in  a  mixed  solution,  the  calcium  oxalate  carries 
down  the  calcium  tartrate  almost  completely.  The  methods  laid 
down  in  Fresenius'  "  Qualitative  analysis  "  permit  of  the  detection 
of  both  acids  as  well  as  of  citric  acid,  when  occurring  together. 

M.  J.  S. 

Analysis  of  Mixtures  of  Ortho-,  Meta-,  and  Para-nitrobenzoic 
Acids.  By  Arnold  F.  Holleman  {Bee.  Trav.  Chim.,  1898,  17, 
335 — 345). — The  method  described  is  based  on  the  difference  in  the 
solubilities  of  the  three  acids  in  water  at  25°  (this  vol.,  i,  141)  ;  50  c.c. 
of  water  saturated  at  this  temperature  with  the  ortho-acid  alone  is 
neutralised  by  21*1  c.c  of  iV^/lO  baryta;  solutions  of  the  meta-  and 
para-acids  prepared  in  the  same  manner  alone  neutralise  10*0  and 
I'O  c.c.  of  the  alkali.  A  mixture  of  the  ortho-  and  meta-acids 
neutralises  32  2  c.c.  of  the  baryta,  whilst  mixtures  of  the  para-  with  the 
ortho-  and  with  the  meta-acid  neutralise  respectively  22*1  and  ll'Occ. 
(compare  loc.  cit.).  The  method  adopted  in  the  analysis  is  as  follows. 
A  weighed  quantity  of  the  mixture  of  acids  (1 — 1*5  grams)  is  shaken 
in  a  bottle  during  3  hours  with  50  c.c.  of  water  until  the  latter  is 
completely  saturated  ;  25  c.c.  of  the  solution  is  then  titrated  against 
decinormal  baryta,  using  phenolphthalein  as  indicator,  and  the  re- 
mainder of  the  solution  rapidly  filtered  with  the  aid  of  the  pump.  The 
residue  is  then  extracted  successively  with  fresh  quantities  of  water, 
using  50  c.c.  each  time,  the  total  amount  of  acid  dissolved  by  each  being 
determined  by  decinormal  baryta,  until  the  residue  finally  remaining 
consists  of  one  of  the  acids  only,  in  a  pure  state.  This  is  then  weighed, 
whilst  the  amount  previously  dissolved  is  calculated  by  taking  into 
account  its  solubility  in  the  various  portions  which  have  previously  had 
their  total  acidity  determined  ;  in  the  case  of  mixtures  containing  both 
the  ortho-  and  meta-acid,  allowance  must  be  made  for  their  increased 
solubility  in  presence  of   one  another.     A  large  number  of  results 
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are  given  indicating  the  accuracy  of  the  method,  and  the  means  of 
applying  it  to  mixtures  containing  two  only  or  all  three  of  the  acids 
simultaneously. 

By  means  of  this  process,  the  author  finds  that  the  product  ob- 
tained on  nitrating  benzoic  acid  by  Gerland's  method  [Annalen,  1854, 
91,  186),  after  being  freed  from  sulphuric  acid  by  washing  with  water, 
and  from  unchanged  benzoic  acid  by  steaming,  contains  6*9  per  cent, 
of  ortho-,  1*1  per  cent,  of  para-,  and  92-0  per  cent,  of  meta-nitro- 
benzoic  acid ;  the  amount  of  the  ortho-acid  actually  formed  is,  how- 
ever, probably  greater  than  here  given,  some  being  dissolved  during 
the  removal  of  the  sulphuric  acid.  W.  A.  D. 

The  Refraction  Constant  in  Oil  and  Fat  Analysis.  By 
Henry  E.  Procter  (J.  Soc.  Chem.  Ind.,  1898,  17,  1021— 1025).— The 
value  of  the  information  obtainable  from  a  determination  of  the  re- 
fractive index  of  a  fat  can  be  considerably  enhanced  by  calculating 
the  specific  refractive  energy  or  refraction  constant.  The  formula 
proposed  by  Gladstone  and  Dale  {n  —  l)/d,  where  n=  index  of  refraction 
and  d  =  density,  is  fairly  constant  within  the  range  of  temperature 
suitable  for  such  observations,  but  the  expression  n'^  —  ll{n^  +  2)d,  in- 
troduced by  Lorenz  and  Lorentz,  is  still  more  closely  constant,  espe- 
cially under  extreme  conditions,  and  is  better  adapted  for  calculating 
the  refractive  energy  of  a  compound  from  the  refraction  equivalents 
of  the  elements. 

The  author  gives  a  brief  account  of  the  Zeiss- Abbe  refractometer, 
tables  of  the  specific  gravities,  also  refractive  indices  and  refraction  con- 
stants of  a  number  of  the  commoner  oils,  fats,  and  fatty  acids  from  his 
own  determinations,  and  of  the  specific  refractions  of  the  chief  fatty 
acids  and  glycerides  calculated  from  the  atomic  refractions  determined 
by  Conrady,  and  indicates  the  manner  in  which  a  knowledge  of  these 
values  may  be  applied  to  fat  analysis.  M.  J.  S. 

Volatile  and  Insoluble  Patty  Acids  of  Butter.  By  Robert 
Henriques  (Chem.  Centr.,  1898,  ii,  797—798;  from  Chem.  Rev.  Felt. 
Harz-Ind.^b,  169 — 172). — This  is  a  preliminary  investigation  intended 
to  throw  more  light  on  the  subject  of  edible  fats. 

The  author  has  attempted  to  estimate  the  amount  of  volatile  and 
easily  soluble  fatty  acids  in  butter.  The  distillate  obtained  when 
applying  the  Reichert-Meissl  test,  after  being  carefully  titrated,  was 
evaporated  to  dryness  and  the  residue  further  dried  until  the  weight 
was  constant.  From  the  weight  of  the  soap,  the  amount  and  average 
molecular  weight  of  the  acids  may  be  calculated  by  means  of  the 
Reichert-Meissl  number.  The  percentage  of  potash  soap  is  called  the 
"  soap-figure."  Calling  this  a,  and  the  R.-M.  figure  h,  the  percentage 
of  the  volatile  easily  soluble  acids  equals  a  -  766/1000,  and  the  average 
molecular  weight  of  the  same  equals  1000  a/26 -38.  Analyses  of 
different  butter-fats  showed  that  whilst  the  molecular  weights  of  the 
acids  were  almost  the  same,  the  amounts  of  acids  were  lower  in  the  case 
of  abnormal  samples ;  the  process  is,  therefore,  at  present,  not  adapted 
for  the  detection  of  butter  mixtures. 

The  author  has  constructed  a  table  showing  the  various  analytical 
butter-figures,  the  results  being  obtained  as  follows.    Five  grams  of  fat 
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is  saponified  with  25  c.c.  of  normal  alcoholic  potash,  10  c.c.  of  water  is 
added,  and  the  excess  of  alkali  titrated  with  2V/2  sulphuric  acid  ;  after 
adding  a  few  drops  of  alkali,  the  alcohol  is  distilled  off,  100  c.c.  of 
water  and  40  c.c.  of  dilute  sulphuric  acid  (1  :  5)  are  added,  and  110  c.c.  is 
distilled  off;  100  c.c.  of  this  is  then  titrated  with  iV/lO  potash.  The 
number  of  c.c.  used  multiplied  by  I'l  represents  the  R.-M.  number. 
The  neutralised  liquid  is  evaporated  to  dryness,  and  the  weight  of  the 
residue,  multiplied  by  0*022,  gives  the  soap  figure,  from  which  the 
percentage  of  free  acids  and  their  molecular  weight  are  found  by  the 
above  formulae.  The  amount  of  easily  volatile  and  soluble  acids  in 
butter  of  normal  R.-M.  figure  is  from  5 — 6  per  cent.  ;  in  abnormal 
samples,  from  4 — 5  per  cent.  Their  average  molecular  weight  varies 
from  93-3— 99-8  per  cent.  L.  de  K. 

Cause  of  Rancidity  of  Butter.  By  Carl  Amthor  {Zeit.  anal. 
Chem.,  1899,  38,  10 — 20). — It  has  hitherto  not  been  found  possible  to 
give  numerical  expression  to  the  degree  of  rancidity  of  butter,  and 
most  of  the  chemists  who  have  investigated  the  subject  have  arrived 
at  discordant  views  as  to  the  nature  of  the  changes  which  produce 
rancidity.  The  author  brings  forward  experiments  which  show  that 
the  development  of  rancidity  is  accompanied,  not  only  by  a  large 
increase  in  the  total  acidity,  and  a  smaller,  but  still  very  evident, 
increase  in  the  amount  of  volatile  acids,  but  that  there  is  at  the  same 
time  a  production  of  volatile  ethylic  salts,  principally  ethylic  butyrate, 
with  small  amounts  of  the  salts  of  higher  fatty  acids.  In  the  initial 
stages  of  rancidity,  the  volatile  acids,  chiefly  butyric  acid,  predomi- 
nate, and  conceal  the  odour  of  the  ethylic  butyrate,  but  as  the  change 
progresses  the  latter  becomes  the  more  conspicuous.  A  loss  of  both 
volatile  acids  and  volatile  ethereal  salts  occurs  on  keeping,  so  that  in 
very  old  butter  none  of  the  latter  can  be  found,  and  in  this  state  the 
butter  has  only  a  feeble  odour  resembling  tallow.  These  changes  are 
undoubtedly  brought  about  by  micro-organisms,  which  produce  alcohol 
from  the  lactose,  and  at  the  same  time  split  up  the  glycerides, 
especially  the  butyrin,  the  glycerol  undergoing  further  changes  which 
result  in  the  formation  of  aldehydes  and  ketones.  Since  even  fresh 
butter  yields  saponifiable  substances  when  distilled,  it  would  seem 
that  the  proportion  of  ethylic  butyrate  and  volatile  fatty  acids 
should  be  employed  as  the  criterion  of  rancidity.  The  co-operation  of 
butter  analysts  in  further  investigation  in  this  direction  is  invited. 

M.  J.  S. 

Analysis  of  Pats.  VI.  Detection  of  Cotton-seed  Oil  in 
Lard.  By  A.  Bomer  {Chem.  Centr.,  1898,  ii,  646—648;  from  Zeit. 
Unters.  Nahr-Genussm.,  1898,  532 — 552.  Compare  this  vol.,  ii,  191, 
192). — The  paper  is  chiefly  devoted  to  a  criticism  of  the  processes 
proposed  for  the  detection  of  cotton  seed  oil  in  lard.  Owing  to  the 
peculiar  nature  of  American  lard,  neither  the  iodine  absorption  of  the 
sample  nor  that  of  its  liquid  fatty  acids  is  of  much  use  to  detect  the 
adulteration.     The  same  may  be  said  of  the  various  colour  tests. 

In  separating  the  liquid  fatty  acids,  it  will  be  found  advantageous 
to  use  the  zinc  instead  of  the  lead  soaps.  It  is  probable  that  the 
iodine  absorption  may  be  found  by  acting  directly  on  the  ethereal 
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solution  of  the  zinc  soap  without  previously  liberating  the  oleic  acid; 
this  would  save  much  time. 

The  best  test  at  present  is  the  phytosterol  test.  Enough  phytosterol 
may  be  obtained  from  10  grams  of  adulterated  lard  to  make  a 
microscopical  examination.  L.  de  K. 

The  Arachidic  and  Lignoceric  Acids  of  Earth-nut  Oil  and 
their  Estimation.  By  Leonard  Archbutt  {J.  Soc.  Chem.  Ind.,  1898, 
17,  1124 — 1126). — The  mean  molecular  weight  of  the  mixture  of  acids 
obtained  from  earth-nut  oil  by  Renard's  process  (this  Journ.,  1872,  180) 
indicates  that  it  is  a  mixture  of  arachidic  and  lignoceric  acids,  in  which 
the  latter  largely  predominates.  The  author  modifies  Renard's  process 
by  precipitating  only  a  fraction  of  the  fatty  acids  as  lead  salts  ;  one 
gram  of  lead  acetate  is  sufficient  to  convert  the  whole  of  the  arachidic 
and  lignoceric  acids  in  10  grams  of  earth-nut  oil  into  lead  soaps,  and 
there  is  a  great  advantage  in  having  less  lead  oleate  to  remove  by 
ether.  The  10  grams  of  oil  is  saponified  by  4  grams  of  sodium 
hydroxide  and  70  c.c.  of  alcohol ;  the  soap,  freed  from  alcohol,  is  de- 
composed by  hydrochloric  acid,  and  the  fatty  acids  extracted  by 
ether.  After  distilling  off  the  ether,  the  acids  are  dissolved  in 
50  c.c.  of  90  per  cent,  alcohol,  and  the  warm  solution  is  precipitated 
with  5  c.c.  of  a  20  per  cent,  solution  of  lead  acetate.  The  precipitate 
is  digested  and  washed  with  ether  until  free  from  lead  oleate,  then 
decomposed  by  hydrochloric  acid  in  presence  of  ether,  and  the  ethereal 
solution,  after  washing,  is  evaporated  to  dryness,  and  the  residue, 
dissolved  in  50  c.c.  of  hot  90  per  cent,  alcohol,  is  allowed  to 
crystallise  for  1  hour  at  exactly  15°.  The  crystals  are  collected  on  a 
Gooch  filter,  washed  as  prescribed  by  Renard  (see  also  Tortelli  and 
Ruggieri  (Abstr.,  1898,  ii,  653)  and  weighed.  The  author  confirms 
the  statement  of  Tortelli  and  Ruggieri  {J.  Soc.  Chem.  Ind.,  1898, 
876)  that  the  correction  to  be  applied  for  the  solubility  of  the  mixed 
acids  in  90  per  cent,  alcohol  is  greater  than  was  stated  by  Renard, 
and  agrees  with  them  that  the  correction  must  be  varied  according 
to  the  weight  of  the  crystals  ultimately  obtained.  A  table  for  this 
purpose  is  given.  M.  J.  S. 

Estimation  of  Earth-nut  Oil  in  Admixture  with  other  Oils. 
By  Ferdinand  Jean  {Chem.  Centr.,  1898,  ii,  585  ;  from  Ann.  Ghim. 
Anal.  Applic,  3,  220 — 221) — Ten  grams  of  the  sample  to  be  tested  for 
earth-nut  oil  is  heated  to  110°,  3  grams  of  potassium  hydroxide  dis- 
solved in  spirits  of  wine  added,  and  the  whole  well  stirred.  The  soap 
is  then  boiled  in  a  reflux  apparatus  with  100  c.c.  of  36  per  cent, 
alcohol,  previously  saturated  at  15°  with  potassium  arachidate,  until 
the  mass  is  entirely  dissolved.  After  being  kept  for  12  hours  at  15°, 
the  alcohol  is  drained  off  and  the  residue  treated  as  before  with 
100  c.c.  of  the  same  alcohol.  After  removing  the  liquid  portion,  the  solid 
soap  is  dissolved  in  50  c.c.  of  hot  water  containing  a  little  hydro- 
chloric acid,  and  the  liberated  arachidic  acid  dissolved  in  light 
petroleum  and  recovered  by  evaporation.  Its  melting  point  should 
be  71 — 72°;  5*5  parts  of  arachidic  acid  represent  100  parts  of  earth-nut 
oil.  L.  DE  K. 
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The  Constants  of  Curcas  Oil. — By  Leonard  Archbutt  {J.  Soc. 
Chem.  Ind.y  1898,  17,  1009— 1010).— An  undescribed  sample  of  oil 
examined  by  the  author  was  identified  as  Curcas  oil.  Its  constants, 
in  the  crude  state  (a)  and  refined  condition  {b),  as  well  as  those  of 
an  undoubted  sample  of  the  refined  oil  (c),  differed  somewhat  from 
those  hitherto  published. 

Specificgravity  at  15-5"^    0-9205 

Absolute  viscosity  at  15*5     0-858 

Rise  of  temperature  with   97   per  cent,    sulphuric   acid 

(Maumene  value)   67 

Saponification  value  (per  cent.)  19 

Iodine  value    98 

Hehner  value 

Acetyl  value  (Lewkowitsch) 14 

Reichert-Meissl  value 

Acidity  (as  oleic  acid)  (per  cent. )     11 

Unsaponifiable  matter  (per  cent. )    

Melting  point  of  fatty  acids 

The  crude  oil  was  yellowish-brown  in  colour ;  the  refined  oil  pale 
yellow.  All  three  samples  saponified  readily.  Sample  b  solidified 
at  2 "8°.  When  exposed  in  a  thin  film  on  glass  at  50°,  sample  b  dried 
in  about  24  hours,  sample  c  in  30  hours.  With  nitric  acid  of 
sp.  gr.  =  1"375,  sample  b  gave  a  pale  brown  colour,  changing  to  orange 
after  a  time.  The  reactions  with  silver  nitrate  (Milliau),  and  with 
amylic  alcohol,  carbon  bisulphide,  and  sulphur  (Halphen)  were 
negative.  M.  J.  8. 

Estimation  of  Nicotine  in  Tobacco.  By  Kudolf  Hefelmann 
(Chem.  Centr.,  1898,  ii,  562—563;  from  Pharm.  Centr.-Halle,  39, 
523 — 524). — The  author  states  that  he  has  for  two  years  estimated 
nicotine  in  tobacco  by  a  process  similar  to  that  described  by  Keller 
(this  vol.,  ii,  193).  Twenty  grams  of  the  sample,  dried  at  50°,  or 
in  a  desiccator,  is  treated  in  a  300  c.c.  glass-stoppered  flask  with 
20  c.c.  of  6  per  cent,  alcoholic  potash  until  the  powder  is  thoroughly 
moistened,  200  c.c.  of  ether  is  added,  and  the  mixture  well 
shaken  and  left  to  settle.  Fifty  c.c.  of  the  ether  is  now  pipetted 
off  and  allowed  to  evaporate  in  a  porcelain  dish ;  the  crude  nicotine 
remaining  is  dissolved  in  10  c.c.  of  alcohol,  and,  after  adding  50  c.c. 
of  water,  is  titrated  with  iVVlO  sulphuric  acid,  using  cochineal  or 
hsematoxylin  as  indicator.  If  a  more  accurate  estimation  is  desired, 
50  c.c.  of  the  ethereal  extract  is  distilled  off,  and  the  residue,  after 
adding  a  few  drops  of  aqueous  soda  and  10  c.c.  of  water,  is  distilled 
in  a  current  of  steam,  when  the  distillate  may  be  accurately  titrated. 

L.    DE   K. 

Separation  and  Estimation  of  Caflfeine  and  Theobromine. 
By  Heinrich  Brunner  and  Heinrich  Leins  {Chem.  Centr.^  1898,  ii, 
512—513;  from  Schweitz.  Wochschr.  Pimrm.,  36,  301— 303).— The 
authors  propose  the  following  method  for  the  detection  and  estimation 
of  caffeine  and  theobromine  in  such  products  as  coffee,  cocoa,  kola,  (kc. : 
10  grams  of  the  powdered  substance  is  boiled  for  half  an  hour  with 
500  c.c.  of  water,  the  evaporated  water  being  replaced  from  time  to 
time.     Small  quantities  of  lead  hydroxide  are  now  added  until  the 
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liquid  is  colourless,  the  boiling  is  continued  for  another  16 
minutes,  the  liquid  filtered,  and  the  residue  extracted  twice  more  with 
500  c.c.  of  water ;  the  mixed  filtrate  is  boiled  down  to  500  c.c,  and 
the  lead  removed  by  a  current  of  carbonic  anhydride.  The  filtrate, 
evaporated  to  dryness  at  100°  along  with  some  clean  sand,  is 
extracted  in  a  Soxhlet  apparatus  for  6  to  8  hours  with  ether.  The 
residue  left  on  evaporating  the  extract  to  dryness  is  extracted  thrice 
with  50  c.c.  of  boiling  water  ;  after  cooling  to  50°,  the  liquid  is  filtered, 
evaporated  nearly  to  dryness,  and  the  residue  dried  at  80°.  To  sepa- 
rate the  alkaloids,  they  are  dissolved  in  hot  water,  silver  nitrate  is 
added,  the  precipitate  dissolved  in  2  to  3  c.c.  of  ammonia,  and  heated 
on  the  water-bath  in  the  dark  until  the  odour  of  ammonia  has  disap- 
peared. When  cooled  to  30°,  the  silver  theobromine  (C^H^AgN^Og)  is 
collected  on  a  weighed  filter  and  dried  at  100°.  The  silver  in  the 
filtrate  is  precipitated  with  sodium  chloride,  the  filtrate  evaporated  to 
dryness,  and  the  caffeine  extracted  with  ether.  The  alkaloid  is  dried 
at  100°  and  weighed.  L.  de  K. 

Separation  of  Creatine.  By  E.  F.  Ladd  and  P.  B.  Bottenfield 
(Amer.  Chem.  J.,  1898,  20,  869— 871).— Neubauer's  method  for  the 
separation  of  creatine  gives  somewhat  higher  values  than  the  methods 
of  Stradeler  or  Liebig.  In  Liebig's  process,  it  is  impossible  to  remove 
the  last  traces  of  barium  by  means  of  carbonic  anhydride  without  a 
slight  loss  of  creatine,  whilst  the  use  of  alcohol  in  Stradeler's  method 
involves  the  extraction  of  fatty  material,  in  subsequently  removing 
which  a  loss  of  creatine  always  occurs,  although  the  error  here  is 
not  so  great  as  that  in  Liebig's  method.  W.  A.  D. 

Comparison  of  Methods  for  Estimating  Caffeine.  By  E.  F. 
Ladd  (Anier.  Chem.  J.,  1898,  20,  866— 869).— The  values  obtained 
by  the  methods  of  Vite,  Peligot,  and  Crosschoff  are  always  lower  than 
those  obtained  by  Gomberg's  process  (Abstr.,  1897,  i,  129),  which  is 
at  once  the  most  accurate  and  most  simple.  Vite's  method  appears 
to  be  entirely  untrustworthy.  W.  A.  D. 

Behaviour  of  Prussian  Blue  with  Solvents  in  the  Presence 
of  Fat.  By  Wilhelm  Fresenius  and  Leo  Grunhut  {Zeit.  anal.  Chem., 
1899,  38,  31 — 33). — During  the  examination  of  a  blue  transfer 
paper  for  coal-tar  dyes,  the  observation  was  made  that  Prussian  blue 
ground  with  oil  (what  oil  is  not  specified)  yields,  on  treatment  with 
either  ether  or  chloroform,  a  clear  blue  solution,  which  can  be  filtered 
unchanged.  When  ground  with  oleic  acid,  the  solutions  were  still 
more  deeply  coloured.  With  light  petroleum,  on  the  contrary,  a 
perfectly  colourless  solution  of  the  oil  was  obtained.  M.  J.  S. 

Estimation  of  Indigo-blue  and  Indigo-red  in  Natural  and 
Synthetical  Indigo.  By  W.  F.  Koppeschaar  (Zeit.  anal.  C/mti., 
1899,  38,  1 — 10). — The  older  methods  of  estimating  indigotin  are 
untrustworthy  when  applied  to  the  product  obtained  by  the 
methods  in  use  at  the  present  day  for  the  manufacture  of  natural 
indigo,  as  this  contains  far  more  indigo-red  than  was  for'nerly 
the  case.  The  author  gives  the  preference  to  a  colorimetric 
method,    on    the    ground    of    its    directness    and    rapidity ;    it  is, 
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however,  essential  to  remove  at  least  the  greater  part  of  the  indigo-red 
and  indigo-brown,  by  digestion  with  glacial  acetic  acid  in  which  both 
these  colouring  matters  are  soluble.  Half  a  gram  of  the  finely- 
pulverised  indigo  is  mixed  with  100  c.c.  of  glacial  acetic  acid  in  a 
conical  flask,  and  heated  in  the  water-bath  at  100°  for  an  hour  with 
frequent  shaking  ;  after  allowing  the  undissolved  substances  to  subside 
completely  (the  flask  being  left  in  an  oblique  position  for  an  hour), 
the  clear  solution  is  carefully  decanted  through  a  filter  of  ignited 
asbestos,  and  if  from  the  depth  of  colour  of  the  solution  the  proportion 
of  indigo-red  seems  to  be  considerable,  the  residue  is  again  washed 
with  glacial  acetic  acid.  The  residue  in  the  flask  and  the  asbestos 
filter  are  now  treated  with  50  c.c.  of  pure  concentrated  sulphuric  acid 
and  kept  at  70°  for  2  hours,  the  small  quantity  of  acetic  acid 
(about  6  c.c.)  left  in  the  flask  being  found  to  have  no  prejudicial 
influence.  The  solution  is  then  diluted  to  250  c.c.  and  25  c.c.  of  this 
is  again  made  up  to  500  c.c.  and  is  colorimetrically  compared  with  a 
solution  containing  0*1  gram  of  pure  indigotin  per  litre.  A  special 
colorimeter  based  upon  that  of  Salleron  (this  Journal,  1872,  527) 
is  figured  and  described.  For  the  estimation  of  the  indigo-red,  an 
aliquot  part  of  the  acetic  acid  extract  is  partially  (about  |)  neutralised 
with  sodium  hydroxide,  whereon  the  indigo-red  is  precipitated  whilst 
the  indigo- brown  remains  in  solution.  The  precipitate  is  collected  on 
a  small  filter  and  washed  with  a  5  per  cent,  sodium  hydroxide  solution 
and  finally  with  water  containing  2  per  cent,  of  acetic  acid, 
dried,  dissolved  in  50  c.c.  of  glacial  acetic  acid  and  compared 
colorimetrically  with  pure  solution  of  indigo-red  in  glacial  acetic  acid 
(50  milligrams  per  litre).  The  latter  may  be  conveniently  prepared 
by  diluting  with  water  a  glacial  acetic  acid  extract  of  a  suitable  indigo, 
washing  the  precipitate  with  sodium  hydroxide,  and  subliming  it  under 
reduced  pressure.  The  synthetical  indigo- red  introduced  into  commerce 
by  the  Badische  Anilin  und  Soda  Fabrik  is  not  identical  with  the 
natural  substance,  and  is  not  free  from  indigotin.  Like  all  colori- 
metric  processes,  the  method  requires  acuteness  of  vision ;  in  the 
author's  case,  the  errors  varied  between  0*2  and  0*8  per  cent,  for  indigo- 
blue,  and  for  indigo-red  were  even  smaller.  M.  J.  S. 

Estimation  of  Urinary  Indican.  By  Fritz  Obermayer  {Zeit. 
physiol,  Chem.,  1899,  26,  427— 428).— Wang  (Abstr.,  1898,  ii,  659) 
has  described  a  method  of  estimating  the  indican  in  urine  which  is, 
in  principle,  the  same  as  the  author's  {Wiener  klin.  Rundschau^  1898, 
No.  34).  Tn  some  details,  however,  the  methods  difl'er,  and  these  are 
commented  upon.  W.  D.  H. 

Some  Reactions  of  Biliary  Acids  and  their  Detection  in 
Urine.  By  Dioscoride  Vitali  {Chem.  Centr.,  1898,  ii,  1035;  from 
Boll.  Chim.  Farm.^  37,  609 — 617). — When  biliary  acids  are  slowly 
heated  in  a  dish  with  concentrated  sulphuric  acid,  the  liquid  turns 
first  yellow,  then  orange  yellow,  and  finally  blood  red.  If  the  heat 
is  raised  until  white  fumes  are  visible,  the  liquid  afterwards  shows 
a  green  fluorescence  ;  this  can  be  observed  even  when  the  colours  are 
not  very  plain  owing  to  interfering  matters.  If  biliary  acids  are 
moistened  with   sulphuric   acid  and  then  covered  with  hydrochloric 
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acid,  green  streaks  are  noticed  which  turn  blue,  violet,  and  finally- 
red.  To  isolate  the  acids  from  urine,  the  latter,  after  being  acidified 
and  concentrated,  is  mixed  with  chloroform  and  sufiicicnt  alcohol 
to  dissolve  this  ;  on  adding  water,  the  chloroform  (containing  alcohol) 
separates  and  contains  the  biliary  acids.  Amylic  alcohol  also  ex- 
tracts the  acids.  To  test  for  the  acids  in  the  presence  of  biliary 
colouring  matters,  the  author  decolorises  the  urine  with  freshly 
precipitated  lead  sulphide,  and  then  tests  for  the  acids  in  the  filtrate. 

L.  DE  K. 

Detection  of  Albumin  and  Albumoses  in  Animal  Liquids. 
By  E.  KiEGLER  {Zeit.  anal.  Chem.,  1899,  38,  68;  irom  Pharm.  Centr., 
1897,  379). — A  solution  containing  albumin,  even  at  a  dilution  of 
1:40000,  gives  with  y8-naphthalenesulphonic  acid  a  precipitate  insoluble 
on  heating.  Albumoses  are  also  precipitated  by  this  reagent,  but  the 
precipitate  dissolves  on  heating,  and  reappears  on  cooling.  Aluminium 
)8-naphtholdisulphonate  (so-called  alumnol)  in  acid  solutions  is  also  a 
serviceable  reagent.  The  author  uses  a  solution  containing  4  grams 
of  alumnol  and  citric  acid  in  100  c.c,  and  adds  20 — 30  drops  to  10  c.c. 
of  the  liquid  to  be  tested.  With  this  reagent  also,  the  albumose  pre- 
cipitate dissolves  on  warming.  M.  J.  S. 

Estimation  of  the  Bitter  Principles  in  Hops.  By  Carl  J. 
LiNTNER  {Chem.  Centr.,  1898,  ii,  684 — 685  ;  from  Zeit.  Ges.  Brauw.,  21, 
407 — 410). — The  process  recommended  by  the  author  is  not  intended 
as  a  commercial  one  for  the  valuation  of  hops,  but  promises  to  become 
of  scientific  interest.  Into  a  500  c.c.  flask  having  also  a  mark  at  505, 
10  grams  of  the  sample  is  introduced;  300  c.c.  of  light  petroleum  is 
added,  and  the  flask  is  attached  to  a  reflux  condenser.  The  flask  is 
heated  by  inserting  it  to  the  depth  of  2 — 3  cm.  in  water  at  about  50°; 
it  is  important  that  the  boiling  point  of  the  solvent  should  be 
between  30°  and  50°.  The  bulk  of  the  bitter  principle  is  dissolved  after 
about  2  hours,  but  the  boiling  is  continued  for  8  hours ;  when  cold, 
the  liquid  is  made  up  to  the  top  mark  at  17*5°,  well  shaken,  and  at 
once  filtered.  One  hundred  c.c.  of  the  filtrate  is  mixed  with  80  c.c.  of 
commercial  absolute  alcohol,  phenolphthalein  is  added,  and  the  liquid  is 
titrated  with  iV^/10  alcoholic  potash  containing  as  little  water  as 
possible.  A  blank  experiment  should  be  made  to  ascertain  the  amount 
of  potash  neutralised  by  the  mixture  of  alcohol  and  light  petroleum.  The 
amount  of  alkali  required  by  the  sample  multiplied  by  0*4  represents 
the  bitter  principle  (chiefly  lupulin).  Hops  generally  yield  from 
14*6 — 12*7  per  cent,  by  this  process.  L.  de  K. 


265 
General  and  Physical  Chemistry. 


Influence  of  Elements  on  the  Optical  Activity  of  the 
Amyl  Radicle.  By  A.  Brjuchonenko  {J.  pr.  Chem.,  1899,  [ii  ],  69, 
45 — 52). — When  sulphur  is  introduced  into  the  molecule  of  amyl  com- 
pounds in  direct  combination  with  the  amyl  group,  the  specific  rota- 
tion is  largely  increased.  If  either  amylic  sulphide  or  bisulphide  is 
dissolved  in  carbon  bisulphide,  and  sulphur  is  added  to  the  solutioD, 
the  specific  rotation  is  not  increased  by  the  uncombined  sulphur. 

Ay^S.  Ay^S,.  Ayl. 


AyOH. 

AySH. 

AySMe. 

AySEt. 

-  4-34° 

+  2-20° 

+  12-30° 

+  13-75" 

-4-40 

-4-30 

[a]o<  -4-40  +24-52°  +4-15° 

+  72-48° 

It  is  found  that  when  elements  of  the  same  group  of  the  periodic 
system  are  attached  to  the  amyl  radicle,  they  increase  the  specific 
rotation  the  more,  the  greater  their  atomic  weights.  Further,  the 
influence  increases  from  the  7th  to  the  5th  group.  The  following  table 
gives  the  values  of  the  specific  rotations,  divided  by  two  when  two 
amyl  groups  are  present ;  the  amylic  ether  cited  is  isoamylic  ^amylic 
ether. 

NHAy2=  +  2-80°        Ay20  =  +    0-70°      AyCi*  =  +1-24°. 

Ay2S   =+12-26       AyBr*= +3-50. 

Ay2Se=+20(?)      Ayl*    =+5-41. 

*  These  were  prepared  from  a  sample  of  alcohol  which  had  [o]d= -5-7°,  the 
others  from  a  sample  with  [a]D=-4'4°,  to  which  correspond  AyBr  [o]d= +2'5l° 
and  Ayl  [a]n=  +4-17°,  [Ay^CgHnL 

C.  F.  B. 
Relation  between  Structural  and    Magneto-optic  Rotation. 
By   A.    W.    Wright   and  D.  Albert  Kreider   {Amer.  Journ.    Sci.^ 
1898,   [iv],  6,   416 — 427). — It  seemed  possible   that   if  an  inactive 
compound,    capable   of    forming    active    crystals,    were    allowed    to 
crystallise  in  a  magnetic  field,  one  of  the  active  forms  might  predomi- 
nate, or  that  the  field  might  in  other  ways  influence  the  formation  of 
active  products.      Experiments  were  first   made  with   dextrotartaric 
acid,  5  grams  of  which,  with  3  c.c.   of  water,  were  heated    (1)  under 
ordinary  conditions,  (2)  in  a  strong  magnetic  field,   but    no  difference 
was  observable  between  the  final  products.     Sodium  chlorate  was  then 
allowed  to  crystallise  in  a  magnetic  field,  and  although  the  first  set  of 
experiments  appeared  to  indicate  an  excess  of  dextro-crystals,  further 
experiments  proved  that  this  was   purely  accidental,  a  field   of  800 
C.G.S.  units  having  no  effect  on  the  crystals,  although  a  tendency  of  the 
crystals  to  cluster  in  the  strongest  part  of  the  field  was  observed  both 
with  sodium  chlorate  and  with  ferrous  sulphate.    Owing  to  the  negative 
nature  of  these   results,  the  authors  repeated  Kipping   and    Pope's 
researches  on  the  crystallisation  of  sodium   chlorate  in  dextrose  solu- 
tions (Trans.,  1896,  606),  but  without  their  definite  results. 

L.  M.  J. 
Note  by  Abstractor. — The  authors  only  refer  to  the  abstract  of 
Kipping  and  Pope's  paper  which  appeared  in  the  Chemical  News,  and 
VOL.  LXXVI.  ii.  19 
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appear  to  be  familiar  only  with  this,  as  they  state  erroneously  that 
"  Kipping  and  Pope  do  not  state  the  number  of  results  upon  which 
they  have  based  their  conclusions."  The  difference  is  perhaps  ascrib- 
able  to  the  fact  that  the  authors  employed  a  5  per  cent,  solution  of 
dextrose,  whereas  Kipping  and  Pope  used  a  20  per  cent,  solution. 

Spectra  of  Hydrogen.  By  Theodore  W.  Pichards  (Amer.  Chem. 
J.,  1899,21,  172—174.  Compare  Abstr.,  1897,  ii,  199).— Hydrogen 
containing  a  trace  of  water  vapour  readily  gives  the  red  four-line 
spectrum  when  submitted  to  the  continuous  discharge,  whereas  the 
perfectly  dry  gas  gives  the  ^*  white  spectrum,"  and  a  very  great 
strength  of  current  must  be  employed  to  obtain  the  red  spectrum  under 
these  conditions.  The  heterogeneous  water  molecule  more  readily 
undergoes  dissociation,  and  the  red  spectrum  is  characteristic  of  atomic 
hydrogen ;  the  homogeneous  hydrogen  molecule  is  more  stable,  and  the 
white  spectrum  is  due  to  molecular  hydrogen.  G.  T.  M. 

Anomalous  Dispersion  of  Incandescent  Sodium  Vapour. 
By  Henri  Becquerel  {Comjyt.  rend.y  1899,  128,  145 — 151). — The 
author  has  continued  his  investigations  of  the  anomalous  dispersion 
of  incandescent  sodium  vapour  {Compt.  rend.^  1898,  127,  899),  and 
has  recognised  that  two  different  anomalous  dispersions  due  to  Dj 
and  D2  respectively  are  superposed,  the  superposition  being  most 
distincc  between  the  two  lines,  and  in  this  interval  there  is  an 
extraordinarily  rapid  variation  in  the  index  of  refraction  with  a 
change  in  wave-length.  For  rays  very  near  Dj  or  Dg  but  of  some- 
what shorter  wave-length,  the  index  of  refraction  is  less  than  unity. 
It  is  noteworthy  that,  in  this  region,  the  vapour  is  at  one  and  the 
same  time  absorbing  and  emitting  rays  of  the  same  wave-length,  and 
it  would  seem  that  this  peculiar  state  of  motion  is  the  cause  of  the 
perturbations  observed.  The  author's  observations  are  in  accord  with 
the  theory  of  anomalous  dispersion  propounded  by  Lord  Kelvin  and 
Helmholtz. 

When  the  prismatic  flame  containing  the  incandescent  sodium 
vapour  is  placed  in  a  powerful  magnetic  field,  the  phenomena  observed 
are  due  to  a  superposition  of  the  anomalous  dispersion  and  Zeeman's 
phenomenon.  For  a  given  wave-length,  the  vibrations  parallel  with 
the  field  have  not  the  same  index  of  refraction  as  the  vibrations  perpen- 
dicular to  the  field,  and  it  follows  that  the  vapour  should  be  biref ractive, 
as  suggested  by  Voigt,  who  first  observed  the  phenomenon.     C.  H.  B. 

Chemical  Effects  of  X-Rays.  By  P.  Villard  {Compt.  rend., 
1899,  128,  237 — 239). — When  photographic  plates  that  have  been 
exposed  to  the  action  of  X-rays  are  afterwards  exposed  to  light,  the 
image  undergoes  reversal  in  the  same  way  as  if  both  exposures  had 
been  made  to  light,  and  the  precise  character  of  the  phenomena 
depends  on  the  relative  magnitudes  of  the  exposures.  Plates  exposed 
for  some  time  to  X-rays  show  increased  sensitiveness  to  the  less 
refrangible  rays.  C.  H.  B. 

Electrosynthesis.  By  William  G.  Mixter  (Amer.  J.  Sci.,  1898, 
[iv],  6,  217—224.  Compare  Abstr.,  1898,  ii,  202).— The  action  of  the 
electric  glow  discharge  on  different  gaseous  mixtures  has  been  further 
studied. 
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The  view  previously  expressed,  that  the  heat  resulting  from  the 
combination  effected  by  the  feeble  glow  discharge  does  not  cause 
further  combination,  is  confirmed.  The  use  of  a  solution  of  potassium 
hydroxide,  in  place  of  the  solid,  does  not  influence  the  rate  of  change 
produced  by  the  current  through  hydrogen  and  oxygen.  It  has  been 
proved  that,  in  the  case  of  hydrogen  and  oxygen,  the  greater  the 
pressure,  the  more  rapid  is  the  combination. 

A  mixture  of  ammonia  and  oxygen  undergoes  decomposition,  about 
five-sixths  of  the  nitrogen  being  liberated  as  such,  whilst  the  remainder 
goes  to  form  a  deposit  of  ammonium  nitrite  on  the  side  of  the  tube. 
Methylamine  is  oxidised  more  slowly  than  hydrogen  and  a  certain 
amount  of  nitrite  is  formed  ;  dimethylamine  behaves  in  a  similar 
manner,  but  trimethylamine  does  not  yield  nitrous  acid.  A  mixture 
of  aniline  vapour  and  of  oxygen  at  30°  under  a  pressure  of  100  mm. 
contracts  very  slowly  indeed,  a  brown  condensation  product  being 
formed,  but  no  nitrous  acid.  A  mixture  of  dry  cyanogen  (1  vol.) 
and  oxygen  (2  vols.)  first  increases  a  little  and  then  slowly  contracts 
to  about  its  original  volume,  and  a  considerable  amount  of  carbonic 
anhydride,  but  no  nitrous  acid,  is  produced.  When  nitrous  oxide 
itself  is  subjected  to  the  glow  discharge,  complicated  changes  slowly 
occur,  nitrite,  and  probably  nitrate,  being  formed  in  the  presence  of 
potassium  hydroxide.  A  mixture  of  nitrous  oxide  and  hydrogen 
yields  nitrogen  and  water.  Nitric  oxide,  in  the  presence  of  potassium 
hydroxide,  yields  higher  oxides  when  subjected  to  the  glow  discharge, 
and  a  mixture  of  nitric  oxide  and  hydrogen  reacts  in  a  similar  manner, 
but  more  slowly,  nitrite  being  produced.  A  mixture  of  nitric  and 
carbonic  oxides  yields  but  little  carbonic  anhydride.  J.  J.  S. 

Electro-chemical  and  Ther mo-chemical  Properties  of  Zinc 
and  Cadmium  Amalgams.  By  Theodore  W.  Richards  and  G.  N. 
'LBwis{Zeit.  physikal.  Chem.,  I8d9, 28,  1 — 12). — As  the  thermal  capacity 
of  an  amalgam  is  approximately  equal  to  the  sum  of  the  thermal 
capacities  of  the  components,  the  heat  of  amalgamation  is  practically 
constant,  and  hence  also  the  temperature  coelficient  of  the  E.M.F. 
must  be  constant,  being  given  by  the  expression,  EjT  —QjneQ',  the 
E.M.F,  should,  therefore,  be  a  linear  function  of  the  temperature. 
The  E.M.F. 's  of  cells  of  zinc  and  cadmium  amalgams  of  various  con- 
centrations, and  of  amalgams  against  pure  metal  were  determined,  and 
it  was  found  that,  except  in  the  case  of  the  highest  concentrations,  the 
E.M.F.  was  in  accord  with  the  value  calculated  by  the  usual  expression, 
and  that  EjT  was  constant  and  not  affected  by  the  nature  of  the  anion. 
The  heat  of  amalgamation  of  cadmium  was  found  to  be  505  cals.,  and 
that  of  zinc  —2255  cals.  The  contact  E.M.F.  between  the  pure  metal 
and  amalgam  was  also  determined,  and  was  only  appreciable  in  the 
case  of  cadmium  amalgam,  for  which  it  reached  about  0*05  volt. 

L.  M.  J. 

Alteration  of  Free  Energy  in  Melted  Halogen  Compounds 
of  some  Heavy  Metals.  By  Vincent  Czepinski  [Zeit.  anorg.  Chem.y 
1899,  19,  208 — 282). — In  any  chemical  system,  the  changes  in  free 
energy,  ii^,  and  total  energy,  Q,  are  connected  by  the  relation  E=Q-{' 
T'dEjdTf  where  T  is  the  absolute  temperature.  In  the  electrolysis 
of  a  fused  electrolyte,  the  alteration  of  free  energy,  Ej  is  easily  obtained 
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from  the  E.M.F.  of  polarisation,  and  the  total  energy,  Q,  from  the  heat 
of  formation  of  the  compound.  The  above  expression  hence  becomes 
n-2ZQii\'e=Q  +  T'deldT'n2Z0il,  where  c  is  the  E.M.F.  of  polarisation, 
n  the  valency  of  the  reacting  substances,  and  23041  the  factor,  for 
conversion  into  Calories.  From  measurements,  therefore,  of  the  E.M.F. 
and  temperature  coefficient,  the  heat  of  formation  may  be  calculated. 
The  salts  were  melted  in  V-tubes  of  hard  glass  contained  in  a  sand 
mantle  in  a  gas  furnace,  the  temperatures  being  taken  with  a  Le 
Chatelier  pyrometer  ;  electrodes  of  carbon,  one  reaching  to  the  bend, 
the  other  to  the  surface  of  the  molten  salt,  were  employed,  and  the 
polarisation  was  compared  with  that  of  a  Clark  cell  by  the  aid  of  a 
ballistic  galvanometer.  Zinc  chloride  was  first  examined,  and  it  was 
found  that  by  electrolysis  the  salt  could  be  obtained  perfectly 
anhydrous,  no  metal  being  deposited  for  some  time,  during  which  the 
polarisation  increased;  when  the  salt  is  anhydrous,  the  polarisation  be- 
comes constant  and  metal  is  formed  ;  it  is  noteworthy  that  the  salt  is 
a  better  conductor  when  anhydrous  than  when  slightly  hydrated.  The 
polarisation  was  also  determined  by  the  direct  measurement  of  the  E.M.F. 
of  the  chain  C  |  Zn  |  ZnClo  |  CI  |  C,  the  gas  electrode  being  obtained 
by  the  use  of  a  carbon  wick.  The  polarisation  varied  from  1"5765 
volts  at  408°  to  1-2089  volts  at  728°  ;  the  temperature  coefficient  was 
almost  constant,  being  0*00075  up  to  600° ;  above  this,  it  appeared  to 
decrease,  but  the  values  are  not  trustworthy.  From  the  numbers,  the 
heat  of  formation  is  found  to  be  95*86  Cal.  at  408°  and  96-1  Cal.  at  468°; 
the  value  found  by  Thomson  was  97*2  Cal.  at  18°,  which  leads  to  the 
values  95*9  Cal.  and  97*59  Cal.  at  the  above  temperatures,  neglecting, 
however,  the  latent  heat  of  fusion  of  the  salt.  From  the  difference 
between  the  heat  of  formation,  just  above  and  below  the  melting  point, 
the  molecular  heat  of  fusion  of  zinc  is  calculated  as  1*94  Cal.,  a  result 
in  accord  with  the  actual  value  1*83  Cal.  Similar  values  for  the 
other  salts  investigated  are  contained  in  the  accompanying  table,  in 
which  the  column  Q^  contains  the  values  for  the  heat  of  formation 
deduced  from  Thomsen's  and  Berthelot's  observations  at  lower  tempera- 


Salt. 

Temperature. 

€  (in  volts). 

-  d^ldt. 

Q- 

Q\ 

Zinc  bromide ... 

390° 

1-3342 

0-0006 

80-1 

>»        ,, 

560 

1*1849 

0-001 

Lead  chloride... 

466 

1-2714 

0-0008 

84-7 

82-8 

»>        >> 

706 

1-096 

0-0009 

92-3 

Lead  bromide... 

389 

1*1114 

0-0007 

72-2 

71-9 

> »         >  >        •  •  • 

700 

0-8532 

0*00097 

89-6 

Lead  iodide 

405 

0-6943 

0-00067 

51-6 

44-3* 

>  >         > »        •  •  • 

700 

0-4842 

0-00069 

Silver  chloride . 

460 

0-9106 

0-00039 

26*8 

about  27 

>»  ■      >>       ' •  • 

720 

0-8258 

0*00053 

Silver  bromide.. 

440 

0-8129 

0*00044 

25*2 

25-2 

..; 

680 

0-6961 

0-00066 

Silver  iodide  ... 

320 

0-6189 

0-00045 

19-2 

17*9 

>>                 5> 

740 

0-4948 

0  00020 

*  Polarisation  value  probably  high  ovvin^ 
perfectly  free  from  oxygen. 


to  diflBculty  of  obtaining  lead  iodide 
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tures.     The  values  here  given  are  the  extremes  of  the  trustworthy 
results,  but  numerous  intermediate  values  are  given  in  the  paper. 

A  number  of  molecular  latent  heats  of  fusion  were  calculated  as  in 
the  case  of  zinc  chloride,  namely,  silver  iodide,  1*573  Cal. ;  lead 
bromide,  3*578  Cal.  ;  and  lead  chloride,  4*13  Cal.  The  E.M.F.'sof  the 
cells  Zn  I  ZnClg  |  PbClg  |  Pb  and  Zn  |  ZnBrg  |  PbBrg  |  Pb,  were  also 
determined,  the  values  agreeing  well  with  the  differences  between  the 
E.M.F.'s  of  polarisation  of  the  two  salts.  Comparison  of  the  complete 
results  shows  that  the  temperature  coefficients  of  the  halogen  com- 
pounds of  a  metal  differ  but  little,  that  of  the  bromide  being  the 
greatest,  and  that  of  the  iodide  least,  a  result  in  accord  with  the 
conclusions  of  Bodlander  (Abstr.,  1897,  ii,  554).  L.  M.  J. 

Alteration  of  Free  Energy  in  Molten  Halogen  Compounds 
of  some  Heavy  Metals.  By  Richard  Lorenz  {Zeit.  anorg.  Chem.y 
1899,  19,  283 — 290). — It  was  shown  by  Czepinski  (preceding  abstract) 
that  the  E.M.F.  of  the  chain  Zn  |  ZnClg  |  PbClg  |  Pb  is  equal  to  the 
difference  between  the  E.M.F.'s  of  the  two  chains,  Zn  |  ZnClg  |  CI 
and  Pb  |  PbClg  |  01,  and  the  same  obtains  for  similar  bromide  cells, 
the  E.M.F.  in  both  cases  being  almost  independent  of  temperature. 
It  hence  follows  that  the  ion  pressure  is  approximately  equal  in  melted 
lead  and  zinc  chlorides,  and  in  lead  and  zinc  bromides.  In  Czepinski's 
experiments,  the  temperature  coefficient  remained  approximately 
constant  for  a  considerable  range  of  temperature,  and  from  the  mean 
value  for  this  range  the  heat  of  formation  of  each  compound  is  calcu- 
lated. If  the  reactions  be  represented  thus,  Ag  +  ClT^AgCl.  &c., 
then  the  free  energy  is  given  by  the  expression,  RT{\ogG-fi2lG  + 
log  cJG^c^^  where  G^G\p  are  actual  and  CjCgC  the  equilibrium  concen- 
trations of  the  three  components;  if  cjc^c^^Ki  then  d\ogI{/dT=: 
-  Q/ET,  so  that  the  ratios  of  K  at  various  temperatures  are  calculable. 
For  zinc,  lead,  and  silver  chlorides,  and  silver  and  lead  bromides,  it  is 
found  that  the  value  of  K  decreases  considerably  with  rise  of  tempera- 
ture, that  is,  the  quantity  of  undecomposed  salt,  in  the  equilibrium 
state,  decreases  with  rise  of  temperature.  L.  M.  J. 

Latent  Heats  of  Vaporisation  of  Liquids.  By  Wladimir 
F.  LuGiNiN  {Ann.  Chim.  Phys.y  1898,  [vii],  13,  289— 377).— In  order 
to  determine  the  latent  heats  of  vaporisation,  it  was  first  necessary  to 
obtain  the  specific  heats  of  the  liquids  examined  between  their 
boiling  points  and  ordinary  temperatures,  and  also  to  determine  the 
variation  of  boiling  point  with  pressure  ;  the  methods  and  results  of 
this  preliminary  work  are  fully  described.  The  following  liquids  were 
examined  :  ethylic,  propylic,  isopropylic,  butylic,  isobutylic,  active 
amylic,  fermentation  amylic,  allylic,  and  benzylic  alcohols ;  amylene 
hydrate,  ethylenic  glycol,  methyl  ethyl  ketone,  methyl  isopropyl 
ketone,  diethyl  ketone,  methyl  butyl  ketone,  dipropyl  ketone,  methyl 
hexyl  ketone,  mesityl  oxide,  benzaldehyde,  ethylic  oxalate,  ethylic 
carbonate,  methylic  carbonate,  acetal,  decane,  octane,  and  benzene. 
They  were  all  purified  as  completely  as  possible,  and  in  many  cases 
had  an  absolutely  constant  boiling  point.  The  specific  heats  were 
determined  by  the  method  of  mixtures,  and  it  is  noteworthy  that,  in 
spite  of  the  e:jftreme  care  observed,  the  values  obtained  with  the  same 
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specimen  frequently  differed  by  over  1  per  cent.  The  latent  heats  of 
vaporisation  were  determined  in  the  usual  manner,  and  results  were 
obtained  agreeing  to  within  1  per  cent.,  a  mean  of  four  determinations 
being  usually  employed.  In  the  case  of  the  alcohols  examined,  the 
latent  heat  was  found  to  decrease  with  increase  of  molecular  weight, 
and  the  values  differ  for  isomerides,  that  of  the  normal  compound  being 
the  greater.  For  ethylic,  isopropylic,  butylic,  isobutylic,  and  allylic 
alcohols,  and  ethylenic  glycol,  the  values  MSjT  (2^=  absolute  boiling 
point)  have  a  practically  constant  value  of  about  26'1  to  26*5,  the 
three  amylic  alcohols  give  a  lower  value  (about  25),  whilst  for  benzylic 
alcohol  the  value  is  only  22-9.  Eor  the  ketones  studied,  MSjT  is 
markedly  less  than  for  the  alcohols,  the  mean  value  being  20-83,  with 
extremes  of  21*29  and  2057;  the  values  given  by  benzaldehyde  and 
mesityl  oxide  also  agree  with  these  ketonic  values.  The  ethereal 
salts  give  values  slightly  greater  than  those  of  the  ketones,  the  mean 
being  21  "79,  whilst  the  hydrocarbons  examined  gave  numbers  approxi- 
mating to  20.  It  appears,  therefore,  that  Trouton's  law,  MSjT=k,  is 
approximately  valid,  but  that  the  value  of  h  varies  somewhat  with 
different  series  of  compounds,  being  abnormally  great  in  the  case  of 
the  alcohols.  The  abnormal  value  is  probably  due  to  complex  groups 
which  have  been  proved  to  exist  in  alcohols,  and  in  this  series  also,  it 
is  inost  marked  for  those  compounds  in  which,  according  to  Ramsay 
and  Shields,  the  greatest  complexity  occurs.  The  magnitude  of  the  ex- 
pression  MSjT  may  thus  serve  as  a  means  of  recognising  the 
existence  of  liquid  complexes,  the  normal  value  being  taken  as  about 
20  to  21.  The  heats  of  combustion  of  the  compounds  examined  are 
only  known  for  the  liquid  state,  but  by  adding  the  values  found  for 
the  latent  heats,  the  heats  of  combustion  for  the  gaseous  state  may 
be  obtained.  The  correction,  in  general,  amounts  to  about  2  or  3  per 
cent.,  and  the  values  so  corrected  are  given  (compare  Abstr.,  1896, 
ii,  146).  L.  M.  J. 

Specific  Volumes  and  Thermodynamic  Relations  of  Steam : 
Begnault's  Calorie.  By  G.  P.  Starkweather  {Amer.  Jour.  Set., 
1899,  [iv],  7,  13— 33;  129— 142).— The  work  involves  chiefly  a  care- 
ful reinvestigation  of  Regnault's  calculations  of  the  latent  and  total 
heat  of  steam.  The  temperatures  are  shown  to  have  been  reduced  to 
the  air  thermometer,  and  the  chief  error  in  the  determinations  to  be  due 
to  the  assumption  of  a  constant  specific  heat  of  water.  Corrections  are 
made  employing  the  expression  /i  =  1-00449^- 0-031904^2  + qO^ISIS^^ 
for  the  total  heat  of  water,  and  it  is  proved  that  the  correction  gives 
values  for  the  latent  and  total  heats  of  steam  more  concordant  than 
the  values  calculated  by  Regnault's  formulae;  and  an  expression, 
JI=  603-2  +  0-356^  -  0-002U'-^,  is  proved  to  furnish  better  values  for  the 
total  heat  of  steam  above  100°  than  does  Regnault's  linear  formula. 
For  temperatures  below  100°,  the  expression  598  +  0442^  -  0-0364^2  jg 
in  accord  withDieterici's  and  Regnault's  experiments.  The  values  for 
the  specific  volumes  of  saturated  steam  may  be  calculated  from  the 
latent  heat,  and  many  experimental  determinations  of  these  and  of 
the  volumes  of  superheated  steam  have  been  made  by  Battelli,  and  by 
Ramsay  and  Young,  but  the  author  comes  to  the  conclusion  that  the 
discrepancies  in   these  determinations  are  irreconcilable,  and  h^iice 
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that  our  knowledge  of  the  specific  volumes  of  steam  is  limited  to  the 
saturation  point.  The  *  equation  of  condition  '  connecting  tempera- 
ture, pressure,  and  volume  is  investigated,  that  finally  adopted  being 
'p  =  UTiy  -  a)  —  AjTv^l'^iy^  +  7),  and  the  necessary  constants  are  given.  A 
table  is  finally  given  for  the  values  of  the  total  heat,  latent  heat, 
pressure,  volume,  entropy  of  water,  entropy  of  dry  steam,  and  energy 
of  dry  steam  at  temperatures  up  to  200°,  the  heat  being  in  terms  of 
the  specific  heat  of  water  at  15°.  L.  M.  J. 

Heat  Developed  on  Adding  Water  to  Excess  of  Sul- 
phuric Acid.  By  Marcellin  P.  E.  Berthelot  {Ann.  Chim.  Phys. , 
1898,  [vii],  13,  77). — The  amounts  of  heat  developed  on  successively 
adding  equal  quantities  of  water  (1 — 4  mols.)  to  excess  of  sulphuric 
acid  (20  mols.)  are  as  follows :— 1st,  HgO^  +7*5  Oal. ;  2nd,  H20  = 
-1-7-26  Cal.;  3rd,  H„0=  +7-07  Cal. ;  4th,  H20=  -H6-93  Cal. 

G.  T.  M. 

New  Method  for  the  Determination  of  the  Melting  Points 
of  Fats.  By  Henry  R.  le  Sueur  and  Arthur  W.  Crossley  {J.  Soc, 
Ghem.  Ind,^  1898,  17,  988). — Into  a  small,  thin-walled  tube,  a  fine 
capillary  tube  open  at  both  ends  is  placed.  The  diameter  of  the 
capillary  should  not  be  more  than  0*75  mm.  A  small  portion  of  the 
substance  is  introduced  into  the  bottom  of  the  outer  tube,  so  that  the 
end  of  the  capillary  is  well  surrounded  by  it,  the  tube  is  then  attached 
to  a  thermometer  and  heated  in  the  usual  manner,  the  temperature  at 
which  the  liquid  is  seen  to  rise  in  the  capillary  being  taken  as  the  true 
melting  point.  The  method  is  accurate,  and  the  observed  melting  point 
is  not  influenced  by  the  position  of  the  capillary  in  the  wider  tube. 

J.  J.  S. 

Stannic  Bromide  as  a  Solvent  in  Cryoscopic  Determinations. 
By  Felice  Garelli  {Gazzetta,  1898,  28,  ii,  253— 261).— The  author 
finds  that  stannic  bromide  is  sometimes  useful  as  a  solvent  in  the 
determination  of  molecular  weights  by  the  freezing  point  method  ; 
it  offers  the  advantage  of  having  a  very  high  molecular  depression, 
and  further,  it  melts  at  a  temperature  (about  30°)  very  convenient 
in  practice. 

Benzene  and  acetophenone  turli  stannic  bromide  yellow,  but  many 
other  organic  substances,  especially  halogenated  derivatives,  dissolve 
in  it  without  change. 

A  number  of  determinations  with  solutions  of  different  substances 
points  to  a  mean  value  of  280  for  the  molecular  depression  of  freezing 
point, 

Stannic  chloride  and  iodide,  when  dissolved  in  stannic  bromide, 
produce  molecular  depressions  greater  than  the  theoretical  value; 
showing  that  they  do  not  form  solid  solutions;  in  connection  with 
this,  it  is  pointed  put  that  stannic  bromide  and  iodide  are  not 
isomorphous,  T.  H.  P. 

Apparatus  for  Determining  the  Specific  Gravity  of  Pul- 
verulent Substances.  By  Gustav  J.  W.  Bremer  {Rec.  Trav.  Ghim., 
1898,  17,  405— 406).— The  author  has  recently  described  (this  vol.,  ii, 
81)  an  apparatus  for  measuring  the  density  of.  pulverulent  substances, 
but  was  not  at  that  time  aware  of  the  papers  of  Paahow  {A'lin,  fhys. 
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Ghem.,  1881,  [ii],  13,  222,  and  14,  176)  and  Baumhauer  {Arch.  Neerl, 
1868,  385),  in  which  volumemeters  are  described  similar  to  the  author's 
in  general  principle.  He  believes,  however,  that  his  own  apparatus 
possesses  the  following  advantages  over  all  others  :  (1)  The  volume 
of  the  flask  can  be  chosen  in  accordance  with  the  volume  of  the 
substance  to  bo  contained  in  it.  (2)  The  increase  in  volume  for 
the  diminution  of  pressure  can  be  regulated  so  that  the  effect  is  a 
maximum.  A.  L. 

Tables  for  Correction  of  Temperature  in  Pyknometric 
Measurements;  By  Paul  Fuchs  {Zeit.  angw.  Cliem.,  1899, 
25 — 27). — The  author  prefers  taking  the  capacity  of  sp.  gr.  bottles 
by  filling  them  with  water  at  the  temperature  of  the  laboratory  ; 
this,  however,  necessitates  several  corrections.  To  facilitate  the  work, 
he  has  constructed  four  tables.  The  first  one  gives  the  increase 
in  volume  of  sp.  gr.  bottles  when  the  temperature  rises  from  4°  to  30° ; 
the  second,  the  expansion  of  water  between  these  temperatures;  the 
third,  the  capacity  of  the  specific  gravity  bottle  at  4°  when  the  water 
used  has  a  temperature  between  4°  and  30° ;  whilst  the  fourth  table 
serves  to  calculate  d  15715°  to  d  15°/ 4°. 

Examples  are  given  showing  the  way  of  using  the  tables. 

L.    DE    K. 

Viscosity  of  Undercooled  Liquids.  By  Gustav  Tammann  {Zeit. 
physikal.  Chem.,  1899,  28,  17 — 32). — Viscosity  is  commonly  regarded 
as  the  criterion  of  the  solid  or  liquid  state,  but  the  author  points  out 
that  undercooled  liquids  have  a  viscosity  approaching  that  of  crystals, 
whilst  some  crystals  have  a  viscosity  approaching  that  of  liquids,  with 
a  definite  change  at  the  melting  point  (Abstr.,  1898,  ii,  563).  There 
is,  further,  no  discontinuity  in  the  change  from  a  liquid  to  an  amor- 
phous solid,  and  the  latter  may  hence  be  regarded  as  an  undercooled 
liquid.  In  order  to  determine  whether  any  discontinuity  in  the 
viscosity  occurs  during  the  undercooling  of  liquids,  the  author  made 
determinations  of  the  viscosity  at  various  temperatures  reaching  far 
below  the  melting  point  in  the  case  of  the  following  substances  : — 
piperine,  a-naphthylic  salicylate,  /8-naphthylic  salicylate,  peucedanin, 
cocaine,  papaverine,  cane  sugar,  leucine,  and  glucose.  The  method 
first  employed  was  that  used  by  Jones  {Phil.  Mag.,  1894,  37,  451) 
namely,  the  measurement  of  the  time  of  fall  of  a  heavy  sphere  through 
the  liquid,  but  afterwards  a  more  speedy  method  was  found  to  consist 
in  the  observation  of  the  velocity  with  which  a  glass  filament  was 
drawn  out  of  the  liquid  by  a  constant  force.  la  no  case  was  any 
discontinuity  found  in  the  viscosity  |  temperature  curve,  and  measure- 
ment usually  became  impossible  at  from  100°  to  50°  of  undercooling. 
The  expansion  curve  of  ^-naphthylic  salicylate  was  also  found  to  be 
perfectly  continuous  up  to  temperatures  at  which  the  compound  is 
quite  hard,  so  that  the  change  from  liquid  to  amorphous  solid  is 
quite  continuous.  L.  M.   J. 

Velocity  of  Crystallisation.  By  Gustav  Tammann  {Zeit.  physikal. 
Chew.,  1899,  28,  96— 98).— A  final  reply  to  Kuster  (this  vol.,  ii,  15), 
in  which  the  author  upholds  his  contention  that  the  temperature  of 
the  freezing  point  prevails  in  the  limiting  layer  of  an  undercooled 
liquid  duripg  solidification.  L.  M.  J, 
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Change  of  Entropy  in  the  Dissociation  of  similar  Hetero- 
geneous Systems.  By  Camille  Matignon  {flompt,  rend.,  1899, 
128,  103 — 104). — When  comparable  chemical  systems,  such  as  the 
compounds  of  metallic  chlorides  with  ammonia,  undergo  heterogeneous 
dissociation,  the  heats  of  formation  of  the  compounds  from  the 
products  of  dissociation  are  proportional  to  the  absolute  temperatures 
corresponding  with  the  same  dissociation  pressure.  In  the  case  of 
the  ammoniacal  chlorides  of  zinc,  calcium,  silver,  magnesium, 
palladium,  and  lithium,  the  quotient  QjT  (where  Q  is  the  heat  of 
formation  of  quantities  of  the  compounds  that  liberate  the  same 
amount  of  ammonia,  and  T  is  the  absolute  temperature  at  which  the 
dissociation  pressure  is  equal  to  the  atmospheric  pressure  in  each  case), 
is  practically  constant  and  varies  only  from  0*31  to  0'337,  although 
the  value  of  T  varies  from  285°  to  453°.  Since  QjT  represents  the 
change  of  entropy  corresponding  with  a  reversible  chemical  change  at 
atmospheric  pressure,  it  follows  that  when  similar  systems  dissociate 
with  the  same  dissociation  pressure,  the  change  in  entropy  is  the 
same  in  all  the  systems.  C.  H.  B. 

The  Theory  of  Osmotic  Pressure.  By  K.  Schreber  {Zeit. 
physikal.  Chem.,  1899,  28,  79 — 95). — If  two  similar  aqueous  solution, 
of  an  electrolyte  be  separated  by  a  semipermeable  membrane  which 
allows  the  passage  of  only  one  ion,  then  each  side  is  subject  to  an 
equal  osmotic  pressure,  but  if  an  electric  current  passed  through  the 
liquid  in  a  direction  at  right  angles  to  the  plane  of  the  division, 
then  one  side  of  the  division  experiences  an  increase  of  pressures 
analogous  to  a  wind  pressure,  owing  to  the  increased  velocity  of  the 
ions  in  the  direction  of  the  current.  A  copper  ferrocyanide  membrane 
is  impermeable  to  copper,  zinc^  and  SO/'  ions,  but  permeable  to 
potassium  and  NO3'  ions.  In  the  solutions  of  copper  or  zinc  nitrate, 
an  increase  of  pressure  was  found  on  the  side  opposed  to  the 
anode ;  in  solutions  of  potassium  sulphate  on  that  opposed  to  the 
cathode ;  whilst  in  solutions  of  copper  sulphate  no  increase  of  pressure 
occurs — results  which  are  in  accord  with  the  theory.  The  author 
deduces,  on  the  basis  of  the  kinetic  theory  as  applied  to  solutions,  an 
expression  for  the  magnitude  of  this  '  ion-wind  pressure,'  which  should 
be  proportional  to  the  E.M.F.  and  to  the  partial  pressure  of  the  ion. 
Experiments  showed  that  in  any  particular  cell  the  pressure  is 
actually  proportional  to  the  E.M.F.,  but  it  was  found  that  the  ratio 
dPjdE  varied  to  a  very  great  extent  (in  ratio  1 :  76)  when  different 
cells  were  used,  and  as  this  variation  is  inexplicable  theoretically,  and 
as  the  actual  values  are  not  of  the  same  order  of  magnitude  as  those 
calculated,  the  author  considers  that  the  kinetic  theory  cannot  be 
applied  to  solutions.  L.  M.  J. 

Osmotic  Pressure  of  Ethereal  Solutions.  By  H.  M.  Goodwin 
and  George  K.  Burgers  {Zeit.  physikcd.  Chem.,  1899,  28,  99 — 114). — 
Noyes  and  Abbot  have  shown  that  the  osmotic  pressure  of  ethereal 
solutions  of  naphthalene  and  azobenzene  is  approximately  proportional 
to  the  concentration,'  that  is,  Boyle's  law  is  obeyed  in  these  solutions 
(Abstr.,  1897,  ii,  395).  Whilst,  however,  the  numbers  in  the  case  of 
azobenzene  are  approximately  constant,  yet,  for  the  naphthalene 
solutions,  the  ratio  PjC  deci'ea^es  with  increase  of  concentration,  and 
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the  variation  is  too  great  to  be  referred  to  experimental  errors.  The 
authors,  therefore,  again  investigated  the  question,  and  determined 
the  vapour  pressure  of  ether  and  of  various  solutions  by  the 
dynamical  method,  temperatures  being  taken  by  a  platinum  resistance 
thermometer.  The  compounds  employed  were  diphenylamine,  naphthal- 
ene, and  benzophenone  and  in  each  case  the  ratio  PjG  was  found  to 
decrease  with  increase  of  concentration,  that  is,  PV  decreases  with 
increase  of  pressure  as  in  the  case  of  easily  compressible  gases.  For 
diphenylamine,  the  curve  of  PF  against  P  appeared  to  indicate  that  a 
minimum  exists,  after  which  the  value  again  increases,  exhibiting 
a  further  analogy  to  the  gas  laws.  Azobenzene  is,  therefore,  the  only 
compound  examined  for  which  the  simple  law  is  applicable. 

L.  M.  J. 

Cause  of  Osmotic  Pressure.  By  F.  Baemwater  {Zeit.  physikaL 
Chem.,  1899,  28,  115 — 144). — The  author  endeavours  to  prove  that 
the  various  phenomena  depending  on  osmotic  pressure  may  be  ex- 
plained on  the  assumption  that  this  is  due  to  an  attraction  between 
the  molecules  of  the  solvent  and  the  solute,  and  do  not  necessitate  the 
supposition  that  the  molecules  of  the  latter  move  freely  as  in  the 
gaseous  state.  On  this  hypothesis  he  deduces  the  van't  Hoff  ex- 
pression/T=  7?^,  and  shows  that  Abegg's  cryoscopic  observations  on 
aqueous  and  benzene  solutions  are  in  accord  with  his  theory.  In 
the  case  of  dissociated  compounds,  he  deduces  the  dilution  formula 
ftoo  =H^  +  9  ^f^/'^}  ^^^  shows  that,  in  the  case  of  solutions  of  potassium 
and  sodium  chlorides,  this  expression  gives  results  which  are  at  least 
as  closely  in  accord  with  the  experimental  values  as  those  obtained 
by  the  use  of  Kohlrausch's  formula.  The  values  of  fx  and  g  are 
given  for  a  large  number  of  salts,  and  the  expressions  deduced  are 
applied  to  find  the  osmotic  pressure  and  dissociation  of  some  salt 
solutions,  the  results  being  concordant.  L.  M.  J. 

Solubility  of  Acids  in  Solutions  of  the  Salts  of  other  Acids, 
By  Arthur  A.  Noyes  and  Edward  S.  Chapin  (J.  Ainer.  Chem.  Soc, 
1898,  20,  751—756;  and  Zeit.  physikal.  Chem.,  27,  442—446).— 
Determinations  of  the  solubility  of  benzoic  acid  in  solutions  of  sodium 
acetate  and  sodium  formate,  at  various  concentrations,  were  made, 
and  the  values  found  were  compared  with  those  calculated  by  the  aid 
of  the  expressions  deduced  by  Noyes  (this  vol.,  ii,  9).  The  agreement 
was  very  close,  as  shown  by  the  following  numbers,  which  are  the 
values  for  the  highest  concentrations. 


Sodium  acetata. 

Sodium  formatp. 

Concentra- 
tion of  salt. 

Sol.  calc. 

Sol.  found. 

Concentra- 
tion. 

Sol.  calc. 

Sol.  found. 

0-00000 
0-05282 

0-02793 
0-06380 

0-06480 

0-0000 
0-05657 

0-02793 
004553 

0-04530 

h.  M.  J. 
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Reaction  between  Potassium  Permanganate  and  Hydro- 
chloric Acid  under  the  Influence  of  Catalytic  Agents.  By 
Julius  Wagner  {Zeit.  physikal.  Chem.,  1899,  28,  33 — 78). — In  the 
estimation  of  ferrous  salts  by  potassium  permanganate,  the  presence 
of  hydrogen  chloride  necessitates  the  use  of  excess  of  the  permanganate 
owing  to  this  reacting  with  the  acid  and  evolving  chlorine.  The  author 
investigated  this  reaction  especially  in  regard  to  the  action  of  various 
salts  as  catalytic  agents.  Sulphates  have  usually  a  retarding  influence, 
and  this  is  very  marked  in  the  case  of  aluminium  sulphate,  probably 
owing  to  the  slight  dissociation  of  aluminium  chloride,  and  the  con- 
sequent removal  of  chlorine  ions ;  other  salts,  such  as  the  acetates, 
were  also  found  to  retard  the  reaction.  Chlorides,  however,  usually 
cause  an  increase  in  the  quantity  of  permanganate  required,  that  is, 
have  an  accelerating  effect;  barium  chloride  has  a  very  marked 
action  and  also  causes  oxidation  of  oxalic  acid  by  permanganate  in 
the  cold  ;  the  action  in  this  case  is  probably  due  to  the  intermediate 
formation  of  a  peroxide.  The  chlorides  of  platinum,  chromium,  and 
cadmium  have  also  a  marked  action  on  the  permanganate,  the  quantity 
of  the  latter  required  for  the  oxidation  of  a  definite  quantity  of  oxalate 
being  greater  than  when  hydrochloric  acid  of  equal  chlorine  concen- 
tration is  added.  The  action  of  platinic  chloride  was  further  examined, 
and  is  most  probably  due  to  the  formation  of  hydrogen  platinochloride, 
which  reacts  with  the  permanganate  more  readily  than  hydrogen 
chloride  itself.  Electromotive  force  determinations  also  show  that  this 
compound  has  the  lower  decomposition  point.  It  is  probable  that  the 
activity  of  the  chlorides  of  chromium,  gold,  and  cadmium  is  also  due 
to  the  formation  of  an  acid  chloride  ;  indications  of  the  presence  of  a 
compound  of  this  kind  in  the  case  of  cadmium  chloride  are  given 
both  by  the  E.M.F.  determinations  and  by  cryoscopic  experiments. 
The  author  suggests  that  cases  such  as  these,  in  which  the  acceleration 
is  due  to  secondary  reactions,  should  be  distinguished  by  the  term 
*  pseudo-catalysis.'  L.  M.  J. 

Velocity  of  Inversion  in  Aqueous  Alcohol.  By  Ernst  Cohen 
{Zeit.  2>hysikcd.  Ghem.,  1899,  28, 145 — 153). — The  author  has  previously 
shown  that  the  dissociation  of  electrolytes,  as  measured  by  the 
conductivity,  is  equal  in  aqueous  alcohol  and  in  pure  water  (Abstr., 
1898,  ii,  154).  The  velocity  of  inversion  of  cane  sugar  is,  however, 
diminished  by  the  addition  of  alcohol,  and  this  was,  therefore,  examined 
farther.  Hydrogen  chloride  was  employed  as  hydrolyst,  and  it  was 
found  that  the  ratio  of  the  velocities  in  water  and  in  50  per  cent, 
alcohol  was  independent  of  the  concentration  of  the  sugar,  but  in- 
creased with  the  dilution  of  the  acid,  reaching  a  constant  value  of  1*5 
at  about  iV^/32.  In  20  per  cent,  alcohol,  the  constant  ratio  is  much 
smaller,  about  1"05,  and  is  already  reached,  at  the  concentration 
iV/8.  As  at  very  high  dilution  the  dissociation  is  complete  in  both 
solvents,  it  follows  that  the  difference  in  the  velocities  is  not  due  to 
dissociation  differences,  but  to  a  specific  action  on  the  velocity  of 
reaction  of  the  medium  in  which  the  reaction  takes  place. 

I,.  M.J. 
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Dynamical  Researches  on  the  Formation  of  Azo-com- 
pounds.  III.  By  Heinrich  Goldschmidt  and  Emil  Burkle  {Ber.j 
1899,  32,  355—378.  Compare  Abstr.,  1897,  i,  278  ;  1898,  ii,  20).— The 
relation  between  the  velocity  of  formation  of  azo-compounds,  formed 
from  diazobenzenesulphonic  acid  and  tertiary  amines,  and  the  strength 
of  the  acid  used,  is  shown  in  the  following  table. 

The  expression  kin;i  =  kx  indicates  that  the  velocity  of  formation 
is  the  same  when  other  acids  of  the  same  strength  are  used  in 
place  of  hydrochloric  acid,  the  hydrolytic  constant  x,  for  weaker  acids, 
being  dependent  only  on  the  dissociation  constant  of  the  acid,  and  not 
on  its  constitution,  therefore  the  constant  of  velocity,  ks^kx/k'  = 
^Hcil^'i  where  k'  is  the  dissociation  constant  of  the  acid. 


Acid. 

Base. 

5. 

loor. 

ks 
Found. 

Chloracetic  acid 

Diethylaniline 

9R° 

0-00145 
0-00145 
0-00095 
0-00053 

0-155 

0-0018 

0-0018 

0-091  A 

0-94 
80-6 
52-8 
25-0 

4-4 

70-9 

108-2 

37-3 

57-0 

3-1 

4-7 

1-15 

Acetic  acid 

...  2.^5 

77-7 

Dimethylaniline. 
Diethylaniline  ... 

,, 

,, 

jj 

,, 

20 
20 
20 
20 
25 
20 
25 
20 
25 

49*2 

Formic  acid    

25-8 

000095  j  0-0214 
0-00095  ■  o-nm.^4 

3-9 

Propionic  acid 

61*0 

0-00145 
0-00085 
0-00145 
0-00095 
0-00145 

0-00134 

0-0025 

0-0025 

0-0310 

0-0310 

108-7 

Levulinic  acid    

38-3 

75-3 

Tia  ctic  acid 

3  1 
5-0 

From  the  consideration  of  numerous  other  instances  of  the  velocity 
of  formation  of  azo-compounds  from  diazonium  salts,  &c.,  the  assump- 
tion made  by  the  authors  in  the  case  of  the  formation  of  amidoazo- 
compounds,  namely,  that  that  part  only  of  the  tertiary  amine  which 
is  set  free  by  the  hydrolysis  of  the  salt  combines  as  such  with  the 
diazo-compound,  appears  to  be  proved.  J.  F.  T. 

Solubility  and  Melting  Point  as  Criteria  for  Racemic  Com- 
pounds, Pseudoracemic  Mixtures,  and  Inactive  Conglomerates. 
By  H.  W.  Bakhuis  Roozeboom  (Ber.,  1899,  32,  537— 541).— Bacemic 
compounds,  pseudoracemic  mixtures,  and  inactive  conglomerates 
can  be  readily  distinguished  the  one  from  the  other  by  determining 
either  the  curve  of  solution  at  constant  temperature,  or  the  melting 
point  curve  of  the  solid,  or  the  solidifying  curve  of  the  liquid  substance. 

In  this  way,  the  racemic  nature,  or  otherwise,  of  a  substance  having 
the  same  or  a  lower  melting  point  than  its  active  constituents  can  be 
definitely  determined.  The  term  inactive  conglomerate  is  considered 
to  best  express  a  mere  mixture  of  the  active  constituents.  The  subject 
will  be  discussed  in  detail  in  a  forthcoming  paper  in  the  Zeit. 
physikal.  Chem.  J.  F.  T. 

What  is  a  Chemical  Individual  ?  By  F.  Wald  {Zeit.  physikal. 
Chem.f  1899,  28,  13 — 16). — Tammann  has  shown  that  the  water 
content  of  certain  hydrated  salts  varies  continuously  (this  vol.,  ii,  8), 
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and  the  author,  considering  that  this  throws  doubt  on  the  accepted 
atomistic  laws  of  definite  and  multiple  proportions,  again  reviews 
the  question  as  to  what  is  a  chemical  individual,  with  reference  to  his 
definition  deduced  on  the  basis  of  phase  law  (Abstr.,  1898,  ii,  159). 

L.  M.  J. 

Filtration.  By  Jean  Hausser  (Gompt.  rend.,  1899,  128,  112—114). 
— The  author  has  investigated  the  rate  of  passage  of  water  and 
alcohol  through  finely  divided  kaolin,  calcium  phosphate,  and  animal 
charcoal  in  uniform  layers  of  different  thicknesses  and  under  different 
pressures.  The  rate  of  flow  is  constant  for  the  same  liquid  and  the  same 
filtering  medium,  and  is  inversely  proportional  to  the  thickness  of  the 
layer  of  one  and  the  same  substance.  Other  conditions  being  con- 
stant, the  rate  of  flow  diminishes  as  the  pressure  is  reduced  and 
increases  as  the  pressure  is  increased  up  to  a  certain  point,  beyond 
which  it  becomes  independent  of  the  pressure. 

Crystalline  filtering  media  yield  different  and  less  uniform  results. 

C.  H.  B. 

Filtration  of  Organic  Liquids.  By  Jean  Haussee  {Gompt. 
rend.,  1899,  128,  242 — 243.  Compare  preceding  abstract). — The 
author  has  made  experiments  on  the  filtration  of  various  typical 
carbon  compounds  through  layers  of  kaolin,  animal  charcoal,  and 
calcium  phosphate.  The  filtering  layer  is  not  affected  by  the  passage 
of  successivetquantities  of  different  liquids,  that  is  to  say,  the  respective 
rates  of  filtration  are  not  affected  if  different  liquids  are  passed  through 
a  given  filtering  layer  one  after  the  other  in  any  order.  The  relative 
rates  of  filtration  of  different  liquids  are  independent  of  the  nature 
of  the  filtering  material.  By  adjusting  the  thicknesses  of  the  three 
filtering  materials,  it  is  possible  to  prepare  filters  that  are  equivalent 
whatever  the  nature  of  the  liquids.  For  equivalent  filters  and  for  a 
given  pressure,  each  liquid  has  its  own  coefficient  of  filtration.  These 
conclusions  hold  good  also  for  solutions  of  carbon  compounds  in 
alcohol  of  90°,  but  they  do  not  hold  good  for  aqueous  solutions. 

C.  H.  B. 

Filtering  small  quantities  of  Liquid.     By  Henry  von  Winkler 

{Ghem.  Zeit.,  1898,  ii,  1066). — When  filtering  a  few  c.c.  of  liquid,  it 
often  happens  that  the  solution  does  not  readily  pass  through  the 
filter  and  partly  evaporates.  The  apparatus  devised  by  the  author 
consists  essentially  of  a  glass  plate  of  which  one  side  is  ground  and 
having  at  its  centre  a  projecting  tube  fitted  to  a  rubber  tube.  A 
funnel  with  ground  edges  is  fitted  with  strong  paper  and  filled  with 
the  liquid  ;  the  disc,  which  may  also  be  made  of  vulcanite,  is  placed  on 
the  top  of  it,  and  held  in  position  with  the  fingers  while  the  liquid 
is  forced  through  the  filter  by  blowing  air  through  the  tube. 

L.  DE  K, 

A  New  Separating  Funnel.  By  Qeorg  W.  A.  Kahlbaum  {Ber.y 
1899,  32,  509 — 510). — The  author  describes  a  novel  form  of  separating 
funnel  in  which  the  tap  is  superseded.  The  escape  tube  fits  closely 
into  a  ground-glass  conical  jacket,  on  the  inner  surface  of  which  a 
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groove  has  been  cut  for  a  portion  of  its  length  on  one  side.  In  one 
position,  the  groove  makes  a  continuous  channel  with  the  escape  tube, 
but  on  rotating  the  jacket,  communication  is  interrupted. 

M.  0.  F. 
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Metallic  Halogen  Salts.  By  Yictor  Thomas  (Ann.  Chim.  Phys,, 
1898  [vii],  13,  145— 23L  Compare  Abstr.,  1895,  ii,  271,  450,  495 ; 
1896,  ii,  26,  365,  429,  527,  608,  609;  1897,  ii,  145,  262,  377;  1898,  ii, 
585). — A  detailed  account  of  work  already  published.  G.  T.  M. 

Constitution  of  Inorganic  Compounds.  XV.  Chloro- 
salts.  By  Alfred  Werner  (Zeit.  anorg.  Chem.,  1899,  19, 
158 — 178). — A  review  of  all  the  known  chloro-salts  shows  that  those 
chlorides  which  act  as  anhydrides  of  chloro-acids  are,  as  regards  their 
power  of  forming  salts,  analogous  to  the  oxygen  acids,  that  is,  that  the 
reactions  expressed  in  the  following  equations,  KgO  +  SO3  =  KgOjSOg 
and  KCl  +  AUCI3  =  KCl,  AuClg,  are  analogous,  and  the  products  of  both 
reactions  are  salts  of  the  second  order.  Some  of  the  anhydrides  of 
chloro-acids  enter  into  reaction  as  simple  molecules :  for  instance,  copper 
chloride,  manganese  chloride,  and  platinum  chloride ;  others  show  a 
tendency  to  act  as  polymeric  acid  anhydrides  in  a  somewhat  similar 
manner  to  chromium  and  tungsten  trioxides  :  for  example,  lead,  gold, 
and  mercury  chlorides.  The  tervalent  elements  show  this  tendency  in 
a  marked  degree ;  the  quadrivalent  elements  do  not.  The  same 
chloro-compound  can  give  rise  to  different  definite  acids  in  a  similar 
manner  to  that  in  which  the  anhydrides  of  oxygen  acids  do.  Thus,  as 
phosphoric  anhydride  yields  different  acids  according  to  the  different 
degrees  of  hydration,  so,  in  a  similar  manner,  cadmium  chloride  is  able 
to  form  salts  with  1,  2,  or  4  molecules  of  an  alkali  chloride.  The  limit 
is  always  reached  when  the  number  of  chlorine  atoms  in  the  acid 
radicle  becomes  six.  In  the  case  of  hydrated  chloro-salts,  also,  the  sum 
of  the  chlorine  atoms  and  water  molecules  is  never  greater  than  six. 

E.  C.  R. 

Relation  of  Hypochlorites  to  Chlorates.  By  Fritz  Foerster 
and  F.  Yorre  yj.  p\  Chem.,  1899,  [ii],  59,  53— 101).— The  reaction  of 
chlorine  with  the  solution  of  an  alkali  hydroxide  is  usually  described  as 
follows.  In  cold,  dilute  solutions,  hypochlorite  and  chloride  are 
formed ;  in  hot,  concentrated  solution,  chlorate  and  chloride  are 
obtained.  Such  statements  completely  ignore  the  work  of  Gay 
Lussac,  who  pointed  out  long  ago  {Compt.  rend.,  1842,  14,  927,  or 
A^nalen,  43,  153)  that  the  conversion  of  hypochlorite  to  chlorate  does 
not  so  much  require  a  high  temperature  and  a  concentrated  solution, 
as  the  absence  of  alkalinity,  obtained  by  saturating  the  solution  with 
chlorine. 

The   authors    have   investigated   the   matter   anew.     They  passed 
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chlorine  gas  (prepared  by  electrolysis  with  platinum  electrodes^  and 
consequently  free  from  carbonic  anhydride)  into  a  freshly  prepared 
solution  of  sodium  hydroxide  of  about  25  per  cent,  strength,  the  con- 
taining vessel  being  immersed  in  cold  water  and  shaded  from  light ; 
when  prepared,  the  hypochlorite  solution  was  allowed  to  remain  in  the 
darkj  at  the  ordinary  or  at  some  other  temperature.  From  time  to 
time,  samples  were  removed,  and  the  available  oxygen  was  estimated  : 
that  in  the  hypochlorite  with  arsenite  solution,  and  the  total  amount 
by  distillation  with  concentrated  hydrochloric  acid,  the  distillate  being 
collected  in  potassium  iodide  solution,  and  the  iodine  which  was  liber- 
ated, titrated.  Dissolved  chlorine  gas  was  first  removed  by  aspirating 
air  through  the  solution.  By  making  estimations  at  intervals  while 
the  chlorine  was  being  passed  in,  the  extent  to  which  the  alkali  was 
saturated  could  be  ascertained ;  complete  saturation  was  attained  when 
the  total  available  oxyp^en  corresponded  with  that  theoretically  obtain- 
able with  the  amount  of  sodium  hydroxide  employed. 

If  the  alkali  solution  is  not  quite  saturated  with  chlorine,  the 
slightly  alkaline  hypochlorite  solution  formed  is  very  stable  at  the 
ordinary  temperature;  after  4  weeks,  only  14  per  cent,  of  the  hypo- 
chlorite had  been  converted  into  chlorate,  but  at  the  same  time  a  small 
quantity  of  oxygen  gas  had  been  evolved.  In  daylight,  the  conversion 
is  somewhat  more  rapid,  and  the  same  is  the  case  at  50°,  whilst  at  90°, 
67  per  cent,  was  converted  in  2  hours  ;  the  more  rapid  conversion, 
however,  was  attended  by  a  greater  loss  owing  to  evolution  of  gas,  and 
this  loss  is  greater  the  more  alkali  is  present.  If  a  slight  excess  of 
chlorine  is  present  above  the  amount  required  to  saturate  the  alkali, 
the  conversion  is  very  rapid  at  the  ordinary  temperature  ;  after  some 
2  hours,  93  per  cent,  of  the  hypochlorite  was  converted  into  chlorate, 
and  the  loss  corresponded  with  but  a  fraction  of  a  per  cent.  If  the 
text-book  method  is  adopted,  and  concentrated  caustic  soda  is 
saturated  at  90 — 95°  with  chlorine,  88*5  of  the  theoretical  yield 
of  chlorate  is  obtained,  but  there  is  a  loss  of  105  per  cent. 
A  rapid,  and  almost  equally  complete  conversion,  is  attained 
by  adding  a  small  quantity  of  an  acid ;  sulphuric,  phosphoric 
and  acetic  acids  and  sodium  hydrogen  carbonate  were  experimented 
with,  and  it  was  found  that  the  extent  of  the  conversion  did  not  vary 
much,  but  that  its  rate  varied  with  the  amount  of  the  hydrogen  ions 
added,  that  is,  with  the  amount  of  hypochlorous  acid  set  free. 
Increased  concentration  of  the  hypochlorite  and  a  higher  temperature 
also  promote  the  conversion. 

Hypochlorous  acid  is  but  extremely  little  dissociated  in  solution, 
and  it  is  the  undissociated  molecule  of  this  acid  that,  in  the  author's 
opinion,  oxidises  the  hypochlorite  to  chlorate.  The  acid  itself  under- 
goes but  a  very  slow  change  in  aqueous  solution,  in  the  absence 
of  other  substances  ;  if  a  hypochlorite  is  added,  a  rapid  formation  of 
chlorate  occurs.  Now  the  hypochlorite  solution  contains  hypochlorite 
ions,  and  it  is  to  a  reaction  between  these  and  undissociated 
hypochlorous  acid  that  the  formation  of  the  chlorate  is   attributed  : 

2H0C1  -hC10«2H  +201  +CIO3;   or  HOCl  -h  2C10  =H  -t-Cl  -H  CIO3. 
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The  presence  of  an  alkali  chloride  promotes  the  action,  but  chlorine 
gas  is  evolved  at  the  same  time  ;  in  this  case,  chloride  ions  are  oxidised 

+ 
to  chlorate  by  the  hypochlorous  acid  :    6H0C1  +  CI  =  3H0CI  +  3H  + 

3Cl  +  G103  =  3H20  +  3Cl2  +  C103.      As  the  hypochlorous   acid  is  used 
up,    it     is  continuously     regenerated  from     the    hypochlorite    ions 
of    the    alkali    hypochlorite    and    the   hydrogen    ions    of    the    acid 
added,   or,  failing  that,  of  the  water.     So   long,    however,  as   alkali 
hydroxide  is  still  in  excess,  abundance  of  hydroxyl  ions  are    present, 
and    these   reduce  the  concentration    of    the  hydrogen  ions  of   the 
hypochlorous   acid,    uniting    with  them  to   form  water ;  to    remain 
in  equilibrium  with  this  diminished  concentration   of  hydrogen  ions, 
the   concentration    of   the     undissociated    hypochlorous    acid    must 
decrease  too  (by  dissociation  and  union  of  its  hydrogen  ions  with  the 
hydroxyl   ions   present   to    form  water),  and  the  amount  of  it  that 
remains  undissociated  is  too  little  to  effect  the  conversion   of  hypo- 
chlorite into  chlorate  at  any  considerable  rate.     (When  a  solution  of 
potassium  carbonate  is  chlorinated,  it  is  only  after  it  has  become  half 
saturated,  that  is,  after  all  the  carbonate    has  been   converted  into 
hydrogen  carbonate,  that  chlorate  is  formed  at  an  appreciable  rate). 
But  if  the  base  employed  is  one  that  yields  only  a  small  concentration 
of    hydroxyl  ions   to    the   solution,    then   the   concentration  of  the 
hydrogen  ions    is  reduced  to  a  much  smaller    extent,  the   existence 
of  undissociated   hypochlorous   acid   in    much  greater  concentration 
is   possible,  and  the  conversion  of  hypochlorite   to  chlorate  can  be 
effected   much  more  rapidly.     It  was  found,  in  fact,  that,  when  an 
approximately  neutral  sodium  hypochlorite  was   mixed  in  separate 
portions  with  magnesium  sulphate,  calcium  chloride,  and  zinc  sulphate 
in  amounts  equivalent  to  the  hypochlorite  present,  conversion  of  the 
latter  into  chlorate  took  place  very  slowly  in  the  first  case,  less  slowly 
in  the  second,  fairly  rapidly  in  the  third,  whilst,  in   the  first  case,  no 
precipitate  formed,  in  the  second  a  slight  precipitate  of  calcium  hydr- 
oxide formed  gradually,  and  in  the  third  a  dense  precipitate  of  zinc 
hydroxide  formed  at  once.     In  the  case  of  the  electrolysis  of  a  calcium 
chloride  solution,  the   results  are  complicated   by  the  fact   that  the 
calcium  hydroxide  separates  at  the  anode  in  very  different  conditions ; 
sometimes  it  separates  in  such  a  form  that  it  redissolves  but  slowly 
when  the  electrolysed  solution  is  allowed  to  remain ;  in  this  case,  a 
fairly  rapid  conversion  into  chlorate  ensues.     Sometimes  only  a  little 
separates,  and  that  in  such  a  form  that  it  readily  dissolves  ;  in   that 
case,  the  hydroxyl  ions  are  maintained  at  a  comparatively  high  concen- 
tration in  the    solution,  and  it  is    found   that  the   conversion   into 
chlorate  takes  place  very  slowly.     When  chlorine  is  passed  into  water 
containing  silver  oxide  in  suspension,  and  the  mixture  is  repeatedly 
shaken,  silver  chloride  aud  hypochlorite  are  formed ;  if  the  shaking  is 
omitted,  hydrolysis  of  the  hypochlorite  ensues  to  some  extent,  and  the 
hypochlorous  acid  formed,   no  longer   neutralised   by   being  brought 
continually  into  contact  with  silver  oxide,  effects  the  conversion  of 
the  silver  hypochlorite  into  chlorate,  silver  chloride  being  precipitated. 
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In  the  case  of  mercuric  oxide,  the  mercuric  hypochlorite  is  probably 
hydrolysed  very  largely,  forming  undissociated  hypochlorous  acid  ;  at 
the  same  time,  most  of  the  mercuric  chloride  which  is  formed  is  with- 
drawn from  the  solution  in  the  form  of  the  insoluble  oxychloride,  and 
the  small  amount  that  remains  dissolved  is,  as  is  well  known, 
dissociated  to  but  a  slight  extent.  The  solution,  therefore,  is  com- 
paratively deficient  in  both  hypochlorite  and  chlorine  ions,  there  is 
little  that  the  undissociated  hypochlorous  acid  can  oxidise  to  chlorate 
ions,  and  as  is  found  in  fact,  very  little  chlorate  is  formed,  the 
reaction  being  the  usual  method  of  preparing  hypochlorous  acid. 

The  hypochlorous  acid  used  was  obtained  by  passing  chlorine  into 
water  containing  freshly  prepared  yellow  mercuric  oxide  in  suspen- 
sion, and  well  shaken,  the  vessel  being  immersed  in  water  and  kept  in 
the  dark.  Only  a  trace  of  chlorate  was  formed,  and  the  solution 
contained  4*8  percent.  HOCl;  on  distillation,  about  half  decomposed, 
yielding  chloric  acid  and  chlorine,  but  the  first  fifth  that  passed  over 
contained  as  much  as  8*5  per  cent.  HOCl.  C.  F.  B. 

Experiments  on  High  Strength  Hypochlorite  Solutions. 
By  Max  Muspratt  and  E.  Shrapnell  Smith  {J.  Soc.  Chem.  Ind.^ 
1898,  17,  1096—1100.  Compare  Abstr.,  1897,  ii,  206).— In  order 
that  strong  solutions  of  hypochlorite  may  be  obtained  by  passing 
chlorine  into  sodium  hydroxide  solution,  the  following  conditions  must 
be  adhered  to.  (1)  An  excess  of  alkali  must  always  be  present. 
(2)  The  temperature  must  be  kept  as  low  as  possible,  and  should  not 
rise  above  27°.  (3)  The  solution  at  starting  should  be  of  such  sp.  gr, 
as  to  allow  the  sodium  chloride  to  settle  rapidly.  (4)  The  formation  of 
scum  must  be  avoided  ;  if  formed,  it  should  be  removed.  (5)  To 
obtain  higher  strengths  than  those  corresponding  with  the  amount  of 
alkali,  which  experience  showed  could  not  be  exceeded  in  the  original 
solutions,  solid  sodium  hydroxide  must  be  added  from  time  to  time. 

The  stability  of  these  solutions  was  investigated  by  exposing  them 
in  glass  cylinders  to  full  daylight  during  the  summer  months.  The 
results  indicate  that  the  presence  of  iron  in  a  hypochlorite  has  a 
serious  influence  on  its  stability,  for  it  is  converted  into  sodium 
ferrate  which  reacts  with  the  hypochlorite,  causing,  not  only  the 
evolution  of  oxygen,  but  the  formation  of  a  considerable  amount  of 
chlorate.  In  the  absence  of  iron,  the  hypochlorite  is  stable  up  to  the 
point  when  sodium  chloride  begins  to  be  deposited,  but  from  that  stage 
to  a  point  where  all  the  salt  is  deposited,  it  is  not  quite  so  stable, 
although  its  stability  is  considerable  ;  beyond  the  stage  where  sodium 
chloride  ceases  to  be  deposited,  absolute  instability  exists.  In 
favourable  circumstances,  a  hypochlorite  can  be  made  containing  35  per 
cent,  by  volume  of  available  chlorine.  During  the  investigations, 
crystals  of  sodium  hypochlorite  have  been  obtained;  they  contained 
FaOCl,  37-6,  NaCl,  3*7,  and  water,  58-7  ;  per  cent,  no  chlorate  was 
present.  J.  J.  S. 

Density  and  Molecular  Weight  of  Ozone,  By  Albert  Laden- 
BURG  {Ber.,  1899,  32,  221— 222).— A  reply  to  the  criticisms  of  Staedel 
and  Grbger  (this  vol.,  ii,  150) ;  the  author  agrees  with  their  conclusioA 
^bat  the  molecular  weight  gf  ogQiie  pE^PfiQt  b§  determined  by  taking 
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the  density  of  a  mixture  of  ozone  and  oxygen  and  also  estimating  the 
quantity  of  iodine  which  the  mixture  can  set  free,  but  argues  that 
this  conclusion  has  no  connection  with  his  work.  J.  F.  T. 

Ozone.  By  Marius  Otto  {Ann.  Chim.  Phys.y  1898,  [vii],  13,  77—144. 
Compare  Abstr.,  1897,  ii,  139  and  207). — The  various  forms  of 
ozonisers  are  discussed,  and  an  apparatus  described,  constructed  for  use 
with  alternating  currents,  by  means  of  which  15  per  cent,  of  the 
theoretical  amount  of  ozone  can  be  produced ;  the  yield  obtained  from 
Siemens  and  Andreoli's  ozonisers  is  less  than  2  per  cent. 

Methane  at  ordinary  temperatures  is  oxidised  by  ozone  to  methylic 
alcohol,  formaldehyde,  and  formic  acid;  at  100°,  the  latter  substances 
alone  are  obtained.  Ethylene,  treated  with  ozonised  oxygen  containing 
less  than  50  milligrams  of  ozone  per  litre,  yields  acetaldehyde  and 
acetic  acid ;  neither  ethylic  alcohol  nor  glycol  could  be  detected 
among  the  products  of  oxidation.  Acetylene  is  decomposed  by  ozone 
with  explosive  violence,  and  carbon  is  deposited.  Methylic  and 
ethylic  alcohols,  when  treated  with  ozone,  yield  small  quantities  of  the 
corresponding  aldehydes  and  acids.  Glycol  also  gives  aldehydic  and 
acidic  substances,  but  the  only  substance  isolated  was  glyoxal. 
Glycerol  furnishes  similar  products,  but  their  exact  nature  could  not 
be  determined.  The  mono-  and  di-hydric  phenols  are  attacked  by 
ozone,  but  resinous  products  are  obtained,  except  in  the  case  of 
catechol,  which  gives  a  small  quantity  of  a  substance  resembling 
purpurogallol.  Isoeugenol,  isosafrole,  and  anethoil  are  oxidised  to 
vanillin,  piperonal,  and  anisaldehyde  respectively.  Aniline  is  oxidised 
to  quinone  and  azobenzene,  and  paratoluidine  to  parazotoluene. 

G.  T.  M. 

Combustion  of  Mixtures  of  Hydrogen  and  Oxygenated 
Gases.  By  Marcellin  P.  E.  Berthelot  {Ann.  Chim.  Phys.,  1898,  [vii], 
14,  167 — 170). — When  hydrogen,  mixed  with  carbonic  anhydride  or 
sulphurous  anhydride,  is  exploded  with  excess  of  oxygen,  the  hydrogen 
is  oxidised  to  water  without  affecting  either  of  the  other  compounds. 
If  a  mixture  of  hydrogen  and  carbonic  anhydride  is  ignited  in  a  vessel 
open  to  the  air,  a  portion  of  the  compound  gas  is  reduced  to  carbonic 
oxide;  a  mixture  of  hydrogen  and  sulphurous  anhydride  similarly  treated 
yields  small  quantities  of  hydrogen  sulphide  and  free  sulphur.  The 
temperature  produced  by  the  combustion  of  the  hydrogen  causes  dis- 
sociation of  the  oxygenated  gas,  the  carbonic  anhydride  giving  rise  to 
carbonic  oxide  and  oxygen,  the  sulphurous  anhydride  to  sulphur  and 
oxygen ;  the  oxygen  unites  with  hydrogen,  whilst  a  portion  of  the 
sulphur  combines  with  this  element  to  form  hydrogen  sulphide. 
These  products  of  combustion,  being  cooled  to  a  temperature  below 
their  ignition  point  before  diffusing  into  a  part  of  the  system  contain- 
ing free  oxygen,  are  found  in  the  residual  mixture  at  the  close  of  the 
experiment.  G.  T.  M. 

Action  of  Hydrogen  on  Sulphurous  Anhydride.  By  Mar- 
cellin P.  E.  Berthelot  {Ann.  Chim.  Phys.,  1898,  [vii],  14,  289—293. 
Compare  preceding  abstract). — Hydrogen  and  sulphurous  anhydride, 
whether  dry  or  moist,  have  no  action  on  one  another  at  the  ordinary  tern* 
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perature  ;  the  dry  gases  react  at  a  red  heat,  water  and  sulphur  being 
produced ;  if  the  temperature  is  not  too  high,  hydrogen  sulphide  is 
also  obtained.  The  paper  concludes  with  a  discussion  of  the  nascent 
state  from  a  thermochemical  standpoint.  The  reaction  SOg  +  SHg  = 
2H2O  +  HgS  is  exothermic,  but  the  heat  developed  is  not  sujfficient  to 
determine  the  change  at  the  ordinary  temperature,  but  if  the  heat 
developed  by  the  action  of  zinc  on  dilute  sulphurous  acid  be  added, 
the  action  takes  place  even  in  the  cold.  G.  T.  M. 

Action  of  Sulphuric  Acid  on  Metals.  By  Marcellin  P.  E. 
Berthelot  (Ann.  Ghim.  Phys.,  1898,  [vii],  14,  176 — 204). — Hydrogen 
is  evolved  when  zinc  is  treated  with  concentrated  sulphuric  acid  in  the 
cold  ;  at  180^,  hydrogen  and  sulphurous  anhydride  are  evolved,  and 
zinc  sulphate  is  produced  ;  there  is  no  formation  of  zinc  sulphide. 
Free  hydrogen  reduces  concentrated  sulphuric  acid  to  sulphurous 
anhydride  (Abstr.,  1898,  ii,  160),  but  not  to  hydrogen  sulphide;  the 
latter  gas  is  produced  by  the  direct  action  of  zinc  on  moderately  con- 
centrated sulphuric  acid  (78  per  cent.)  and  on  sulphurous,  hyposul- 
phurous,  and  polythionic  acids ;  this  action  is  usually  attributed  to 
nascent  hydrogen.  When  treated  with  cold  dilute  sulphuric  acid, 
zinc  sulphide  evolves  hydrogen  sulphide ;  with  hot  concentrated  acid 
sulphurous  anhydride  is  produced.  Hydrogen  sulphide  is  decomposed 
by  sulphuric  acid  of  concentration  greater  than  that  corresponding 
with  H2S04,2H^O,  the  products  being  sulphur,  sulphurous,  and  poly- 
thionic acids.  Iron  and  cadmium  are  attacked  by  the  concentrated 
acid  in  the  cold,  and  hydrogen  is  evolved,  but  at  160°,  the  gas  generated 
consists  chiefly  of  sulphurous  anhydride.  Nickel  is  only  very  slowly 
attacked  by  cold  concentrated  sulphuric  acid,  owing  to  the  formation 
of  a  protective  layer  of  sulphide.  Sulphurous  acid  acts  on  these  metals, 
forming  the  sulphides  and  sulphur. 

Lead  is  not  acted  on  by  dilute  sulphuric  acid  in  the  cold,  and  only 
slightly  at  100°  ;  with  the  concentrated  acid,  the  reaction  is  very  slow, 
owing  to  the  deposition  of  sulphate  and  sulphide.  If  dilute  sulphuric 
acid  be  distilled  in  the  presence  of  lead  so  that  its  concentration 
gradually  increases,  hydrogen  sulphide  is  evolved,  and  sulphur  and  lead 
sulphide  are  produced.  Lead  sulphide  is  decomposed  by  the  concentrated 
acid,  hydrogen  sulphide  and  sulphurous  anhydride  being  successively 
evolved ;  with  60  per  cent,  acid,  the  formation  of  the  latter  gas  is  not 
noticeable.  Lead  is  only  superficially  blackened  by  the  action  of 
sulphurous  acid,  and  is  not  attacked  by  formic  and  acetic  acids.  An 
account  of  the  action  of  sulphuric  acid  on  mercury  has  already  appeared 
(Abstr.,  1898,  ii,  164).  Silver,  left  in  contact  with  the  cold  concentrated 
acid  for  two  months,  is  slightly  blackened;  at  100°,  sulphurous 
anhydride  is  evolved.  Silver  sulphide  is  only  attacked  by  the  con- 
centrated acid  at  high  temperatures,  sulphurous  anhydride  being 
liberated,  Copper  placed  in  cold  concentrated  sulphuric  acid  produces 
an  evolution  of  sulphurous  anhydride,  and  the  metal  becomes  coated 
with  a  layer  of  sulphide  and  sulphate  ;  a  similar  result  is  obtained  at 
100° ;  the  dilute  acid  has  no  action  even  at  this  temperature.  Copper, 
heated  at  160 — 170°  with  a  mixture  of  equal  parts  by  weight  of 
sulphuric   acid   and   water,   dissolves,   and  sulphurous  anhydride   is 
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evolved;  the  liquid,  when  poured  into  cold  water,  yields  a  crystalline 
precipitate,  consisting  of  an  unstable,  cuprous  salt,  which  is  formed 
at  a  certain  stage  in  this  reaction.  Copper  placed  in  sulphurous 
acid  becomes  superficially  coated  with  sulphide  and  a  red  substance, 
probably  a  cuprous  compound ;  the  metal  appears  to  be  attacked  by 
dilute  hydrochloric  acid  at  100°,  although  no  appreciable  volume  of 
gas  is  evolved.  G.  T.  M. 

Metathetic  Reactions  between  certain  Salts  in  Solution  in 
Liquid  Ammonia.  By  Edward  C.  Franklin  and  C.  A.  Kraus 
{Ame7\Chem.J.ylS9d,21j  1 — 8.  Compare  this  vol.,  ii,  208). — Anhydrous 
liquid  ammonia  resembles  water  in  its  power  of  inducing  electrolytic 
dissociation,  and  of  acting  as  a  general  solvent.  The  authors  have 
examined  the  interaction  of  various  salts  in  this  solvent,  and  find  that 
salts  whose  ions  can  by  interchange  form  compounds  insoluble  in  the 
medium,  do  react  in  this  sense.  The  nitrates  of  16  common  metals 
were  used  to  furnish  the  metallic  ions,  whilst  the  acidic  ions  were 
supplied  in  the  form  of  ammonium  salts.  The  experiments  were  made 
in  vacuum  jacketed  tubes.  Ammonium  chloride  precipitates  most  of 
the  metallic  radicles  as  chlorides,  those  chlorides  which,  by  direct 
experiment,  are  found  to  be  least  soluble  in  liquid  ammonia  being 
precipitated  most  rapidly  and  completely.  The  bromides  are  more 
soluble  in  this  solvent  than  the  chlorides,  and  are  precipitated  more 
slowly ;  only  barium  and  strontium  give  immediate  precipitates  with 
ammonium  iodide.  All  the  metallic  radicles,  except  the  alkalis,  yield 
precipitates  with  ammonium  sulphide  ;  in  the  case  of  magnesium,  the 
precipitate  has  a  composition  corresponding  with  2MgS,(NH4)2S, 
combined  with  9  or  10  molecules  of  ammonia  of  crystallisation. 
Ammonium  chromate  gives  precipitates  with  all  the  metallic  radicles, 
except  lithium  and  sodium,  and  ammonium  borate  with  all  but  these 
two  alkalis,  together  with  potassium.  The  results  are  summarised  in 
tabular  form  at  the  end  of  the  paper.  G.  T.  M. 

Properties  of  Liquid  Ammonia.  By  Edward  C.  Franklin  and 
C.  A.  Kraus  (Amer.  Chem.  J.,  1899,  21,  8 — 14). — A  discussion  of  the 
close  analogy  existing  between  water  and  liquid  ammonia.  Solutions 
of  salts  in  the  latter  solvent  conduct  the  electric  current  almost  as 
well  as  their  aqueous  solutions  (Cady,  Abstr.,  1898,  ii,  203),  and 
metathetic  reactions  of  a  similar  nature  occur  in  both  media  (see 
preceding  abstract).  The  specific  heat,  boiling  point,  and  heat  of 
volatilisation  of  liquid  ammonia  are  abnormally  high,  like  the  corre- 
sponding properties  of  water.  The  molecular  elevation  of  the  boiling 
point  of  ammonia  is  smaller  than  that  of  any  other  solvent;  its 
association  constant  approaches  that  of  water,  and  exceeds  those  of 
the  alcohols.  Liquid  ammonia  differs  from  water  in  its  inability  to 
dissolve  the  sulphates  and  sulphites,  the  alkali  carbonates,  phos- 
phates, and  oxalates,  and  the  hydroxides  of  the  alkali  and  alkaline 
earth  metals ;  in  its  solvent  action  on  many  organic  substances,  it 
resembles  alcohol ;  it  has  no  point  of  maximum  density,  and  solid 
ammonia  is  not  specifically  lighter  than  the  liquid  at  the  freezing  point. 
Its  dielectric  cunstaut  is  lower  than  that  of  water,  and,  if  ^ernst'e 
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hypothesis  holds,  it  indicates  that  the  electrolytic  dissociation  of  salts 
dissolved  in  this  solvent  should  be  less  than  in  aqueous  solutions. 

G.  T.  M. 

Hydroxylamine.  By  Simeon  M.  Tanatar  {Ber.,  1899,  32, 
241 — 244). — When  a  10  per  cent,  solution  of  hydroxylamine  hydro- 
chloride or  sulphate  is  saturated  with  sulphurous  anhydride,  kept 
overnight,  and  then  evaporated  to  dryness  on  a  water-bath,  it  is  con- 
verted completely  into  ammonium  sulphate  ;  hydrazine  sulphate  is  not 
attacked  by  sulphurous  anhydride  even  on  heating  at  100°  in  a  sealed 
tube.  When  hydroxylamine  hydrochloride  is  warmed  with  phos- 
phorus pentachloride,  reaction  takes  place,  and  on  decomposing  the 
product  with  water  and  evaporating,  it  is  found  that  the  hydroxyl- 
amine has  been  converted  into  ammonium  chloride ;  the  author 
explains  the  action  as  due  to  the  formation  of  NHgCl  =  NH,HC1,  and 
then  3NH  =  NHg  +  Ng*  ^7  the  action  of  hydrogen  peroxide,  hydroxyl- 
amine hydrochloride  is  oxidised  directly  to  nitrogen  and  nitric  acid, 
and  no  ammonia  is  produced;  when  the  oxidation  is  carried  out  in 
presence  of  sodium  hydroxide,  the  chief  product  is  nitric  acid,  together 
with  a  small  amount  of  nitrogen.  T.  M.  L. 

Hydroxylamine.  By  Fritz  Raschig  {Ber.,  1899,  32,  394). — 
With  regard  to  Tanatar's  explanation  of  the  action  of  sulphurous 
anhydride  on  aqueous  hydroxylamine  hydrochloride  (preceding 
abstract),  the  author  points  out  that,  in  this  change,  hydroxyl- 
amine does  not  act  as  an  oxidising  agent,  but  simply  condenses  with 
the  sulphurous  anhydride,  forming  sulphamic  acid  (compare  Abstr., 
1887,  549),  which  subsequently  undergoes  hydrolysis.         W.  A.  D. 

Constitution  of  Hydroxylamine.  By  Julius  W.  Bruhl  {Ber., 
1899,  32,  507— 508).— The  author  criticises  the  views  of  Tanatar 
regarding  the  constitution  of  hydroxylamine  (compare  preceding 
abstracts).  M.  0.  F. 

Heat  Developed  by  the  Action  of  Water  on  Excess  of  Nitric 
Acid.  By  Marcellin  P.  E.  Berthelot  {Ann.  Chim.  Fhys.,  1898, 
[vii],  14,  207 — 208). — The  heat  developed  by  the  successive  additions 
of  small  quantities  of  water  (1  to  3  mols.)  to  a  considerable  excess 
(31*44  mols.)  of  nitric  acid  was  determined  with  the  following 
results:  1st,  H20=  +454  Cal.  ;  2nd,  H20=  -I-4-55  Cal. ;  3rd,  H20  = 
+  4-59  Cal  G.  T.  M. 

Action  of  Aqueous  Alcoholic  Alkalis  on  Phosphorus.  By 
August  MiCHAELis  and  M.  Pitsch  {Ber.,  1899,  32,  337— 339).— Phos- 
phorus gradually  dissolves  in  a  mixture  of  1  volume  of  10  per  cent, 
sodium  hydroxide  solution  and  2  volumes  of  alcohol  with  the  production 
of  a  dark  red  solution,  nearly  pure  hydrogen  being  eliminated  during  the 
process.  If  the  solution  be  acidified  with  dilute  hydrochloric  acid, 
a  greenish-yellow  precipitate  is  produced  which  is  none  other  than  the 
phosphorus  suboxide,  P^O,  first  obtained  by  Le  Verrier.  The  sub- 
oxide is  insoluble  in  all  solvents  except  aqueous  alcoholic  alkali ;  this 
solution  is  not  stable,  but  decomposes  when  left,  or  on  warming,  with 
evolution  of  hydrogen  phosphide  and  hydrogen.  J.  F.  T. 
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Metallic  Phosphides.  By  Albert  Granger  (Ann.  Chim.  Phys.^ 
1898,  [vii],  14,  5—90.  Compare  Abstr.,  1892,  410,  1398;  1893,  ii, 
526  ;  1895,  ii,  392  ;  1896,  ii,  476,  602,  650  ;  1897,  ii,  215,  265,  323, 
371,  453  ;  1898,  ii,  474). — This  paper  contains  an  historical  intro- 
duction and  an  account  of  work  already  published.  G.  T.  M. 

Preparation  of  Arsenic  Hydride.  By  A.  P.  Saunders  {Cliem. 
News,  1899,  79,  66 — 67). — Powdered  arsenic,  mixed  with  a  small 
quantity  of  freshly-cut  pieces  of  sodium,  is  gently  heated  in  a  por- 
celain boat  resting  on  a  strip  of  asbestos  in  a  piece  of  wide  combustion 
tube  with  the  ends  loosely  plugged  ;  when  the  glass  begins  to  redden, 
reaction  suddenly  takes  place,  and,  if  the  tube  is  not  broken  by  the 
violence  of  the  reaction,  it  is  set  aside  to  cool.  The  hydrogen  arsenide 
is  obtained  by  treating  the  sodium  arsenide  with  dilute  hydrochloric 
or  sulphuric  acid.  D.  A.  L. 

Action  of  Sulphuric  Acid  on  Carbon  at  Low  Temperatures. 
By  Marcellin  P.  E.  Berthelot  {Ann.  Chim.  Phys.,  1898,  [vii],  14, 
206 — 207). — Graphite  and  wood  charcoal  are  not  acted  on  by  con- 
centrated sulphuric  acid  at  the  ordinary  temperature;  at  100°, the  former 
remains  unaltered  whilst  the  latter  produces  a  slight  evolution  of  sul- 
phurous and  carbonic  anhydrides  without  any  appreciable  quantity 
of  carbonic  oxide.  G.  T.  M. 

Chemical  Equilibrium  between  Hydrogen  and  the  Oxides  of 
Carbon.  By  Marcellin  P.  E.  Berthelot  {Ann.  Chim.  Phys,  1898,  [vii], 
14, 170 — 176). — Carbonic  anhydride,when  heated  at  high  temperatures, 
undergoes  partial  dissociation  into  carbonic  oxide  and  oxygen.  In 
the  presence  of  carbon  or  hydrogen,  the  oxygen  thus  liberated  is 
employed  in  oxidising  this  element,  and  further  dissociation  of  carbonic 
anhydride  must  take  place  in  order  to  preserve  the  equilibrium. 
Water  vapour  at  a  similar  temperature  also  undergoes  partial  dissocia- 
tion into  its  components.  When  a  mixture  consisting  of  carbonic 
anhydride  and  hydrogen  is  raised  to  a  high  temperature,  the  state  of 
equilibrium  is  established,  not  between  the  binary  systems  (COg  +  Hg) 
and  (CO  +  HgO),  but  between  the  more  complicated  system  {{n  -  a)C02  + 
a(CO  +  0)}  resulting  from  the  partial  dissociation  of  carbonic  anhy- 
dride and  that  produced  by  the  partial  dissociation  of  steam 
{(m-y8)H20-Hy8(H2  +  0)},  and  a  further  complication  results  from 
the  dissociation  of  carbonic  oxide  which  reacts  in  the  following  sense, 
{joCO  ==  (jo  -  2)C0  +  CO2  +  C}.  This  explanation  is  based  on  the 
observed  behaviour  of  these  compounds  at  high  temperatures,  each  of 
them  dissociating  in  the  manner  indicated,  independently  of  the  pre* 
sence  of  the  others.  The  case  of  mixtures  which  are  being  conveyed 
from  the  heated  space  to  a  cooler  zone,  and  are  thus  exposed  to  rapid 
changes  of  temperature,  must  also  be  considered,  since  it  so  frequently 
obtains  in  practice. 

It  follows  from  this  that  the  mathematical  explanations  of  these 
phenomena  hitherto  proposed  are  quite  inadequate,  since  they  assume 
the  existence  of  hypothetical  systems  which  are  never  produced  under 
experimental  conditions.  G.  T.  M. 
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Decomposition  of  Carbonic  Oxide  in  presence  of  Ferric 
Oxide.  By  O.  Boudouard  {Compt.  rend.,  1899,  128,  98—101).— 
When  finely  divided  ferric  oxide  is  heated  at  445°  in  sealed  tubes 
with  purified  and  dried  carbonic  oxide,  the  decomposition  of  the  latter 
is  a  function  of  the  time  and  of  the  quantity  of  ferric  oxide  present. 
The  quantity  of  carbonic  anhydride  formed,  increases  regularly,  and 
eventually  the  decomposition  is  complete.  Similar  experiments  are 
being  made  with  cobalt  and  nickel  oxides  at  445°  and  with  all  three 
oxides  at  higher  temperatures.  C.  H.  B. 

Reaction  with  Carbon  Oxysulphide.  By  Marcellin  P.  E. 
Berthelot  (Ann.  Chim.  Phys.,  1898,  [vii],  14,  205). — Carbon  oxy- 
sulphide is  slowly  decomposed  by  an  acid  solution  of  cuprous  chloride 
in  accordance  with  the  equation,  COS  +  2CuCl  +  H20  =  C02  +  2HCl-h 
CugS.  G.  T.  M. 

A  New  Gas  [Etherion].  By  Charles  F.  Brush  (/.  Amer.  Chem. 
Soc,  1898,  20,  899 — 911). — During  experiments  on  the  thermal 
conductivity  of  gases  at  pressures  of  a  few  millionths  of  an 
atmosphere,  the  author  found  that  heated  glass  evolves  a  gas  partially 
reabsorbed  on  cooling,  which  is  characterised  by  an  exceedingly  high 
conductivity,  probably  over  100  times  that  of  hydrogen.  As  the 
thermal  conductivities  appear  to  be  in  the  ratio  of  the  molecular 
velocities,  and  hence  in  the  inverse  ratio  of  the  square  roots  of  the 
densities,  the  author  considers  the  new  gas  possesses  a  density  of 
below  0*0001,  compared  with  hydrogen,  and  that,  owing  to  its  great 
molecular  velocity,  it  is  not  confined  to  the  atmosphere,  but  must 
extend  to  interstellar  space.  The  name  etherion  is  given  to  it,  or  to 
its  lightest  constituent,  if  a  mixture.  L.  M.  J. 

Note.— Sir  William  Crookes  {Chem.  News,  78,  221)  considers  it 
more  probable  that  '  etherion  '  is  water  vapour  at  low  pressure  than 
that  it  is  an  elementary  gas.  L.  M.  J. 

Hydrate  of  Lithium-bromocuprite.  By  N.  S.  Kurnakofb* 
and  A.  A.  Sementschenko  {Zeit.anorg.  Chem.,  1899,  19,  335 — 338). — 
Lithium-hromoGuprite,  CuBr2,2LiBr  +  GHgO,  obtained  by  evaporating  an 
aqueous  solution  of  its  constituents  on  the  water-bath,  crystallises  in 
black,  prismatic  needles  having  a  bronze  lustre ;  in  thin  layers,  they  are 
reddish-brown  by  transmitted  light.  It  is  extremely  hygroscopic,  does 
not  easily  give  up  its  water  of  crystallisation,  and  is  not  dehydrated 
by  remaining  over  sulphuric  acid.  This  behaviour,  in  conjunction 
with  the  colour,  points  to  the  conclusion  that  the  salt  contains  the 
hydrate  LiBr-H  3H2O,  as  expressed  in  the  formula  CaBr2(LiBr  -f  3H20)2. 

The  blue  salt,  (CuClg  +  2H20),2KC1,  contains  the  water  combined  with 
the  CUCI2,  and  by  substituting  bromine  for  chlorine  the  anhydrous  salt 
CuBrgjKBr,  is  obtained ;  this  is  in  accordance  with  the  fact  that  for 
copper  and  other  metals  of  the  eighth  group  of  the  periodic  system,  the 
hydrates  of  the  bromo-salts  are  less  stable  than  those  of  the  chloro* 
salts.  The  same  relation  holds  good  for  the  heat  of  solution  of  the 
haloid  salts.  The  instability  of  the  hydrate  of  cupric  bromide  has 
undoubtedly  an  effect  on  the  composition  of  the  double  salt,  CuBrgjKBr, 
which  contains  no  water  of  crystallisation,  and  the  author  points  out 
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that  a  consideration  of  the  colour  and  the  stability  of  the  hydrates 
gives  an  insight  into  the  position  of  the  water  in  the  complex  molecule 
of  a  haloid  double  salt  as  expressed  in  the  formulae  CuX2,(LiX  +  711120)^ 
and  (CUCI2  +  2H20),2KC1.  E.  C.  K. 

Action  of  Alkali  Chlorides  on  Silver.  By  Marcellin  P.  E. 
Berthelot  (Ann.  Chim.  Phys.,  1898,  [vii],  14,  205— 206).— Silver  in 
the  form  of  sheets,  when  immersed  in  solutions  of  the  alkali  chlorides 
contained  in  stoppered  vessels,  is  slowly  attacked  with  the  formation 
of  double  chlorides,  the  crystals  of  which  adhere  to  the  surface  of  the 
metal.  The  vessels  were  protected  from  bright  sunlight  and  allowed 
to  remain  for  four  years  ',  it  was  found  that  the  sheet  immersed  in 
potassium  chloride  had  preserved  its  bright  surface,  whilst  that  in 
sodium  chloride  had  become  tarnished  and  was  of  a  deep  violet  colour. 

G.  T.  M. 

Solubility  of  Silver  Bromide  and  Chloride  in  Sodium  Thio- 
Bulphate  Solutions.  By  Theodore  W.  Richards  and  Henry  B. 
Faber  {Amer.  Chem.  J.,  1899,  21,  167— 172).— Solutions  of  sodium 
thiosulphate  of  varying  strengths  are  saturated  with  silver  bromide 
and  the  amount  of  silver  in  solution  estimated  by  means  of  hydrogen 
sulphide ;  the  results  show  that  the  ratio  of  the  bromide  to  the  thio- 
sulphate increases  with  increase  in  the  concentration  of  the  thiosul- 
phate. The  solubiliiy  of  silver  chloride  in  a  20  per  cent,  solution  of  thio- 
sulphate is  less  than  that  of  the  bromide.  The  addition  of  silver 
bromide  to  a  thiosulphate  solution  raises  its  freezing  point ;  this  result 
must  be  due  to  a  diminution  of  the  total  number  of  molecules  present, 
and  appears  to  favour  Earth's  conclusion  as  to  the  formation  of  a 
complex  ion ;  the  following  double  salts  :  Ag2S203,2Na2S203  -I-  2H2O 
and  AggSgOgjNagSgOg  +  HgO  are  known  in  the  solid  state.  Beyond  a 
certain  limit,  the  addition  of  bromide  produces  no  further  rise  in  the 
freezing  point.  G.  T.  M. 

Calcium  Arsenide.  By  Paul  Lebeau  {Compt.  rend.,  1899,  128, 
95 — 98). — Calcium  arsenide,  AsgCag,  identical  in  composition  with 
that  formed  by  the  direct  union  of  its  constituents,  is  obtained  by 
heating  100  parts  of  calcium  arsenate  and  31  parts  of  petroleum  coke 
in  a  carbon  crucible  in  an  electric  furnace  for  two  or  three  minutes, 
using  a  current  of  950 — 1000  amperes  and  45  volts.  It  forms  a 
crystalline  mass,  which  is  transparent  and  reddish-brown  in  small 
fragments,  has  a  sp.  gr.  =  2'5  at  15°,  and  in  hardness  lies  between  calcite 
and  glass.  It  is  not  affected  by  dry  air  or  oxygen  at  the  ordinary 
temperature,  but  when  heated  burns  brilliantly,  especially  in  oxygen, 
with  formation  of  the  arsenate  if  the  oxygen  is  in  large  excess,  but  with 
sublimation  of  arsenious  anhydride  and  even  of  arsenic  if  it  is  not.  Sul- 
phur attacks  the  arsenide  at  a  dull-red  heat,  but  boron  and  carbon  have 
no  action  at  1000°  ;  in  the  electrical  furnace,  however,  carbon  rapidly 
and  completely  decomposes  it.  In  contact  with  water,  the  arsenide  is 
completely  converted  into  hydrogen  arsenide  and  calcium  hydroxide, 
without  any  liberation  of  hydrogen  or  separation  of  a  solid  brown 
arsenide  as  in  the  action  of  water  on  the  arsenide  obtained  by  direct 
synthesis.     Moist  air  somewhat  quickly  decomposes  the  arsenide,  and 
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it  is  attacked  at  a  dull  red  heat  by  hydrogen  sulphide,  by  the  gaseous 
hydracids  and  various  oxidising  agents.  The  arsenide  reduces  sul- 
phuric acid  in  the  cold,  and  fuming  nitric  acid  on  gently  heating ;  it 
also  decomposes  many  metallic  salts.  C.  H.  B. 

Action  of  Calcium  Sulphate  on  Halogen  Alkali  Salts.  By 
Alfked  DlTTE  (Ann.  Chim.  Phys.,  1898,  [vii],  14,  294— 311).— A 
detailed  account  of  work  already  published  (Abstr.,  1898,  ii,  510 — 511). 

G.  T.  M. 

Constitution  of  Hydraulic  Cements.  By  Orazio  Bebuffat 
{Gazzetta,  1898,  28,  ii,  209—247). — The  author  summarises  recent 
contributions  to  the  chemistry  of  hydraulic  cements,  showing  how  the 
conclusions  arrived  at  by  different  workers  are  in  agreement  or 
otherwise  with  his  own.  He  has  examined  seven  samples  of  different 
cements,  determining  the  proportions  of  free  lime  and  of  calcium 
silicate  and  aluminate  before  and  after  setting,  and  his  results  lead  to 
the  following  conclusions.  After  setting,  hydraulic  cements  all  have 
the  same  qualitative  composition,  being  mixtures  of  calcium  hydroxide, 
hydrated  calcium  orthosilicate,  2(Si02,2CaO),H20,  and  calcium 
aluminate  with  small  quantities  of  inert  slaggy  matter.  Besides 
these,  in  cements  rich  in  silica,  there  is  doubtless  present  some  non- 
hydrated  calcium  metasilicate,  (SiOgjCaO),  which  reacts  on  the 
aluminate,  forming  double  silicates  of  calcium  and  aluminium;  the 
production  of  these  double  compounds  has  an  important  bearing  on 
the  great  resistance  to  sea-water  possessed  by  such  cements.  With 
regard  to  their  composition  before  setting,  the  author  divides  hydraulic 
cements  into  two  classes.  (1)  Hydraulic  lime  and  quick-setting 
cements,  which  are  of  a  non-crystalline  and  compact  nature,  and  result 
from  the  mixing  of  aluminate  with  calcium  orthosilicate  and  in  some 
cases  also  with  lime.  (2)  Portland  and  siliceous  cements,  consisting 
of  a  crystalline  compound  of  SiOgjCaO  with  varying  proportions  of 
CaO  and  a  calcium  aluminate.  The  author  is  of  opinion  that  the 
hardening  of  cements  is  determined  mainly  by  the  hydration  of  the 
calcium  orthosilicate  forming  2(Si02,2CaO) -FHgO,  and  incidentally 
also  by  the  hydration  of  the  calcium  aluminate.  T.  H.  P. 

Displacement  of  Metals  by  Magnesium.  By  Edward  G. 
Bryant  {Chem.  News,  1899,  79,  75—76). — In  hot,  cold,  weak,  or 
strong  zinc  sulphate  solution,  only  little  more  than  50  per  cent,  of  the 
metallic  zinc  is  displaced  by  magnesium ;  gas  is  evolved,  and  the  pre- 
cipitate formed  consists  of  zinc,  zinc  oxide,  and  magnesium  oxide.  In 
lead  nitrate,  chloride,  or  acetate,  hydrogen  is  evolved  in  increasing 
quantities  as  reaction  progresses,  and  lead  is  reduced  by  the  magnesium  ; 
in  some  cases,  the  lead  is  not  oxidised  while  covered  with  the  liquid, 
magnesium  being  present  in  excess.  Silver  is  also  precipitated  from 
its  solution  by  magnesium  with  progressive  evolution  of  hydrogen. 

D.  A.  L. 

Red  Potassium  Copper  Chloride.  By  Max  Groger  {Zeit. 
anorg.  Chem.y  1899,  19,  328—331). — Potassium  copper  chloride, 
KCl,CuCl2,  is  obtained  as  a  red  powder  by  shaking   a   mixture   of 
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copper  chloride,  finely  powdered  potassium  chloride,  and  concentrated 
hydrochloric  acid  in  a  closed  vessel,  provided  that  the  ratio  of  potassium 
chloride  to  copper  chloride  does  not  exceed  that  required  by  the  above 
formula.  If  dilute  solutions  are  employed,  the  compound  is  obtained 
in  red  needles.  It  is  easily  soluble  in  strong  hydrochloric  acidj  and 
when  hydrochloric  acid  is  used  to  wash  the  salt,  it  extracts  the  copper 
chloride  in  preference  to  the  potassium  chloride.  On  exposure  to 
moist  air,  the  salt  rapidly  becomes  green,  and  yields  a  mixture  of 
cupric  chloride  with  the  blue  salt,  CuCl2,2KCl  +  2H2O.         E.  C.  R. 

Potable  Waters  which  have  flowed  through  Lead  Pipes. 
By  Ubaldo  Antony  {Gazzetta,  1898,  28,  ii,  135 — 139.  Compare 
Abstr.,  1897,  ii,  36). — In  continuation  of  his  previous  work,  the 
author  gives  the  results  of  experiments  made  to  determine  the 
action  on  lead  of  waters  containing  magnesium  sulphate,  magnesium 
hydrogen  carbonate,  calcium  chloride,  sodium  hydrogen  carbonate, 
with  or  without  alkali  chlorides  or  sulphates,  and  under  different 
conditions  of  aeration.  The  experimental  conditions  and  the  method 
of  determination  of  the  lead  are  the  same  as  those  already  described 
{loc.  cit.,  and  Abstr.,  1895,  ii,  549). 

The  results  are  summarised  in  the  following  table,  to  which,  for 
the  sake  of  comparison,  are  added  those  of  the  two  former  series. 
The  numbers  given  are  grams  of  lead  dissolved  in  100  litres  of 
liquid  : — 


Series. 


Non-aerated   

Aerated  

Continuously 

aerated     

With  continuous  aer 
ation  andpassage  of 
carbonic  anhydride 


1.  Alone  

2.  With  chlorides. 

3.  With  sulphates. 

1.  Alone  

2.  With  chlorides. 
With  sulphates. 

1.  Alone  

2.  With  chlorides. 
With  sulphates. 

1.  Alone  

2.  With  chlorides. 

3.  With  sulphates. 


8-19 
1-36 
3-41 
12-98 
2-75 
6-83 
8-19 
0-68 
2-05 
4-09 
4-09 
1-84 


B.        C.        D.        E 


2-45 
2  05 
2-18 
3-14 
3-41 
3-32 
2-63 
2-35 
205 
5-70 
3-40 
3-16 


6-83 
5-46 
4-78 
6-83 
6-57 


3-28 
0-99 
1-32 
165 
1-71 
1-71 
1-58 
1-25 
0-46 
0-72 
1-12 
0-99 


F. 


1-80 
1-70 
1-40 
1-60 
0-90 
0-80 
1-15 
0-61 
1-02 
0-88 
0-68 
0-68 


1-23 
1-34 
0-95 
0-34 
0-47 
116 
116 
0-95 
1-45 
0-88 
0-68 
0-81 


The  column  A  refers  to  distilled  water ;  B,  to  water  containing 
per  litre  0-04  gram  of  CaO,  as  calcium  hydrogen  carbonate,  possessing 
therefore  4°  of  temporary  hardness ;  C,  to  water  containing  0*232 
gram  of  CaSO^  per  litre,  that  is,  with  a  permanent  hardness  of  9*5° ; 
D,  to  water  with  0*38  gram  of  MgSO^  per  litre,  corresponding  with 
9'5°  of  permanent  hardness;  E,  to  water  containing  0*195  gram  of 
Mg(HC03)2  per  litre,  that  is,  having  4°  of  temporary  hardness ;  F,  to 
water  containing  0*046  gram  of  CaClg  per  litre,  and  G,  to  water  with 
6*4  gram  of  NaHCOg  per  litre,  corresponding  with  the  quantity 
present  in  the  waters  of  Vichy  (H6pital),  which  are  among  the  most 
alkaline  known. 
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The  author  concludes  that  ordinary  drinking  waters  always  dissolve 
a  larger  or  smaller  quantity  of  lead,  and  that  with  temporarily  hard 
waters  the  proportion  of  lead  is  much  less  than  with  permanently 
hard  waters ;  this  is  doubtless  due  to  the  insoluble  incrustation 
formed  in  the  former  case.  T.  H.  P. 

Separation  of  the  Cerite  Metals.  By  Carl  von  Schjeele  {Ber., 
1899,  32,  409 — 417). — Pure  lanthana  can  be  readily  obtained  from 
a  mixture  of  the  rare  earths  by  converting  these  into  the  nitrates, 
and  crystallising  the  product  from  water  containing  sufficient 
ammonium  nitrate  to  form  the  double  salts  of  the  type  M(N03)3  + 
2NH4NO3;  after  8  crystallisations,  the  lanthanum  double  salt  is 
nearly  pure,  but  contains  small  quantities  of  cerium,  which  can  be 
removed  by  precipitating  the  double  salt  as  oxalate,  dissolving  the 
latter  in  nitric  acid,  and  treating  the  nitrate  thus  obtained  byDebray's 
method.  The  separation  of  praseodymium  and  neodymium  from  one 
another  and  from  the  metals  usually  accompanying  them  is  dealt  with 
at  length ;  for  details,  the  original  paper  should  be  consulted. 

W.  A.  D. 

Peroxidation  of  Cerium  in  presence  of  Alkali  Carbonates. 
By  Ande^  Job  {Compt.  rend.,  1899,  128,  178 — 181). — Ceric  salts  are 
more  soluble  than  cerous  salts  in  solutions  of  alkali  carbonates,  and 
the  solubility  is  still  further  increased  if  they  are  peroxidised.  If, 
however,  an  excess  of  hydrogen  peroxide  is  added,  the  solubility  is 
reduced  and  a  precipitate  forms,  the  nature  of  which  has  not  yet  been 
ascertained.  In  order  to  obtain  a  concentrated  solution  of  cerium 
peroxide,  hydrogen  peroxide  and  ceric  ammonium  nitrate,  in 
molecular  proportion,  are  added  successively  to  a  concentrated 
aqueous  solution  of  potassium  carbonate,  and  the  solution  is  agitated ; 
a  limpid,  deep-coloured  liquid  is  thus  obtained,  and  as  much  as  40 
grams  of  cerium  dioxide  may  be  added  per  litre  if  280  grams  of 
alkali  carbonate  are  also  present.  Potassium  hydrogen  carbonate  may 
be  used  in  place  of  the  normal  carbonate,  but  then  the  solubility  of 
the  cerium  salt  is  less. 

If  to  the  solution  prepared  in  the  manner  just  described,  hydrogen 
peroxide  is  added  in  slight  excess  but  not  in  sufficient  quantity  to 
produce  a  precipitate,  and  the  solution  is  allowed  to  remain  at  the 
ordinary  temperature,  it  at  first  loses  some  oxygen,  but  is  afterwards 
quite  stable,  the  quantity  of  available  oxygen  in  it  corresponding 
exactly  with  that  required  by  the  formula  CeOg. 

The  oxidising  power  of  the  solution  can  be  determined  by  means 
of  a  standard  solution  of  ferrous  sodium  pyrophosphate,  the  excess 
being  determined  by  means  of  permanganate  solution.  If  a  small 
quantity  of  potassium  hydrogen  carbonate  is  added  to  the  liquid, 
the  appearance  of  a  yellow  colour  indicates  that  the  ferrous  salt  is 
completely  oxidised  and  the  oxidation  of  the  cerous  salt  is  beginning ; 
if  the  addition  of  permanganate  is  continued,  a  change  of  colour  from 
yellow  to  brown  indicates  that  peroxidation  of  the  cerium  has 
commenced. 

Ceric  salts  do  not  absorb  oxygen  from  the  air,  but  if  a  solution  of 
a  cerous  salt  containing  also  an  alkali  carbonate  is  exposed  to  the  air, 
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it  is  first  oxidised  to  a  eerie  salt  and  then  eontinues  to  absorb  oxygen 
up  to  a  limit  that  depends  on  the  strength  of  the  solution. 

C.  H.  B. 

Atomic  Weights  of  Praseodymium  and  Neodymium.  By 
Harry  C.  Jones  {Zeit.  miorg.  Chem.,  1899,  19,  339 — 341). — A  com- 
parison of  the  independent  results  obtained  by  Brauner  (Proc.,  1898, 
70),  by  Sch^ele  (Abstr.,  1898,  ii,  519),  and  by  the  author  (Abstr.,  1898, 
ii,  429),  shows  that  the  atomic  weights  attributed  by  Auer  von 
Welsbach  to  praseodymium  and  neodymium,  143*6  and  140*8 
respectively,  should  be  reversed.  E.  C.  R. 

Aluminium.  By  Alfred  Ditte  {Compt.  rend.,  1899,  128, 
195 — 201). — If  a  strip  of  aluminium  is  partly  immersed  in  a  solution 
of  sodium  chloride  acidified  with  acetic  acid,  which  is  capable  of  dis- 
solving the  metal  (this  vol.,  ii,  225),  the  action  is  far  more  rapid  at  the 
surface  of  the  liquid  than  at  any  other  point,  because  the  atmospheric 
oxygen  takes  part  in  the  reaction.  Other  acids  may  be  used  instead 
of  acetic  acid,  with  similar  results,  and  even  carbonic  anhydride  is 
active.  If  a  plate  of  aluminium  is  partially  immersed  in  a  solution  of 
30  grams  of  pure  sodium  chloride  in  1000  c.c.  of  water,  which  of 
itself  has  no  action  on  aluminium,  and  air  is  allowed  free  access  to 
the  surface  of  the  liquid,  the  metal  is  somewhat  rapidly  attacked  at 
that  surface  and  becomes  coated  with  gelatinous  aluminium 
hydroxide  in  which,  after  a  time,  opaque,  white  spots  appear  and 
increase  in  size.  At  the  same  time,  the  solution  becomes  alkaline  to 
litmus.  The  oxygen  dissolved  in  the  liquid  converts  a  small  quantity 
of  the  aluminium  into  oxide,  but  since  the  decomposition  of  sodium 
chloride  by  aluminium  oxide  would  be  strongly  endothermic,  the 
carbonic  anhydride  of  the  air  must  take  part  in  the  change,  the 
reaction  AlgO,^  +  GISTaCl  diss.  +  3CO2  diss.  =  AlgClg  diss.  +  3Na2C03  diss, 
developing  +33*1  Cal.  The  sodium  carbonate  thus  formed  is  able  to 
attack  the  aluminium  with  formation  of  sodium  hydrogen  carbonate 
and  sodium  aluminate  and  development  of  a  considerable  amount  of 
heat ;  the  aluminate  is  then  decomposed  by  water  into  aluminium 
hydroxide  and  sodium  hydroxide,  which  can  produce  further  reactions. 
Part  of  the  aluminium  hydroxide,  however,  gradually  changes  to  the 
crystallised  and  insoluble  form,  and  is  thus  removed  from  the  sphere 
of  action.  Carbonic  anhydride  can  also  decompose  the  aluminate  with 
formation  of  the  crystallised  hydroxide  and  sodium  carbonate,  or, 
under  certain  conditions,  of  a  double  sodium  aluminium  carbonate ; 
the  latter  may  be  decomposed  by  the  sodium  hydroxide  present  in 
the  liquid  and  will  yield  sodium  carbonate  and  crystallised  aluminium 
hydroxide.  The  general  character  of  the  reactions  is  independent  of 
the  proportion  of  sodium  chloride  present,  but  is  slower  the  more 
dilute  the  solutions  ;  even  the  small  proportion  of  the  salt  present  in 
river  waters  is  sufficient,  in  conjunction  with  atmospheric  oxygen  and 
carbonic  anhydride,  to  set  up  progressive  action  on  the  aluminium. 

With  sea  water,  the  reactions  are  similar,  the  calcium  and  magnesium 
chlorides  and  the  sodium  bromide  behaving  in  the  same  way  as  sodium 
chloride. 
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If  a  small  quantity  of  water  containing  a  soluble  chloride  or  bromide 
is  allowed  to  fall  on  a  sheet  of  aluminium,  the  metal  is  attacked  in  the 
general  manner  already  described  ;  if  the  salt  is  not  hygroscopic,  the 
attack  ceases  when  the  salt  and  the  products  become  dry,  but  if  the  salt 
is  hygroscopic,  like  magnesium  chloridej'or  if  the  atmosphere  is  very 
moist,  the  action  will  continue  until  the  corrosion  extends  through 
even  a  comparatively  thick  block  of  aluminium.  C.  H.  B. 

Constitution  of  Cobalt,  Chromium,  and  Rhodium  Bases.  By 
SoFUS  M.  JoRGENSEN  (^e^^.  anorg.Chem.,  1899,  19,  109 — 157). — A  dis- 
cussion of  the  relative  merits  of  the  theories  propounded  by  the  author 
and  by  Werner  with  regard  to  the  constitution  of  these  compounds. 

E.  C.  R. 

Carbides  of  Iron  and  other  Metals  in  Metallurgical  Pro- 
ducts. By  Adolphe  Carnot  and  Goutal  {Compt.  rend.,  1899,  128, 
207 — 211). — Treatment  of  ferrotungsten,  ferromanganese,  &c.,  by 
dilute  acids  or  other  solvents  in  the  usual  way  has  enabled  the  authors 
to  isolate  several  double  carbides  in  addition  to  those  previously 
described.  From  tungsten  steel  containing  2*0  to  2*2  per  cent,  of 
carbon  and  6'1  to  7'8  per  cent,  of  tungsten,  they  obtained  the 
carbide  Fe3C,WC;  from  molybdenum  steel  containing  1-7  to  2-3  per 
cent,  of  carbon,  the  carbide  FcgCjMogC,  previously  prepared  by 
Williams  in  the  electric  furnace.  Ferromanganese  containing  more 
than  74  per  cent,  of  manganese  yields  the  carbide  Fe3C,4Mn3C  ;  that 
with  74  to  60  per  cent,  of  manganese  yields  the  carbide  Fe3C,2Mn3C ; 
that  with  60  to  30  per  cent,  of  manganese  the  carbide  2Fe3C,Mn3C. 
The  last  carbide  sometimes  crystallises  in  large  plates  during  the 
cooling  of  blocks  of  the  ferromanganese.  0.  H.  B. 

Arsenates  of  Iron.  By  Hermann  Metzke  {Zeit.  anorg.  Chem.^ 
1899,  19,  457 — 478).— The  method  employed  for  the  analysis  of  these 
compounds  is  as  follows.  The  arsenic  is  precipitated  from  a  solution  of 
the  iron  arsenate,  strongly  acidified  with  hydrochloric  acid,  by  hydrogen 
sulphide  under  pressure,  the  precipitate  of  sulphur  and  arsenic 
sulphide  is  cautiously  oxidised  with  fuming  nitric  acid  at  50°,  and  the 
solution  evaporated  on  the  water-bath.  The  residue,  dissolved  in 
water  and  ammonia  so  that  a  2*5  per  cent,  ammonia  solution  is  ob- 
tained, is  precipitated  with  magnesia  mixture,  absolute  alcohol  added, 
and  the  whole  allowed  to  remain  48  hours.  The  precipitate  is  then 
washed  with  a  mixture  of  2  "5  per  cent,  ammonia  (250  c.c),  with  absolute 
alcohol  (100  c.c),  dissolved  in  dilute  nitric  acid,  and  evaporated  to 
dryness  in  a  porcelain  crucible,  then  heated  at  120°  and  finally  to 
bright  redness  over  a  strong  burner  until  a  constant  weight  is  obtained. 
Accurate  results  are  obtained. 

Ferric  arsenate,  FogOgjAsgOg,  is  formed  under  varying  conditions  by 
the  action  of  1  mol.  of  iron  ammonium  alum  on  2 — 4  mols.  of  disodium 
arsenate.  The  appearance  of  the  precipitate  varies  with  the  proportion 
of  the  salts  employed ;  when  a  small  quantity  of  the  arsenate  is  added 
to  the  alum  solution,  a  white  precipitate  is  obtained,  whilst  on  adding 
^J^e  alum  solution  to  the  arsenate  the  precipitate  ja  browjiish ;  when  the 
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two  salts  are  employed  in  equal  proportioDSi  a  yellow  precipitate  is 
formed.  The  white  precipitate  turns  yellow  and  finally  brownish 
when  washed  with  water.  According  to  the  conditions  under  which 
they  are  formed,  the  precipitates  contain  small  quantities  of  basic  or 
acid  ferric  arsenates,  and  always  contain  small  quantities  of  ammonium 
and  sodium  arsenates.  In  the  presence  of  a  large  excess  either  of 
disodium  arsenate  or  of  iron  ammonium  alum,  a  mixture  is  obtained 
consisting  mainly  of  the  basic  ferric  arsenate,  3Fe203,2As203.  Ferric 
arsenate,  which  is  a  bright  yellow  powder,  insoluble  in  water,  is  slowly 
decomposed  by  cold  water,  more  quickly  by  hot  water,  and  is  soluble 
in  hydrochloric,  sulphuric,  nitric,  dilute  arsenic,  and  phosphoric  acids ; 
the  solution  in  the  last  two  acids  decomposes  when  boiled  and  diluted. 
Neutral  and  acid  ferric  arsenates  are  quickly  and  completely  dissolved 
by  concentrated  ammonia,  yielding  a  blood-red  solution ;  the  basic  ferric 
arsenates,  however,  are  not.  Yellow  ammoniacal  solutions  are 
obtained  in  the  presence  of  large  quantities  of  disodium  arsenate  and 
ammonium  chloride.  These  arsenates  are  not  decomposed  by  a  solu- 
tion of  silver  nitrate,  are  quickly  decomposed  by  solutions  of  ammonium 
and  sodium  acetates,  and  give  the  reaction  of  ferric  salts  with  potassium 
ferrocyanide  and  thiocyanate  only  in  strongly  acid  solutions,  and  never 
in  ammoniacal  solutions.  Cold  concentrated  potassium  hydroxide 
precipitates  ferric  hydroxide  from  the  neutral  ferric  arsenate,  but  only 
an  incomplete  decomposition  takes  place  when  a  hydrochloric  acid 
solution  of  the  arsenate  is  boiled  with  potassium  hydroxide. 

Tetrabasic  ferric  arsenates,  4Fe203,3As205,  approaching  in  composi- 
tion that  of  pharmacosiderite,  but  containing  varying  quantities  of 
water  and  small  quantities  of  sodium  and  ammonium  salts,  are  obtained 
by  heating  the  preceding  salt  with  water  in  a  sealed  tube  at  200°,  by 
boiling  it  with  a  solution  of  ammonium  acetate  acidified  with  acetic 
acid,  and  by  oxidising  with  hydrogen  peroxide,  the  white  precipitate 
obtained  by  adding  ferrous  sulphate  to  sodium  dihydrogen  arsenate  in 
molecular  proportions. 

Arsenates  having  a  similar  composition  to  scorodite,  Fe203,As205  + 
4H2O,  and  differing  from  it  only  in  the  quantity  of  water  which  they 
contain,  are  obtained  in  the  following  manner: — (1)  By  heating  the  acid 
arsenate,  Fe203,3As205  +  I7H2O,  with  arsenic  acid,  water,  and  hydrogen 
peroxide  in  a  sealed  tube  at  170°  for  14  days,  whereby  a  compound 
crystallising  with  IHgO  in  yellowish-green,  rhombic  forms,  and  mixed 
with  a  small  quantity  of  scorodite,  is  obtained  ;  {^2)  by  heating  normal 
ferric  arsenate  in  a  similar  manner,  whereby  a  crystalline  powder,  with 
2H2O,  is  obtained  ;  (3)  by  heating  ferric  arsenate  with  water  and 
arsenic  acid  in  a  sealed  tube  at  80°  for  4  days,  and  (4)  by  prolonged 
evaporation  of  a  solution  of  ferric  arsenate  acidified  with  hydrochloric 
acid.  These  salts  are  not  altered  by  boiling  water,  sulphuric  and 
nitric  acids,  are  sparingly  soluble  in  dilute,  easily  so  in  concentrated, 
hydrochloric  acid,  dissolve  partially  in  ammonia  giving  a  blood-red 
solution,  and  are  completely  decomposed  by  potassium  hydroxide. 

The  arsenate,  2Fe203,3As205-f  22 '51120,  is  obtained  by  dissolving 
ferric  arsenate,  Fe203, AS2O5,  in  arsenic  acid  and  water  and  precipitating 
the  filtered  solution  with  alcohol;  the  white  precipitate  must  be 
quickly  washed  with  alcohol  (98  per  cent,)  and  dried  by  pressing  between 
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filter  paper.  It  dissolves  easily  in  acids,  forming  a  yellow  solution, 
and  in  ammonia,  a  red  solution.  The  white  acid  compound  obtained 
by  the  action  of  sodium  hydrogen  arsenate  on  iron  ammonium  alum  is 
quickly  decomposed  when  washed  with  water,  dilute  alcohol,  or 
glycerol ;  it  is  not  altered,  however,  by  strong  alcohol  or  ether,  but 
these  solvents  do  not  wash  out  the  impurities  in  the  mother  liquor,  so 
that  it  cannot  be  obtained  pure. 

Ferric  ortharsenate,  Fe203,3As205  +  IG'THgO,  is  obtained  as  a  white 
powder  by  adding  dry  tetrabasic  ferric  arsenate  to  a  syrupy  solution  of 
arsenic  acid  and  washing  the  product  with  alcohol;  it  is  quickly 
decomposed  by  water,  and  dissolves  in  acid  with  a  yellow,  and  in 
ammonia  with  a  red,  coloration.  E.  C.  R. 

Hydrated  Blue  Molybdenum  Oxide.  By  G.  Marchetti 
{Zeit.  anorg.  Chem.,  1899,  19,  391—393).—  Molybdenum  oxide, 
MogOg  +  SHgO,  is  obtained  by  dissolving  molybdenum  in  strong  aqua 
regia,  and  after  all  the  nitric  acid  has  been  expelled  by  evaporating 
the  solution  on  the  water-bath,  with  the  addition  of  hydrochloric 
acid,  the  diluted,  filtered  solution  is  reduced  by  means  of  an  electric 
current.  A  dark  blue  liquid  is  obtained  from  which  the  acid 
crystallises  in  lustrous,  nearly  black,  triclinic  crystals ;  it  is  fairly 
easily  soluble  in  water,  and  the  solution  does  not  give  a  precipitate 
on  the  addition  of  ammonium  chloride.  The  cryoscopic  determinations 
show  that  the  molecule  is  neither  split  into  ions  nor  polymerised  in 
aqueous  solution.  E.  C.  K. 

Hydrate  of  Titanium  Trichloride.  By  E.  Polidori  {Zeit.  anorg. 
Chem.,  1899,  19,  ZO^—^I).— Titanium  trichloride,TiQ\^  +  ^lS.f>,  is 
formed  by  reducing  titanium  tetrachloride,  dissolved  in  30  per  cent, 
hydrochloric  acid,  by  aid  of  the  electric  current ;  the  violet  solution 
obtained  is  filtered  through  glass  wool,  cooled  with  ice  and  salt, 
and  treated  with  a  current  of  dry  hydrogen  chloride  until  the  salt 
crystallises  out.  The  trichloride  is  deliquescent,  oxidises  very  slowly 
in  dry,  but  rapidly  in  moist">ftu3j  is  slowly  oxidised  in  neutral  solution 
with  precipitation  of  titanium  oxychloride,  but  is  much  more  stable 
in  acid  solution.  The  solutions  are  energetic  reducing  agents,  and 
when  treated  with  ammonia,  yield  black  precipitates,  which,  on 
exposure  to  the  air,  quickly  turn  blue  and  finally  white.       E.  0.  R. 

Derivatives  of  the  Tetrachlorides  of  Zirconium,  Thorium, 
and  Lead.  By  J.  Merritt  Matthews  {J.  Amer.  Chem.  Soc,  1898, 
20,  815 — 839). — The  tetrachlorides  of  zirconium,  thorium,  and  lead 
do  not  combine  with  nitrosyl  chloride,  nitric  peroxide,  sulphur 
monochloride,  phosphorus  chlorides,  cyanogen,  hydrogen  cyanide, 
cyanogen  chloride,  acetonitrile,  or  benzonitrile,  although  the 
chlorides  of  titanium  and  tin  combine  with  most  of  these  compounds 
(compare  Hampe,  Aniialen,  1863,  126,  43,  and  Baeyer,  Abstr.,  1875, 
452).  The  three  tetrachlorides  readily  combine  with  ammonia  or 
amines  in  much  the  same  way  as  do  the  chlorides  of  silicon,  titanium, 
and  tin.     The  compounds  may  be  obtained  by  the  addition  of  the 
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pure  anhydrous  substances  to  the  solutions  of  the  respective  chlorides ; 
the  zirconium  and  thorium  derivatives,  for  the  most  part,  form  white, 
flocculent  precipitates;  the  lead  salts,  however,  are  of  various  colours. 
The  following  table  gives  a  list  of  the  compounds  which  have  been 
prepared  and  analysed  : — 

With  zirconium      With  thorium  With  lead 
chloride,                chloride,           tetrachloride, 
mols.  amine.           mols.  amine,      i  mols.  amine. 
Ammonia,    with    dis- 
solved chloride 8                        8  4*2 

Ammonia,  with    solid 

chloride  in  the  cold  2  6  — 

Ammonia,   with   solid 

chloride  when  heated  4  6  — 

Methylamine    4  4  4 

Ethylamine  4  4  4 

Propylamine 4  4  4 

Aniline 4  4  3 

Toluidine  4  3  decomp. 

Pyridine    2  12 

Quinoline  2  1  2 

j8-Naph  thy  1  amine 2  11 

Diphenylamine     no  reaction,      no  reaction.         decomp. 

Acid  amides no  reaction,      no  reaction.      no  reaction. 

Nearly  all  these  compounds  are  stable  in  the  air,  the  chief 
exceptions  being  the  pyridine,  quinoline,  and  the  lower  ammonia 
compounds  of  zirconium  and  thorium.  None  of  them  exhibits  any 
sign  of  crystalline  structure.  When  heated  in  air,  they  are  decom- 
posed into  the  hydrochloride  of  the  amine  and  the  dioxide  of  the 
metal,  with  the  exception  of  the  lead  compounds  which  form  lead  di- 
chloride.     They  are  also  decomposed  by  water.  J.  J.  S. 

Derivatives  of  the  Tetrabromides  of  Zirconiun  and  Thorium. 
By  J.  Merritt  Matthews  {J.  Amer.  Chem.  Soc,  1898,  20,  839—843). 
— The  following  compounds  have  been  obtained: — ZrBr4  +  4NH3, 
ThBr^  -H  3NH3,  ZrBr^  +  4NH2Et,  ThBr4  +  4NH2Et,  ZrBr^  +  4NH2Ph, 
ThBr^  +  4NH2Ph,  ZrBr^  +  2C5H,N,  ThBr^  +  C.H^N. 

The  bromides  were  prepared  by  Mellis'  and  Troost  and  Ouvrard's 
methods.  Owing  to  the  slight  solubility  of  the  tetrabromides  in  any 
of  the  usual  organic  solvents,  the  reagents  were  added  to  the  dry  salts, 
and  any  excess  was  removed  by  washing  the  products  with  ether. 

Attempts  to  prepare  lead  tetrabromide  were  unsuccessful. 

J.  J.  S. 

Preparation  of  Zirconium  Nitrides.  By  J.  Merritt  Matthews 
(/.  Amer.  Chem.  Soc,  1898,20,  843— 846).— The  compound TiCl4,4NH3, 
when  heated  in  a  current  of  ammonia,  yields  a  nitride  of  titanium, 
ri3N4  (Rose,  Ann.  Phys.  Chem.,  1829,  16,  57  ;  Persoz,  Ann.  Chim. 
Phys.,  1803,  44,  321).  The  authors  find  that  when  the  compound 
^rCl^  -1-  8NHg  is  placed  in  a  porcelain  boat  and  heated  to  redness  in  a 
(;\^rr§nt  of  nitrogen,  a  sjirconium  nitride,  ZrgNg,  is  obtained,     Thi?, 
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when  heated  in  a  current  of  hydrogen,  gives  off  ammonia,  and  leaves 
metallic  zirconium. 

A  second  nitride,  Zr^N^,  is  obtained  when  zirconium  tetrachloride  is 
gradually  heated  to  redness  in  a  current  of  dry  ammonia  (compare 
Mallet,  Amer.  J.  Sci.,  1858,  [ii],  28,  346).  J.  J.  S. 

Germanium.  By  Clemens  Winkler  {Ber.^  1899,  32,  307 — 308). — 
The  author  claims  priority  over  Richter  in  the  discovery  of  the 
element  germanium.  T.  M.  L. 

Vanadium  Compounds  of  the  Type  VXg.  By  Augusto  Piccini 
{Zeit.  anorg.  Chem.,  1899,  19,  204—207). — Vanadium  sulphate, 
VSO4  +  7H2O,  is  obtained  by  reducing  a  solution  of  the  anhydride  in 
sulphuric  acid  by  means  of  the  electric  current.  The  violet-blue 
solution,  when  allowed  to  evaporate  in  a  vacuum  over  sulphuric  acid, 
yields  monoclinic  crystals,  which  are  decomposed  on  exposure  to  the 
air.  The  double  S2iX%  VS04,(NH4)2S04  +  6H20,  obtained  by  electro- 
lysing a  solution  of  vanadium,  containing  ammonium  sulphate, 
crystallises  in  beautiful,  amethyst- blue,  monoclinic  crystals,  and  on 
exposure  to  the  air  is  not  so  easily  decomposed  as  the  preceding  salt. 
The  double  salt,  YS04,K2S04  -\-  6H2O,  resembles  the  ammonium  salt. 
All  three  salts  dissolve  in  water,  forming  yellow,  or  brownish-yellow, 
solutions,  which,  in  the  presence  of  acid,  turn  blue.  Both  the  acid 
and  neutral  solutions  absorb  oxygen  from  the  air  with  great  rapidity. 

E.  C.  R. 

Vanadium  Compounds  corresponding  with  the  Sesqui- 
oxide.  By  Augusto  Piccini  and  N.  Brizzi  {Zeit.  anorg.  CJiem., 
1899,  19,  394 — 404). — Vanadium  trichloride  and  tribromide  have 
been  described  by  Locke  and  Edwards  (Abstr.,  1898,  ii,  598),  who 
obtained  them  by  dissolving  the  pure  hydroxide  in  hydrochloric  and 
hydrobromic  acids  respectively,  but  they  are  more  easily  prepared 
by  reducing  a  solution  of  vanadic  anhydride  in  hydrochloric  or 
hydrobromic  acid  by  means  of  the  electric  current.  The  green  solu- 
tion of  the  trichloride  so  obtained  is  cooled  with  ice  and  salt,  and 
precipitated  by  saturating  it  with  hydrogen  chloride.  Vanadium 
trichloride,  in  acid  or  neutral  solution,  undergoes  no  change  when 
kept  in  a  sealed  tube  in  an  atmosphere  of  carbonic  anhydride,  and  the 
crystalline  salt  remains  unaltered  for  a  considerable  time  in  air  kept 
dry  by  means  of  lime.  The  trichloride  corresponds  in  composition 
with  chromium  trichloride,  and  resembles  the  violet  modification  of 
the  latter  both  in  chemical  behaviour  and  when  examined  by  the 
cryoscopic  method.  Solutions  of  vanadium  trichloride,  tribromide,  or 
tri-iodide,  when  treated  with  thallium  sulphate,  yield  a  precipitate  of 
thallium  haloid,  whereby  all  the  halogen  is  precipitated  except  the 
small  quantity  remaining  in  solution  as  thallium  haloid.  Vanadium 
tribromide  is  a  green,  hygroscopic,  crystalline  powder,  but  the  aqueous 
solution  is  either  brown  or  yellow  according  to  the  concentration, 
whilst  the  acid  solution  is  green,  but  quickly  becomes  blue  on  ex- 
posure to  the  air.  Vanadium  tri-iodide,  VI3-I-6H20,  prepared  in  a 
similar  manner  to  the  trichloride,  crystallises  in  small,  green  needles, 
is  very  hygroscopic,  and  on  exposure  to  the  air  changes  into  a  brown 
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liquid ;  in  preparing  this  salt,  it  is  necessary  to  employ  a  very  con- 
centrated solution  saturated  with  hydriodic  acid,  and  to  crystallise  it 
in  a  mixture  of  ice  and  salt  in  a  desiccator  over  sulphuric  acid. 

Ammonium  vanadium  oxalate,  Y(C204)3(NH4)3  +  3H20,  is  formed 
on  reducing  a  solution  of  vanadic  anhydride  in  oxalic  acid  by  means  of 
the  electric  current ;  to  the  brown  solution  containing  a  brown  pre- 
cipitate thus  obtained,  a  solution  of  ammonium  oxalate  is  added, 
the  mixture  warmed  on  the  water-bath  until  the  solution  becomes 
clear,  after  which  it  is  concentrated  in  a  vacuum  ;  it  crystallises  in 
green,  monoclinic  tablets,  is  stable  when  exposed  to  the  air,  and  is 
soluble  in  water  but  insoluble  in  alcohol.  The  aqueous  solution  is 
green,  has  strong  reducing  properties,  and  is  completely  precipitated 
by  ammonium  and  calcium  chloride.  The  salt  becomes  anhydrous  at 
100°,  but  is  not  otherwise  altered. 

Potassium  vanadium  oxalate,  Y{Qjd^^^-\-Z^20,  obtained  in 
a  similar  manner  to  the  ammonium  salt,  crystallises  in  green, 
monoclinic  crystals  like  those  of  the  ammonium  salt,  is  soluble  in  water, 
but  insoluble  in  alcohol,  and  is  dehydrated  at  100°,  without  decompos- 
ing. In  preparing  the  two  preceding  salts,  an  excess  of  oxalic  acid 
must  be  avoided,  as  otherwise  ammonium  or  potassium  hydrogen 
oxalate  is  precipitated. 

The  vanadium  double  oxalates  are  similar  in  composition  and 
crystalline  form  to  the  corresponding  chromium  salts  ;  they  behave, 
however,  like  double  salts,  whereas  the  chromium  salts  behave  like 
salts  of  a  complex  acid,  and  the  chromium  is  not  precipitated  by 
ammonia,  nor  the  oxalic  acid  by  calcium  chloride. 

The  authors  were  unable  to  obtain  crystalline  salts  from  a  solution 
of  vanadium  sesquioxide  in  potassium  tartrate.  E.  C.  K. 

Salts  of  Pyropervanadic  Acid  and  the  Constitution  of  the 
Peracid  Salts.  By  Petr  G.  Melikofp  and  L.  Pissarjewsky  {Zeit. 
anorg.  Ghem.,  1899, 19,  405 — 416). — The  ammonium  salt,  (NH4)^Y20u, 
is  obtained  by  dissolving  ammonium  metavanadate  in  an  aqueous 
solution  of  hydrogen  peroxide,  adding  ammonia  until  the  solution 
acquires  a  distinct  ammoniacal  odour,  and  then  precipitating  the  salt 
with  alcohol.  It  crystallises  in  minute,  slender,  yellow,  rhombic 
prisms,  remains  undecomposed  for  some  time  when  dry,  then  slowly 
decomposes  with  evolution  of  oxygen.  When  treated  with  concentrated 
sulphuric  acid,  it  yields  ozonised  oxygen,  and  with  dilute  acid,  hydrogen 
peroxide.  The  ratio  between  the  ammonia,  active  oxygen,  and  V2O5  = 
4NH3  :  40  :  YgOg,  and  since  the  ammonium  pervanadate,  NH^VO^,  is 
formed  by  the  action  of  hydrogen  peroxide  on  ammonium  metavanadate 
(Scheuer,  Zeit.  anorg.  Chem.,  16,  284),  it  is  most  probable  that  of  the 
four  atoms  of  active  oxygen,  two  are  combined  with  VgOg  and  two  with 
the  4NH3.  When  the  salt  is  treated  with  a  solution  of  barium  chloride, 
it  yields  an  insoluble  precipitate  containing  barium  and  ammonium  : 
with  silver  nitrate,  it  yields  an  insoluble,  yellow  precipitate,  which 
decomposes  at  a  low  temperature  with  evolution  of  oxygen. 

The  potassium  salt,  ^^f>^0^  +  2KVO4  +  SHgO,  is  obtained  by 
treating  a  saturated  aqueous  solution  of  potassium  pervanadate  with 
hydrogen  peroxide  and  potassium  hydroxide  (KYO^ :  3K0H)  until  a 
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yellow  solution  is  formed ;  ifc  crystallises  in  yellow,  rhombic  prisms, 
is  very  stable,  and  remains  undecomposed  for  a  long  time  j  100  grams 
of  water  dissolve  0'855  gram  of  the  salt  at  19°.  It  yields  oxygen  when 
heated  with  water,  and  reacts  with  concentrated  and  dilute  sulphuric 
acid  in  the  same  manner  as  the  preceding  salt.  The  constituents  of  the 
salt  are  in  the  ratio  SKgO  :  ^Yj^b  '•  ^^^  ^^^  ^*  contains  pyropervanadic 
acid  and  pervanadic  acid.  It  is  converted  into  the  salt  (K02)4V205  + 
SJHgO  when  treated  with  hydrogen  peroxide  and  potassium  hydroxide 
at  0°  •  this,  which  is  thrown  down  as  a  dirty  green,  flocculent  pre- 
cipitate on  adding  alcohol  to  the  solution,  quickly  decomposes  with 
evolution  of  oxygen,  is  easily  soluble  in  water  and  then  decomposes 
with  formation  of  the  salt  3K2O2VO4+ 2KVO4-I- 2H2O  and  evolution 
of  oxygen.  When  the  salt  3K202Y04,2KV04,2H20  is  treated  with 
hydrogen  peroxide  and  potassium  hydroxide  at  the  ordinary  tempera- 
ture, it  yields  the  salt  Y205(0*OK)3*OK  +  2H2O,  which  forms  a  yellow, 
flocculent  precipitate  and  is  intermediate  in  composition  between  the 
two  preceding  salts.  The  constitution  of  these  salts  and  of  related 
salts  of  other  per-acids  is  discussed.  E.  C.  B. 

Preparation  of  Platinium  free  from  Iridium.  By  Paul 
Bergsoe  (Zeit  anorg.  Chem.,  1899,  19,  318— 326).— See  this 
vol.,  i,  320. 

Action  of  Sulphurous  Anhydride, on  Ruthenium  Sulphate. 
By  Ubaldo  Antony  and  Adolfo  Lucchesi  {GazzeUa,  1898,  28,  ii, 
139 — 142). — Ruthenious  dithionate,  BuSgOg,  is  formed  when  sulphurous 
anhydride  is  passed  into  a  solution  of  ruthenium  sulphate,  Bu(S04)2; 
it  is  very  soluble  in  water  and  is  precipitated  from  its  aqueous 
solution  by  alcohol  as  a  yellowish-white  powder  soluble  in  acids 
without  alteration.  On  evaporating  its  aqueous  solution  at  the 
ordinary  temperature  over  a  desiccating  substance,  ruthenious 
dithionate  is  deposited  as  a  pale  yellow  mass  of  radiating  fibres, 
composed  of  optically  negative  crystals,  which  are  too  small  to  admit 
of  their  system  being  determined.  On  warming  with  potassium 
permanganate  solution,  it  is  readily  oxidised  to  sulphate  and  sulphuric 
acid,  the  oxidation  being  more  energetic  on  boiling,  and  in  this  case 
some  perruthenic  acid,  easily  recognisable  by  its  odour,  is  formed. 
It  is  also  oxidised  by  the  continued  action  of  chlorine,  bromine,  nitro- 
hydrochloric  acid,  hydrochloric  acid  and  potassium  chlorate,  or  nitric 
acid.  The  formation  of  ruthenious  dithionate  by  the  action  of 
sulphurous  anhydride  on  the  sulphate  comprises  two  distinct  phases  j 
the  ruthenic  sulphate  being  first  reduced  to  the  ruthenious  compound, 
and  sulphurous  anhydride  being  subsequently  taken  up  directly  by  the 
ruthenious  sulphate.  T.  H.  P. 

Volatilisation  of  Osmium  as^  Tetroxide  in  a  Current  of 
Air  or  Oxygen.  By  Ottokar  Sulc  {Zeit.  anorg.  Chem.,  1899, 
19,  332 — 334). — Powdered  osmium,  when  heated  in  a  current  of 
air,  becomes  oxidised  and  volatilises  below  212°;  and  in  a  current 
of  oxygen  below  170°,  but  no  volatilisation  takes  place  in  a  current 
of  oxygen  at  155°.     The  volatilisation  in  a  current  of  air  amounts 
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to  about  0*07  per  cent,  per  hour  at  212°,  and  to  about  3  per  cent,  at 
270°  ;  in  a  current  of  oxygen,  it  amounts  to  about  0  02  per  cent,  per 
hour  at  170°  and  to  I'O  per  cent,  at  215°.  E.  C.  R. 


Mineralogical  Chemistry. 


Quartz  and  Opal.  By  Giorgio  Spezia  (Jahrb.  f.  Min.,  1899,  i, 
Ref.,  92  ;  from  Atti  Accad.  Sci.  Torino,  1898,  33,  289—308,  876—882. 
Compare  Abstr.,  1897,  ii,  406). — The  author  finds  that  the  solu- 
bility of  quartz  in  water  does  not  depend  on  the  pressure,  but 
only  on  the  temperature.  By  the  slow  evaporation  of  the  solution, 
the  dissolved  silica  is  deposited  in  the  form  of  opal,  but  when  alkali  is 
present,  it  is  deposited  as  quartz.  The  rhombohedral  faces  of  quartz 
crystals  are  the  most  rapidly  attacked,  and  on  the  same  face  there 
is  also  a  greater  deposition  of  material  from  a  solution  of  silica 
obtained  by  decomposing  sodium  silicate.  The  quicker  growth  of 
quartz  crystals  in  the  direction  of  the  vertical  axis  explains  the  com- 
mon prismatic  habit  of  this  mineral. 

These  directions  of  maximum  and  minimum  rate  of  growth  of 
quartz,  parallel  and  perpendicular  respectively  to  the  vertical  axis,  are 
confirmed  by  experiments  (described  in  the  second  paper)  on  plates  of 
certain  thicknesses  cut  in  various  directions  from  quartz  crystals. 

Opal,  when  treated  in  the  same  manner  with  water  and  sodium 
silicate,  is  converted  into  an  aggregate  of  quartz  crystals. 

L.  J.  S. 

Associated  Minerals  of  Rhodolite.  By  William  E.  Hidden 
and  Julius  H.  Pratt  (^ men  J.  Sci.,  1898,  [iv],  6,  463—468.  Com- 
pare Abstr.,  1898,  ii,  605). — A  list  has  already  been  given  of  the 
minerals  identified  in  the  concentrates  of  the  gravels  from  Mason 
Branch,  Macon  Co.,  North  Carolina. 

Quartz :  pseudomorphous,  rhombic  dodecahedra,  probably  after 
garnet.  A  crystal  of  sp.  gr.  =  3*203  was  found  to  consist  of  a  mixture 
of  quartz  and  rhodolite. 

Gahnite  occurs  as  rounded  octahedral  crystals,  and  as  fragments, 
with  a  clean,  glassy  fracture,  and  a  deep  bottle-green  colour  by  trans- 
mitted light.  Sp.  gr.  =  4-24 — 4-40.  Analysis  by  C.  Baskerville 
gives  the  formula  (12Zn,4Fe,3Mg)0,Al203.  It  is,  therefore,  kreit- 
tonite,  the  zinc-iron  variety  of  gahnite. 

AI0O3.  FeO.  ZnO.  MgO.  Total. 

6f-09         7-78         27-44.         3-30.         99-61. 

Bronzite  of  a  pale  yellow  to  deep  brown  colour  is  unusual  in 
being  perfectly  transparent.     Sp.  gr.  =  3*43. 

Cordierite  is  abundant  in  boulders  of  granular  quartz;  in  the 
interior,  where  only  slightly  altered  to  mica,  it  is  pure  white  or 
yellowish  and  nearly  transparent.    Minute  flakes  of  mica  enclosed 
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parallel  to  the  basal  plane  give  a  golden  sheen.  It  is  wholly  devoid 
of  dichroism.  An  analysis  by  Baskerville  agrees  only  approximately 
with  the  usual  formula. 

SiOg.         AI2O3.        FeO.         MgO.         CaO.         H2O.         Total.        Sp.  gr. 
47-60       36-20      2-13      10-73      trace       3-14       99*80       2-54 

Staurolite  is  of  a  rich  garnet-red  and  perfectly  transparent ; 
sp.  gr.  =  3-80. 

Gold  in  fine  scales  contains  90*77  per  cent.  Au  ;  sp.  gr.  =  17-88. 

Sperrylite  occurs  as  minute  octahedral  crystals  of  pyritohedral 
symmetry.  L.  J.  S. 

Analyses  of  Tysonite,  Bastnasite,  Prosopite,  JefiGersonite, 
Covellite,  &c.  By  William  F.  Hillebrand  (Amer.  J.  Sci.,  1899, 
[  iv  J,  7,  51 — 57). — Tysonite  and  Bastnasite. — A  crystallised  specimen 
from  Cheyenne  Mountain,  near  Pike's  Peak,  Colorado,  consists  of 
tysonite  (anal.  I)  covered  on  one  side  with  a  layer  of  bastnasite  (anal.  II), 
there  being  a  sharp  line  of  demarcation  between  the  two  minerals. 
Under  the  microscope,  sections  show  that  the  tysonite  is  penetrated 
by  strings  and  grains  of  bastnasite,  and  that  all  parts  of  the  former 
have  the  same  optical  orientation.  The  tysonite  contains  minute 
enclosures  and  negative  crystals  containing  fluid  and  cuboidal 
crystals.  Besides  the  bastnasite,  there  are  other  white  and  brownish 
alteration  products  of  the  tysonite. 

Total  less 

CegOg.  La  group.     F.        COg.        CaO.    Fe^O^.    NagO.     HgO.     0  for  F. 

I.  42-89     39-31     28-71     0-53     0-18     0-11     0-30       —        99-95 

II.  37-71     36-29       7-83  20-03       —      0-22     0-18     0-08       99-04 

The  cerium  oxide  contains  traces  of  what  appears  to  be  thoria. 
The  metals  of  the  lanthanum  group  have  the  at.  wt.  =  139*7  (anal.  I) 
and  141  (anal.  II)  ;  traces  of  oxides  of  the  yttrium'group  may  also  be 
present.  These  analyses  establish  the  formulae  ^"'F'^  and 
It"'F'C0"3,  which  have  previously  only  been  assumed  for  tysonite  and 
bastnasite  respectively. 

Prosopite  of  a  beautiful  green  colour  occurs  in  the  Dug  way  mining 
district,  Torvel  Co.,  Utah,  associated  with  fluorite,  silver,  &c.  It  is 
not  easy  to  separate  pure  material  free  from  quartz  grains  ;  H  =  4-5  ; 
sp.gr.  =  2*87.     Analysis  gave 

Quartz 

Al.  Ca.  Mg.         K.         Na.        Cu.  F.  HgO.      and  0.        Total. 

2008     17-55     trace    0-12    0-32    0-17    28-00    14-24    19-52    lOO'OO 

Neglecting  alkalis  and  copper,  and  deducting  a  little  calcium 
fluoride,  this  gives  the  prosopite  formula,  CaAl2(F,OH)8.  Only  1'25 
per  cent,  of  water  is  expelled  at  280°. 

Jeffersonite  from  Franklin  Furnace,  New  Jersey,  is  brown,  and  has 
a  marked  lamellar  structure  in  one  direction,  with  other  cleavages ; 
sp.  gr.  =  3-39.     Analysis  agrees  with  the  usual  formula,  B'^SiOg. 

MgO.     NaaO.    KgO.     HgO.      Total. 
12-57    0-12    trace    0-65    100-19 

TitauiuDD,  ferrous  o:2fide,  and  phosphoric   acid  are  absent.    Another 


SiOa-   AI2O3.  FegOg.  MnO.    ZnO. 

CaO. 

51-70  0-36    0-37    7-43    3-31 

23-68 
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brown    substance,    from   Franklin   Furnace,    somewhat   resembling 
jeffersonite  in  appearance,  was  found  on  analysis  to  be  a  mixture. 

Govellite,  in  splendid  indigo-blue  masses  from  the  East  Greyrock 
mine  at  Butte,  Montana,  gave  results  agreeing  closely  with  the 
formula  CuS. 

Cu.  S.  Fe.  Insol.  Total.  Sp.  gr. 

66-06      33-87      0-14         0-11  100-18  4-76 

Enargite  from  Butte,  gave 

Cu.         Fe.         Zn.         As.  Sb.  S.         Insol.         Total. 

48-67     0-33-  0-10    17-91    1-76    31-44     O'll       100-32 

Analyses  are  also  given  of  mixed  hydrated  sulphates  of  copper, 
aluminium,  &c.,  and  of  iron,  aluminium,  &c.,  from  Montana. 

L.  J.  S. 

Rhodochrosite  from  the  Odenwald.  By  K.  von  Kraatz- 
KoscHLAu  {Jahrh.  f.  Min.,  1899,  i,  Ref.  27;  from  Notizhl.  Verein /. 
Erdhunde,  Darmstadt,  1897,  [iv],  18,  50 — 53).— Manganese  ores  are 
mined  in  the  Zechstein  dolomite  near  Bockenrod,  on  the  north  side  of 
Morsberg.  Here  pale  red,  crystalline  rhodochrosite  encrusts  the 
oxides  of  manganese,  or  cements  together  fragments  of  dolomite. 
Distinct  crystals  are  rare ;  three  habits  are  distinguished  : — I,  tabular 
or  lenticular,  with  {111}  and  {lOl} ;  II,  {201}  with  {111}  and  {lOl}  ; 
III,  {223}?  with  {111}.  Analyses  of  crystals  of  each  habit  gave 
respectively. 


MnO. 

MgO. 

CaO. 

COa. 

Insol. 

Total. 

T    r  60-89 
•  1  60-90 

0-84 

1-23 

37-00 

— 

99-96 

0-33 

0-53. 

36-99 

0-55 

99-20 

n.{z 

1-31 
1-12 

1-14  1 
1-29 

3903 

HI.     60-87 

trace 

1-02 

38-52 

— 

100-41 

The  succession  of  minerals  is  :  (1)  crystallised  dolomite,  (2)  oxides  of 
manganese,  (3)  barytes,  (4)  rhodochrosite,  (5)  barytes.  The  barytes 
is  pure  barium  sulphate,  and  crystals  of  the  two  generations  differ  in 
habit.  L.  J.  S. 

Vivianite  and  Chalybite  in  Mecklenburg  Peat.  By  A. 
Gaertner  (/«Ar6. /.  Min.j  1899,  i,  Bef.  59  ;  from  Inaug.-Diss.  Rostocky 
Giistrow,  1897;  and  Archiv  Ver.  d.  Ft.  d.  Naturgesch.  MecTdenhurg^ 
1898,  51,  73 — 130). — The  peat  of  the  Mecklenburg  moors  contains 
considerable  amounts  of  iron  oxide  and  phosphoric  acid ;  the 
maximum  amounts,  at  a  depth  of  40 — 60  cm.  from  the  surface,  are  : 
FcgOg,  24-75  ;  P0O5,  6-75  percent,  (organic  matter,  53-41).  Layers  of 
colourless  compact  vivianite  contain:  Fe3(POj2»  ^^'^ — 80-0;  FeCOg, 
14*5 — 44;  CaCOg,  3 — 34,  and  in  one  case,  calcium  phosphate,  17  per 
cent.  Nodules  of  chalybite  contain :  FeCOg,  39 — 74  per  cent., 
together  with  variable  amounts  of  ferric  phosphate,  calcium  carbonate, 
and  iron  hydroxide.  Cavities  in  the  chalybite  nodules  sometimes 
contain  pale  blue,  crystallised  vivianite. 

The  iron  is  considered  tq  have  been  derived  from  the  numerous 
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boulders,  by  the  action  of  humic  acid  and  carbonic  anhydride ;  and 
the  vivianite  has  been  formed  by  the  action  of  ammonium  phosphate, 
derived  from  animal  remains,  on  the  compounds  of  iron.       L.  J.  S. 

Formation  of  Glauber  Salt  [Mirabilite]  in  the  Kara-bugas 
Gulf,  By  S.  KusNETZOFF  {Zeit.praU.  Geol,  1898,  26— 27).— In  the 
large  shallow  Kara-bugas  gulf  the  loss  of  water  consequent  on  the 
rapid  evaporation  is  compensated  by  a  flow  through  the  narrow 
straits  from  the  Caspian  Sea.  Analysis  by  Lebedintzeff  of  Caspian 
water  gave,  in  1000  parts, 

NaCl.  KCl.  MgClg.  MgS04.         CaS04.         CaCOg. 

0-780        0-044        0-054         0-304         0-084         0-016 

Here  MgS04:NaCl=  1 :2,  whilst  in  water  of  the  Black  Sea  the 
ratio  is  1:11.  The  conditions  are,  therefore,  favourable  for  the 
deposition  of  sulphates.  Near  the  central  portions  of  the  gulf  is  a 
deposit,  exceeding  a  foot  in  thickness  and  over  a  considerable  area, 
of  transparent  crystals  of  mirabilite  (Na2S04+ lOHgO),  while  nearer 
the  shore  there  are  deposits  of  gypsum  on  the  floor  of  the  gulf. 

L.  J.  S. 

Fibrous  Goslarite  from  Aachen.  By  Louis  Graff  {Jahrh.  f. 
Min.,  1899,  i,  76 — 77). — In  the  old  workings  of  the  Schmalgraf  mine 
at  Altenberg  near  Aachen,  is  a  fibrous  efflorescence  with  silky  lustre, 
which  is  the  result  of  the  recent  decomposition  of  blende.  Analysis 
gives  the  usual  formula  ZnSO^  +  7H2O. 


ZnO. 
27-398 

FeO. 
0-251 

SO3. 
27-978 

H2O. 
44-316 

Total. 
99-943 

L.  J.  S. 

Thinolite,  By  Arthur  M.  Edwards  (Chem.  News,  1898,  78, 
294 — 295). — The  author  is  in  possession  of  specimens  from  Salt  Lake 
desert  in  Utah  and  from  Yellowstone  Park  which  he  considers  to  be 
thinolite.  L.  J.  S. 

Zoisite  from  the  Alps.  By  Pierre  Termier  {Bull.  Soc.  frang. 
Min.,  1898,  21,  148 — 170). — A  greenish-white  mica-schist  from 
Bobbio  in  the  Cottian  Alps  contains,  besides  tremolite  and  albite, 
aggregates  of  small  zoisite  crystals  not  exceeding  1  mm.  in  length. 
Material  of  sp.  gr.  =  3*36  gave  analytical  results  agreeing  with 
the  usual   zoisite    formula,    HCa2(Al,Fe)3S)30j3,    with   Al:re  =  9:^l. 

SiOg.         AI2O3.       FegOg.        CaO.        MgO.       K2O.        NagO.        H2O.         Total. 
39-45      30-15      4-60      23-29      0-90      0-53       0-31       0-82       100-05 

The  optic  axial  plane  is  approximately  parallel  to  c(OOl)  and  the  acute 
positive  bisectrix  is  nearly  normal  to  a{lOO) ;  p>v,  2V  =  35 — 40°, 
a  =  j8=  1-696,  y  =  l'703.  Zoisite  from  Yanoise  in  the  Savoy  Alps  has 
the  same  optical  characters,  and  both  are  distinguished  as  j8-zoisite. 

The  zoisite  first  examined  by  Des  Cloizeaux  differs  optically  from 
the  above,  and  is  called  a-zoisite.  Here  the  acute  positive  bisectrix 
has  the  same  position  as  before,  but  the  optic  axial  plane  is  approxi- 
mately parallel  to  the  perfect  cleavage  6(010);  also  the  dispersion 
p<v  is  much  greater,  and  sections  parallel  to  a  (100)  do  not  completely 
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extinguish,  but  are  coloured  violet  between  crossed  nicols  in  white 
light.  Zoisite  from  Ducktown  in  Tennessee,  Clay  Co.  in  North 
Carolina,  Sau  Alpe,  and  other  localities  consists  of  a  regular  inter- 
growth  of  these  two  optical  varieties,  both  of  which  are  identical  in 
crystalline  form,  being  probably  anorthic  with  very  nearly  rectangular 
axes.  L.  J.  S. 

Composition  of  Tourmaline.  By  Samuel  L.  Penfield  and 
H.  W.  EooTE  (Amer.  J.  ScL,  1899,  [iv],  7,  97—125).— A  detailed 
historical  review  is  given  of  the  several  formula  which  have  been 
proposed  for  this  complex  borosilicate  by  Rammelsberg,  Riggs,  Wiilf- 
ing,  Scharizer,  Jannasch  and  Kalb,  Goldschmidt,  Rheineok,  Clarke, 
and  Groth.  So  many  analyses  have  been  previously  made  that  it 
was  thought  best  to  make  only  two  accurate  ones  on  very  carefully 
selected  material  of  different  types.  Anal.  I  is  of  clear,  colourless, 
glassy,  and  perfectly  pure  tourmaline  from  De  Kalb,  St.  Lawrence 
Co.,  New  York;  sp.  gr.  >3*033<3-065.  Anal.  II  is  of  small,  trans- 
parent prisms  of  a  uniform  pale  green  colour  from  Haddam  Neck  on 
the  Connecticut  River;  sp.  gr.  3*089.  After  fusing  with  sodium 
carbonate,  the  boron  was  distilled  off  with  methylic  alcohol  and 
weighed  as  calcium  borate  (Gooch's  method) ;  the  presence  of  fluorine 
was  shown  not  to  affect  this  reaction.  "Water  and  fluorine 
were  determined  directly  by  the  methods  described  by  Penfield  in 
1894.  Each  of  the  analyses  (I  and  II)  is  the  mean  of  two  which 
are  in  very  close  agreement. 

Total 
SiOa.   Ti02.  B2O3.  AI2O3.  FeO.  MnO.  MgO,  CaO.  NasO.  KgO.  LigO.  H2O.  F,  (less  O  for  F). 
I.  86-72     005     10-81     29-68    0'22      —       14'92   3-49    1-26     005      —      2-98    0-93        100-72 
II.  36-96     0-03     11-00    39-56    2-14     2-00       0-15    1-28    2'10      —      1-64    3-10   1-13        10061 

These  do  not  give  any  simple  molecular  ratios ;  but  by  taking  the 
number  of  hydrogen  atoms  equivalent  to  the  different  metals  (for  ex- 
ample, AlgOg  replaced  by  6H)  the  ratios  become,  for  I,  SiO^ :  B2O3  :  H 
=  4:1:  19-90,  and,  for  II,  =4  : 1-02  :  1998.  The  tourmaline  acid  is 
therefore  HgoBgSi^Ogj.  Previous  analyses  are  discussed  at  length  and 
made  to  agree  with  this  formula  when  the  necessary  corrections  are 
introduced  ;  for  example,  in  Rammelsberg's  thirty  analyses  the  deter- 
minations of  the  silica  were  probably  too  high,  and  of  the  water 
too  low.  Tourmalines  containing  titanium  agree  better  with  the 
present  formula  when  TigOg  is  assumed  rather  than  TiOg. 

The  ratio  SiOg  :  (OH,F)  is  not  constant,  but  in  all  analyses  the 
water,  when  directly  determined,  is  enough  for  2(011)  and  in  only  a 
few  cases  enough  for  3(0H).  Further,  aluminium  is  always  present 
in  sufficient  amount  to  replace  more  than  half  the  hydrogen  atoms. 
All  varieties  of  tourmaline  may  therefore  be  considered  as  salts  of  the 
aluminium  borosilicic  acid,  H9Al3(B '011)281^029.  The  remaining  9H 
may  be  replaced  by  aluminium,  alkalis,  magnesium,  and  iron  in 
varying  proportions,  and  there  may  also  be  some  basic  hydrogen. 
For  example,  in  the  Haddam  Neck  tourmaline  (anal.  II),  6*1  H  is 
replaced  by  Al,  M  H  by  R",  1-2  H  by  R',  whilst  06  is  basic 
hydrogen. 

When  arranged  according  to  the  amount  of  aluminium  present, 
tourmalines  fall  into  the  following  groups : — (1)  lithia  tourmalines, 
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with  much  aluminium  and  little  magnesium  and  iron ;  these  are 
generally  light  coloured  and  transparent,  and  diflScultly  fusible,  and 
are  found  in  pegmatite  veins  :  (2)  iron  tourmalines  :  (3)  magnesia-iron 
tourmalines ;  the  last  two  varieties  are  black  or  dark  brown  owing  to 
the  presence  of  iron,  and  occur  in  granite,  gneiss,  and  schist,  although 
sometimes  also  in  pegmatite  veins :  (4)  magnesia  tourmalines  with  the 
least  amount  of  aluminium ;  these  are  light  coloured  and  easily 
fusible,  and  occur  in  crystalline  contact  limestones. 

These  different  varieties  are  the  same  in  crystalline  form,  and  are 
isomorphous  because  of  the  mass  effect  of  the  complex  radicle, 
[Al3(B*OH)2Si40j9],  which  is  so  great  that  alkalis,  E,"  and  aluminium 
must  be  considered  as  isomorphous  constituents,  just  as  sodium  (Nag) 
and  calcium  are  isomorphous  in  the  complex  zeolites  and  in  the 
sodalite-garnet  group,  although  they  are  not  isomorphous  in  more 
simple  compounds. 

Detection  of  Ferrous  and  Ferric  Iron  in  Silicates. — The  determination 
of  ferrous  iron  by  the  ordinary  method  of  decomposing  the  mineral 
with  hydrofluoric  and  sulphuric  acids  is  scarcely  applicable  in  the 
case  of  tourmaline,  as  this  mineral  is  extremely  insoluble  in  these 
acids.  It  may  be  fused  with  borax  in  an  inert  atmosphere,  decom- 
posed with  sulphuric  acid,  and  titrated  with  potassium  permanganate  ; 
by  this  method,  however,  a  certain  small  proportion  of  the  ferric  iron 
is  reduced  ;  but  the  method  is  of  easy  application  for  the  quali- 
tative testing  for  ferrous  and  ferric  iron  in  silicates.  L.  J.  S. 

Secondary  Minerals  in  Andesite  from  Santorin.  By  Alfred 
Lacroix  {Gompt.  rend.,  1897,  125,  1189 — 1191). — Cavities  in  horn- 
blende-andesite  from  the  Island  of  Thera,  Santorin,  Grecian  Archi- 
pelago, are  lined  with  crystals  of  tridymite,  fayalite,  biotite,  magnetite, 
and  hornblende.  These  minerals  have  been  formed — the  tridymite 
from  the  glassy  base,  and  the  others  from  the  ferromagnesian 
minerals — by  the  action  of  water  vapour  liberated  during  the  con- 
solidation of  the  lava.  Evidence  of  similar  secondary  action  is  seen 
in  a  tuff,  the  lapilli  of  which  are  coated  with  delicate  needles  of 
hypersthene.  L.  J.  S. 

Rooks  and  Minerals  from  Oaxaca,  Mexico.  By  Hans  Lenk 
{Jahrh.  f.  Min.,  1899,  i,  Hef.  73 — 84;  from  Beitrdge  zur  Geol.  u. 
Palceont.  d.  RepuUik  Mexico,  1898,  2,  57 — 142). — In  a  petrographical 
paper,  the  following  analyses  are  given  of  minerals  isolated  from  the  rocks 
of  the  State  Oaxaca  in  Mexico.  The  rocks  of  this  district  are  mainly 
Archaean  penetrated  by  old  eruptives;  to  the  north  are  crystalline 
schists  underlying  sedimentaries  of  Cretaceous  age,  these  being  partly 
covered  by  recent  volcanic  rocks.  Garnet.  Analysis  I,  yellowish  to 
brownish- red  isotropic  crystals  of  almandine  in  garnet-gneiss  from  Sierra 
de  Cimaltepec.  II,  rose-coloured  in  garnet-granulite  from  Las  Sedas 
between  Huitzo  and  Nochixtlan.  Diopside.  Ill,  pale  greyish-green 
and  transparent  in  pyroxene-gneiss  from  Sierra  Ejutla.  IV,  pale 
green  in  graphite-granulite  between  Pochutla  and  Puerto  Angel; 
formula,  2MgAl2Si06  +  leCaFeSigOg  +  29CaMgSi206.  V,  greyish- 
green,  of  diallage  habit,  in  an  augite-scapolite  rock  north  of  Rancho 
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Zopilote,  Serrania  de  Ejutla;  formula,  4MgAl2SiOg  4- SCaFeSiaO^ + 
SSMgCaSigOg.  VI,  pale  green  and  transparent,  with  c  :  t  =  39°  12', 
P^^=  1*6820,  2V  =  58°  48',  in  a  granular  limestone,  rich  in  augite  and 
scapolite,  from  north  of  Rancho  Zopilote ;  formula,  MgFegSiOg  + 
SMgAlgSiOe  +  22CaFeSi206  +  78CaMgSi206. 


SiO^. 

AI2O3. 

Fe^Og.      FeO. 

MnO. 

CaO. 

MgO. 

Total. 

Sp.  gr. 

I.  36-43 

25-97 

—      28-12 

3-14 

3-58 

1-88 

9912 

4-173 

II.  39-24 

21-89 

—      24-37 

0-82 

7-29 

6-73 

100-34 

3-98 

III.   53-38 

2-13 

—        4-75 

— 

24-69 

r 



3-214 

IV.  [52-22] 

1-91 

-      1076 

— 

23-53 

11-58 

100-00 



V.  51-89 

4-18 

—        4-87 

— 

23-38 

15-31 

99-63 

3108 

VX.  52-46       1-31     0-68       6*78        —      23-98  14-04     99-25     3-197 

Scapolite.  VII,  granular,  probably  derived  from  plagioclase ;  from 
the  same  rock  as  V ;  formula,  IMebMa.  VIII,  long  prisms  from  the 
same  rock  as  VI;  o>  =  1-569,  €  =  l-550(Na);  formula,  5Me3Ma. 

SiO,.  AI2O3.  FeaOg.    CaO.   MgO.  KjO.  NagO.   CI.  SO3.  HgO.  Total.  Sp.  gr. 

VII.  49-37    27-46    trace.    13-98    0-21   1'08   5-57   1-19  0-02   1-96  100-84    2-697 

VIII.  49-09    27-95    trace.    15-71  trace.  0-33  5-02   1-50     —    1-17   100-77    2-738 

Heulandite.  IX,  platy  masses  and  small  crystals  lining  crevices  in 
amphibole-andesite  from  Cerro  Yolomecatl.  Goniometric  measure- 
ments are  given.  Si :  AI2  :  Ca  :H2  :  0  =  589  : 1  :  0-77  : 5-46  :  21-03. 
At  125°,  there  is  a  loss  of  4*05  per  cent,  of  water,  at  175—200°,  8-51, 
and  at  250—260°,  of  9-37  per  cent. 

Sphene.  X,  crystals  in  a  zoisite-augite  rook  from  Sierra  Ejutla. 
Optical  determinations  are  given. 


SiOa.     TiOo. 

AI2O3. 

Y.Og. 

FeO. 

CaO. 

SrO. 

H2O. 

Total. 

Sp.  gr. 

IX.  59-32      — 

17-12 

— 

7-25 

trace. 

16-48 

100-17 

2-182 

X.  28-84    41-35 

2-98 

trace. 

1-33 

25-27 

— 

— 

99-77 

3-51 

Several  other  partial  analyses  of  minerals  and  several  rock  analyses 
are  given.  L.  J.  S. 

Formation  of  Dolomite  in  the  Alps.  By  E.  Philippi  {Jahrh. 
^.  Min.,  1899,  i,  32 — 46). — A  review  is  given  of  the  various  theories 
which  have  been  proposed  to  account  for  the  formation  of  dolomite, 
and  the  following  is  put  forward.  Most  limestones  contain  a  small 
amount  of  magnesium  carbonate  ;  further,  calcium  carbonate  is  more 
readily  soluble  in  water  than  magnesium  carbonate,  so  that  the  leach- 
ing out  of  calcium  carbonate  by  sea  water,  or  by  percolating  rain 
water,  would  increase  the  relative  amount  of  magnesium  carbonate  in 
the  residue.  A  case  supporting  this  theory  is  described  from  the  Passo 
di  Pallio,  near  Lecco,  in  Lombardy  ;  a  liighly  crystalline  and  friable 
light  yellowish  dolomite  can  here  be  seen  to  be  the  weathered  product 
of  a  compact  dark-brown  dolomitic  limestone.  Analyses  of  material 
taken  from  different  parts  of  the  same  hand-specimen  gave :  I,  for  the 
inner  portion  of  dark  compact  limestone  (containing,  as  shown  by  the 
analysis,  5-56  per  cent,  of  dolomite) ;  II, for  the  intermediate  zone(87-02 
percent,  of  dolomite)  ;  III,  the  outer  light-coloured  crystalline  portion  ; 
IV,  the  sand  rubbed  from  the  surface — the  last  two  consisting  of 
almost  pure  dolomite  (MgCO^jCaCOa), 
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CaO. 

MgO. 

Insoluble. 

I. 

54-15 

1-38 

0-81 

II. 

35-86 

17-38 

0-16 

III. 

31-38 

21-04 

0-28 

TV. 

31-33 

20-90 

016 

Under  the  microscope,  the  specimens  I  and  II  show  rhombohedra  of 
dolomite  set  in  a  finely  crystalline  ground-mass  of  calcite. 

L.  J.  S. 

Meteoric  Irons.  By  Emil  W.  Cohen  (A7in.  k.k.  naturhist.  Hofmus. 
Wien,  1899,  13,  118 — 158). — A  summary  of  the  literature  and  a 
detailed  description  of  the  structure  of  the  following  irons  is 
given. 

I,  Campo  del  Cielo,  Gran  Chaco  Gualamba,  Argentina.  This  is  a  granular 
to  compact  ataxite  composed  of  nickel-iron  having  the  composition  of 
kamacite.  The  etched  surface  appears,  to  the  unaided  eye,  finely 
granular  and  homogeneous,  but  with  a  lens  it  shows  characteristic 
ridges  and  hollows,  and  by  deeper  etching,  wrinkled  etch-faces. 
"Wohler's  iron,  and  others,  which  have  sometimes  been  considered  to 
belong  to  Campo  del  Cielo,  are  quite  distinct. 

II,  iSiratik,  Senegal,  West  Africa.  This  iron  in  structure  and 
composition  closely  resembles  the  Campo  del  Cielo  iron.  It  is 
possible  that  different  specimens  under  this  name  may  belong  to 
different  falls. 

III,  Santa  Rosa,  Colombia,  South  America.  This  is  the  mass  of 
iron,  weighing  about  750  kilos.,  in  the  market-place  at  Santa  Rosa. 
It  is  an  octahedral  iron  of  coarse  structure  (Zacatecas  group). 

IV,  Tocavita,  near  Santa  Rosa.  Certain  fragments,  labelled  as 
Santa  Rosa,  are  found  to  belong  to  a  different  type ;  these  it  is 
proposed  to  distinguish  as  '*  Tocavita,"  after  the  name  of  the  hill  where 
they  were  found.  The  structure  is  octahedral,  with  very  fine  lamellae, 
closely  resembling  that  of  the  Ballinoo  iron  (Abstr.,  1898,  ii,  440). 
It  is  further  distinguished  by  the  presence  of  much  rhabdite,  sometimes 
in  large  crystals.  A  second  determination  of  the  phosphorus  gave 
0*52  per  cent.,  corresponding  with  3-38  per  cent,  of  rhabdite. 

V,  Rasgata,  Colombia  (compare  Abstr.,  1897,  ii,  57).  This  is  an 
ataxite,  and  closely  resembles  Santa  Rosa  in  composition. 

YI,  Linnville  Mountain,  Burke  Co.,  North  Carolina.  This  is  an 
ataxite  rich  in  nickel. 

VII,  Chesterville,  Chester  Co.,  South  Carolina  (compare  Abstr.,  1898, 
ii,  83).     A  granular  to  compact  ataxite  poor  in  nickel. 

VIII,  Kohomo,  Howard  Co.,  Indiana.  In  the  granular  structure 
and  in  the  composition,  this  resembles  the  Cape  of  Good  Hope 
iron. 

IX,  Iquique,  Tarapaca,  Peru.  In  structure  and  composition,  this 
resembles  the  last. 

X,  Long  Creek,  Jefferson  Co.,  Tennessee.  The  structure  and  com- 
position of  this  is  that  of  cast  iron  ;  it  is,  therefore,  a  pseudo-meteorite. 
Analysis  X,  also  Mn,  0-1 6 ;  SiOg,  1  '39  per  cent.  Analyses  by  0.  Sjostrpra 
of  these  irons  gave  I — X  respectively, 
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Fe.        m. 

Co. 

Cu 

.        Cr.        C. 

P. 

S.       CI. 

Total. 

T. 

94-25     5-11 

0-57 

0-03      0-03      0-06 

0-18 

0  05      trace      100-28 

II. 

94-07     5-21 

0-77 

0-01       —        0-01 

0-26 

0-04        — 

100-37 

III. 

92-30     6-62 

0-78 

0-02     trace     0-18 

0-36 

0-04        nil. 

100-20 

IV. 

89-81     977 

0-57 

0-02     trace     0-03 

0-22 

0-06       nil. 

100-48 

V. 

92-81     6-70 

0-64 

0-01     trace     0-19 

0-28 

0-08      trace 

100-71 

VI. 

83-13  16-32 

0-76 

0-02       —        0-11 

0-23 

0-02        — 

100-59 

VII. 

93-80     5-50 

0-75 

0-02     trace     0*02 

0-34 

0-03       nil. 

100-46 

VIII. 

83-24  15-76 

1-07 

0-01       —        — 

0-08 

trace        — 

100-16 

IX. 

83-49  15-41 

0-94 

0-02     trace     0-03 

0-07 

0-02        — 

99-98 

X. 

94-20     nil. 

nil. 

— 

—       4-37 

0-11 

—          — 

100-23 

These 

analyses  correspond  with  the  following  mineralogical  con 

position. 

Ni-Fe 

Nickel-iron,  phosphide 

.     FeS. 

Sp.gr. 

I. 

Campo  del  Cielo 

..      98-69 

1-17 

0-14 

7-7679 

II. 

Siratik 

. . . 

...     98-21 

1-68 

0-11 

7-7752 

III. 

Santa  Rosa... 

..     97-55 

2-34 

0-11 

7-6896 

IV. 

Tocavita 

... 

..     98-42 

1-42 

0-16 

7-8504 

V. 

Rasgata 

... 

..     97-97 

1-81 

0-22 

7-6540 

YI. 

Linnville  Mtn. 

..     98-46 

1-49 

0-05 

7-4727 

VII. 

Chesterville 

..     97-72 

2-20 

0-08 

7-8209 

VIII. 

Kokomo 

... 

...     99-48 

0-52 



7-8606 

IX. 

Iquique 

... 

..     99-50 

0-45 

005 

7-8334 

L.  J.  S. 

Platinum  and  Iridium  in  Meteoric  Iron.  By  John  M. 
Davison  (Amer.  J.  Sci.,  1899,  [iv],  7,  4).— The  residue  remaining 
after  dissolving  608-6  grams  of  the  Coahuila  (Mexico)  iron  in  hydro- 
chloric acid  contained  0-014  gram  of  metallic  platinum  and  0-0015 
gram  of  a  black  powder  insoluble  in  aqua  regia ;  the  latter,  after 
fusion  with  zinc,  was  dissolved,  and  with  ammonium  chloride  yielded 
a  dark-red,  crystalline  precipitate,  probably  of  ammonium  iridio- 
chloride.  From  464  grams  of  the  Toluca  (Mexico)  iron,  a  few  crystals 
of  potassium  platinochloride  were  prepared  ;  these  were  reddish  in 
colour,  no  doubt  due  to  the  presence  of  iridium.  L.  J.  S. 


Mineral    "Water    from    Radein,    Styria.     By    Anton    Franz 
Beibenschuh  {Mitth.    Ver.  Steiermarky  1898,  34,  177 — 186). — Water 
from  the  *'  Neubrunnen  "  at  Badein  is  perfectly  clear,  and  has  an  acid 
taste  ;  temperature  13-2°  (that  of  the  air  being  21°) ;  sp.  gr.  =  1-0061 
at  21°.     In   10,000   parts   by  weight  it  contains  :  KgSO^,  3-75637 
NaCl,  7-17978  ;  NagCOg,  35*32533 ;  LigCOg,  0-16172 
;  MgCOs,  2-50100;  FeCO,,  016028;  Al^Og,  0-10191 
;  total  solids,  54-55508;  COg  in  bicarbonates,  17-93510 
2  free,  23*90963  ;  total,  96-39981.     Also  traces  of  phosphoric  acid 
and  strontium.     This    composition  is  very  similar  to  that    of    the 
principal  spring  at  Badein  (Abstr.,  1896,  ii,  435).  L.  J.  S. 


NagSO^,  1-04715 
CaCO,,  4-13183 
Si02,  0-18971 
CO. 


Fluorine  in  the  Waters  of  Ndris-les-Bains.      By  P.  Carles 
{J,  Pharm,,  1898,  [vi],  8,  566—^567),-- The  effect  of  these  waters  in 
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making  glass  dull  is  due  to  the  deposition  of  salts,  chiefly  calcium 
carbonate,  and  not  to  the  action  of  fluorine.  The  fluorine  is  present 
in  the  waters  as  calcium  fluoride,  and  not  as  sodium  fluoride. 

H.  E.  Le  S. 


Physiological   Chemistry. 


Temperature  of  the  Mouth  after  Exercise.  By  Marcus  S. 
Pembery  {Proc.  Physiol.  Soc.^  1899,  21). — The  mouth  temperature  is 
untrustworthy,  and  is  not  a  real  measure  of  the  internal  heat  of 
the  body,  especially  after  the  cooling  of  the  mouth  which  is  produced 
by  exercise,  or  in  cold  weather.  Buccal  respiration,  moreover,  in  man 
plays  a  part  in  the  regulation  of  the  temperature  during  exercise. 

W.  D.  H. 

Temperature  of  the  Horse.  By  German  Sims  Woodhead  (Proc. 
Physiol.  Soc.y  1899,  15 — 18). — The  figures  given  are  numerous,  and 
show  that  the  temperature  of  the  horse  during  rest  is  lower  than  that 
previously  stated,  and  the  rise  of  temperature  on  muscular  exertion  is 
more  marked  also.  W.  D.  H. 

Absorption  of  Proteids.  By.  P.  A.  Levene  and  I.  Levin  {Proc. 
Amer.  Physiol.  Soc,  1898,  17.  Ameo\  J.  Physiol.  2).— The  difficulty  of 
studying  proteid  absorption  is  that  after  the  intestinal  wall  has  been 
passed,  it  is  not  possible  to  distinguish  between  the  proteids  absorbed 
and  those  already  in  the  tissues  and  fluids  of  the  body.  To  obviate 
this,  iodo-proteid  was  used ;  this  was  placed  in  a  loop  of  intestine,  and 
then  looked  for  in  the  thoracic  duct ;  it  was  not  found  there.  The 
result  confirms  the  old  theory,  that  proteids  are  absorbed  by  the 
blood  vessels,  not  by  the  lymph,  as  Asher  and  Barbera  consider. 

W.  D.  H. 

Absorption  from  the  Peritoneal  Cavity.  By  Lafayette  B. 
Mendel  {Proc.  Amer.  Physiol.  Soc,  1898,  16.  Amer.  J.  Physiol.,  2). — 
Certain  coloured  substances,  like  indigo-carmin,  after  they  have  been 
injected  into  the  peritoneum,  appear  in  the  urine  earlier  than  in  the 
thoracic  duct.  This  confirms  Starling's  statement  that  absorj)tion 
is  carried  out  by  the  blood  vessels.  W.  I).  H. 

Peptic  and  Tryptio  Digestion  of  Proteid.  By  D.  Lawrofp 
{Zeit.  physiol.  Chem.,  1899,  26,  513 — 523). — After  weak  gastric  diges- 
tion of  fibrin,  products  are  obtained  which  are  not  precipitable  by 
ammonium  sulphate,  and  which  do  not  give  some  of  the  characteristic 
reactions  of  proteids.  If  digestion  is  energetic  and  prolonged,  the 
products  which  are  precipitated  by  ammonium  sulphate,  and  those 
which  are  not  so  precipitable,  fail  to  give  the  proteid  reactions  ;  even 
the  biuret  reaction  in  some  cases  is  negative.  The  substances  are 
crystallisable  and  are  precipitable  by  alkaloidal  reagents.  Corresponding 
results  are  obtained  on  tryptic  digestion.     Bennin  has  no  action  on 
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the  products  of  peptic  and  tryptic  digestion.     Experiments  with  dry 
heat  show  that  at  100^  Danilewsky's  peptone  is  dehydrated. 

W.  D.  H. 

Inulin  in  the  Gastro-intestinal  Tract.  By  Kussell  H.  Chit- 
tenden and  Arthur  B.  Siviter  (Froc.  Amer.  Phyeiol.  Soc,  1898, 
18 — 19.  Amer.  J.  Physiol.,  2). — Ptyalin,  amylopsin,  diastase,  and 
taka-diastase  have  no  action  on  inulin.  Dilute  hydrochloric  acid 
(005  to  0*2  per  cent.)  inverts  it  into  levulose,  and  hydrochloric  acid  com- 
bined with  proteids  acts  in  the  same  way,  but  more  slowly.  This  in- 
version probably  occurs  in  the  stomach ;  oxalic,  lactic,  and  salicylic 
acids  act  similarly.  W.  D.  H. 

Choline  and  Neurine  in  the  Intestine  during  its  complete 
Obstruction.  By  Beattie  Nesbitt  (Proc.  Amer.  Physiol.  Soc,  1898,  8; 
Amer.  J.  Physiol. ^  2). — Yolk  of  egg  was  given  to  dogs,  and  the 
intestines  closed  ;  two  or  three  days  later,  when  the  animals  were 
killed,  choline,  neurine,  and  a  ptomaine  of  uncertain  composition  were 
separated  from  the  intestinal  contents.  The  origin  of  the  choline 
and  neurine  was  doubtless  the  lecithin  of  the  food.  W.  D.  H. 

Influence  of  the  Kidney  on  Metabolism.  By  John  Eose 
Bradford  {J.  Physiol.,  1899,  23,  415—496). — Excision  of  a  part  of 
one  kidney  in  dogs  is  followed  by  some  atrophy  of  that  organ  and  a 
slight  transitory  wasting  of  the  body.  Approximately,  two-thirds  of 
the  total  kidney  weight  can  be  removed  without  a  fatal  result ;  there 
is  a  considerable  and  permanent  increase  of  the  urinary  water.  If 
three-quarters  of  the  kidney  weight  be  removed,  death  occurs  in  from 
one  to  six  weeks ;  there  is  great  wasting  and  weakness,  but  no  coma 
or  convulsions ;  the  amount  of  urinary  water  and  urea  excreted  is 
much  increased.  There  is  considerable  increase  also  in  the  nitrogenous 
extractives  in  blood  and  tissues,  particularly  in  the  muscles.  Excision 
of  large  quantities  of  liver  substance  does  not  give  rise  to  the  same 
disturbances.  The  experiments  do  not  show  whether  or  not  the 
increase  of  katabolism  is  due  to  the  cessation  of  an  internal  secretion 
normally  supplied  by  the  kidney.  W.  D.  H. 

Metabolism  in  Pishes.  By  Karl  Knauthe  {PJlilger's  Archiv^ 
1898,  73,  490 — 500). — The  experiments  made  on  carp  show  the  great 
share  the  proteids  take  in  the  total  metabolic  exchanges,  the  important 
influence  of  temperature  on  the  metabolism  of  proteid,  and  in  the 
nutrition  of  the  animals  the  importance  of  mineral  substances  for  the 
purposes  of  assimilation  and  digestion.  W.  D.  H. 

Action  of  Suprarenal  Extract  on  the  Mammalian  Heart. 
By  George  B.  Wallace  and  W.  A.  Mogk  {Proc.  Amer.  Physiol.  Soc.^ 
1898,  5.  Amer  J.  Physiol.^  2). — Suprarenal  extract  stimulates  the 
vagus  centre  and  directly  stimulates  the  heart  muscle  as  well  as  the 
muscular  tissue  of  the  arterioles.  W.  D.  H. 

Action  of  Animal  Extracts,  Bacterial  Cultures,  and  Culture 
Filtrates  on  Mammalian  Heart-muscle.  By  Allen  Cleghorn 
{Amer,   J.   Physiol,    1899,    2,   273— 290).— The   various    substances 
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investigated  were  added  to  blood  perfused  through  portions  of  the 
excised  dog's  heart.  Suprarenal  extract  was  the  most  powerful ;  it 
causes  marked  augmentation  of  the  extent  and  rate  of  the  contractions 
of  the  apex ;  after  a  time,  fibrillary  contractions  occurred.  Extract 
of  the  pituitary  body,  lessens  the  rate  but  increases  the  amplitude  j 
extract  of  the  infundibulum  is  more  powerful  and  lessens  both  the 
rate  and  amplitude  of  the  beats.  Orchitic  extract  in  small  doses 
increases  the  force  of  the  heart ;  larger  doses  decrease  the  tonus  and 
increase  the  rhythm.  Extracts  of  liver,  pancreas,  submaxillary  gland, 
and  spleen  are  almost  inactive.  Extract  of  kidney  causes  a  slight  fall 
in  tonus  and  rate;  extract  of  thyroid  temporarily  augments  the  force 
and  rate,  except  when  large  doses  are  used ;  then  the  effect  is  reversed. 
Cultures  of  various  bacteria  affect  the  apex  in  a  mechanical  way ;  the 
filtrates  are  purely  depressant,  although  by  no  means  markedly  so. 

W.  D.  H. 

Cholesterol  of  the  Blood*  By  Eberhakd  Hefner  {Pfliiger's 
Archivj  1898,  73,  595 — 606). — The  blood  corpuscles  contain  choles- 
terol in  the  free  condition,  compounds  of  cholesterol  with  fatty  acids 
being  absent ;  in  the  corpuscles  of  the  horse,  the  average  percentage 
of  cholesterol  is  0*275,  and  in  the  dog,  0'552.  During  hunger,  the 
quantity  sinks.  The  blood  plasma  under  certain  circumstances  (not 
yet  clearly  defined)  may  contain  free  cholesterol  in  addition  to  salts 
of  that  substance.  W.  D.  H» 

Cholesterylic  Salts  of  Bird's  Blood.  By  Ernest  W.  Brown  (^mer. 
J.  PhysioLf  1899,  2,  306 — 309). — Cholesterylic  oleate  and  palmitate 
were  separated  from  the  blood  serum  of  numerous  birds.  Free  choles- 
terol occurs  in  the  corpuscles.  W.  D.  H. 

Electrical  Conductivity  of  Animal  Fluids.  By  Wilhelm  Both 
(Virchow's  Archiv,  1898,  154,  466— 500).— The  determination  of  the 
molecular  concentration  of  the  blood-serum  of  ox,  sheep,  and  pig  gave  a 
constant  result;  the  depression  of  the  freezing  point  lies  between  0-55° 
and  0-60°.  The  electrical  conductivity  is  fairly  constant  (96-4  to 
104*6  [  X  10~^]  mercury  units) ;  this  corresponds  with  a  0*66  to  0'71  per 
cent,  solution  of  sodium  chloride.  Among  the  electrolytic  molecules, 
sodium  chloride  forms  a  nearly  constant  fraction.  From  this  is 
deduced  a  theory  of  the  regulation  of  the  osmotic  pressures  of  the 
body-fluids.  The  conductivity  of  the  whole  blood  is  less  than  that  of 
the  serum,  and  shows  considerable  variations ;  this  is  due  to  the 
corpuscles. 

A  number  of  observations  are  also  recorded  on  human  urines, 
normal  and  pathological ;  the  molecular  concentration  varies  within 
wide  limits  (A  =  0*8  to  1*94  per  cent,);  urea  does  not  diminish  the 
conductivity  nearly  so  much  as  proteid.  In  normal  urine,  the  ratio 
of  the  total  molecular  concentration  and  the  concentration  of  the 
molecules  containing  chlorine  is  nearly  constant,  A/NaCl  per  cent. 
=  1*14  to  1*79,  but  in  pathological  urine  this  is  not  the  case, 
A/NaCl  per  cent.  =1-77  to  7*1.  W.  D.  H. 

Solution  of  Mercury  in  the  Body  Juices.  By  A.  S.  Chittenden 
{Proc,  Amer.  physiol.  Soc,  1898,  6  ;  Amer.  J.  Physiol.,  2). — By  intro- 
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ducing  finely  divided  mercury  into  the  circulation,  mercury  is 
obtained  in  the  urine,  but  not  in  the  faeces.  The  body  juices  can, 
therefore,  dissolve  metallic  mercury.  W.  D.  H, 

Muscle  Fatigue.  By  Feederic  S.  Lee  {Proc.  Amer.  Physiol.  Soc, 
1898,  11  ;  Ame7\  J.  Physiol.,  2). — The  fatigue  process  was  studied  in 
the  frog,  turtle,  and  cat.  The  contraction  phase  is  greatly  lengthened  in 
the  turtle,  slightly  in  the  frog,  but  not  at  all  in  the  cat.  The 
relaxation  is  greatly  lengthened  in  the  frog  and  turtle,  but  only 
slightly  in  the  cat.  Diminution  in  lifting  power  is  the  essential 
factor  in  all  cases.  The  sole  cause  of  fatigue  is  the  accumulation  of 
fatigue-products,  not  decrease  of  contractile  substance.  Fatigue,  in 
fact,  is  a  safeguard  against  exhaustion.  W.  D.  H. 

Chemistry  of  Reticular  Tissue.  By  M.  Christine  Tebb  (Proc. 
Physiol.  tSoc.y  1899,  10 — 11). — The  fibres  of  recticular  tissue  are 
anatomically  continuous,  and  identical  with  the  white  fibres  of  con- 
nective tissue  ;  Siegfried  states,  however,  that  they  are  different,  for 
they  yield  not  only  gelatin,  but  also  a  new  substance,  reticulin.  In 
the  present  investigation,  reticulin  was  searched  for  both  in  the 
ordinary  white  fibres  of  tendon,  and  in  the  reticular  fibres  of  the 
intestinal  mucous  membrane,  but  with  negative  results.  Full  details 
are  promised  later.  W.  D.  H. 

Conversion  of  the  Liver  Glycogen  into  Glucose.  By 
DiARMiD  Noel  Baton  (J.  physioL,  1899,  24,  36—41). — The  state- 
ments of  previous  workers  that  a  diastatic  enzyme  may  be  prepared 
from  the  blood  and  tissues  by  means  of  alcohol  is  confirmed.  The 
observations  do  not  indicate  that  it  is  present  in  greater  abundance  in 
the  liver  than  in  other  parts.  The  amylolytic  action  of  the  liver  is 
frequently  more  powerful  after  treatment  with  alcohol.  Chloroform, 
which  accelerates  the  rate  of  amylolysis  in  the  post  mortem  liver,  does 
not  influence,  and  may  even  retard,  the  amylolytic  action  of  the 
alcohol  liver.  The  opinion  that  hepatic  amylolysis  is  not  due  to  an 
enzyme  is  still  adhered  to.  W.  D.  H. 

Maximum  Production  of  Hippuric  Acid  in  Rabbits.  By 
F.  H.  Parker  and  Graham  Lusk  {Proc.  Amer.  Physiol.  Soc,  1898,  14. 
Amer.  J.  Physiol. ^  2). — If  a  quantity  of  benzoic  acid  (as  lithium  salt) 
is  given  to  fasting  rabbits  in  quantity  sufficient  to  unite  with  the 
glycocine  formed  in  the  animal,  but  not  sufficient  to  produce  toxic 
symptoms,  a  fixed  ratio  will  exist  between  the  hippuric  acid  nitrogen 
and  the  total  nitrogen  of  the  urine.  This  ratio  (1  :  20)  indicates  that 
5  per  cent,  of  the  proteid  nitrogen  may  be  eliminated  as  glycocine. 
The  ratio  is  not  increased  by  feeding  with  carbohydrates  or  gelatin. 

W.  D.  H. 

Iodine  in  the  Tissues  after  the  Administration  of  Potassium 
Iodide.  By  P.  A.  Levene  (Proc.  Amer.  Physiol.  Soc,  1898,  15.  Am^r. 
J.  Physiol,  2). — The  experiments  recorded  show  that  only  certain 
keratins,  such  as  that  of  the  hair,  only  certain  proteids,  such  as  those 
of  the  thyroid,  and  only  certain  fats  are  capable  of  uniting  with 
iodine  in  the  organism,  W.  D.  H, 
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Protamine  of  Mackerel  Spermatozoa.  By  D.  Kura^eff  (Zeit. 
physiol.  Chem.,  1899,  26,  524 — 534). — The  sulphate  of  the  protamine 
(scombrine)  separated  from  the  spermatozoa  of  the  mackerel,  has  the 
formula  C3QHgQNjgOg,2H2S04,  but  the  chromate  has  the  formula 
^30-^58^i6^5'^-^2^^^4'  ^^^*  ^*'  Contains  H2  and  O  less  than  the 
sulphate.  There  are  other  differences  (in  solubility,  optical  activity) 
between  the  new  protamine  and  others  previously  described.  By 
decomposing  it  with  sulphuric  acid,  less  nitrogen  is  eliminated  as 
arginine  and  histidine  than  is  the  case  with  clupeine  and  sturine. 

W.  D.  H. 

Pigments  of  Aplysia  punctata.  By  Charles  A.  MacMunn 
(J.  Physiol.,  1899,  24,  1 — 10). — Aplysiopurpurin  is  a  purple  pigment 
secreted  by  the  dermal  glands  of  various  species  of  Aplysia  ;  it  is 
extremely  unstable,  and  rapidly  changes  into  other  pigments,  even 
when  kept  in  distilled  water  or  in  alcohol  protected  from  the  light 
and  air.  Although  there  is  no  reason  to  suppose  that  the  material  is 
a  mixture  of  pigments,  it  differs  somewhat  in  different  species.  It 
may  be  obtained  in  an  approximately  pure  condition  by  a  method 
which  is  described  fully,  but  of  which  the  chief  feature  is  precipitation 
with  ammonium  sulphate.  The  integument  contains  whitish  deposits, 
in  which  guanine  was  detected  in  small  quantity.  Spectroscopic  plates 
accompany  the  paper.  W.  D.  H. 

Chemical  Composition  of  the  Shells  of  Crania,  Terebratulina, 
and  Waldheimia.  By  Franz  Kunckell  (J.  pr.  Ghem,,  1899,  [ii], 
69,  101 — 104). — These  shells  consist  mainly  of  calcium  carbonate; 
those  of  Crania  contain  more  organic  matter  and  more  magnesium. 
They  are  also  sharply  distinguished  from  the  shells  of  Rhynchonella 
and  Lingula,  which  consist  mainly  of  calcium  phosphate,  those  of 
Lingula  being  further  distinguished  by  ]^the  presence  of  a  very  large 
quantity  of  organic  matter. 

Crania  ano-  Terebratulina  caput  Waldheimia 

mala^O.^.M.,  serpentis,h.  ora7iimn,  O.Y.M, 

CaCOg    87-8  94-6  96-2 

CaSO^ 2-15  2-4  0-9 

Ca3(P04)2  0-28  —  0-18 

CaO    ~  —  0-3 

MgCOg    3-4  1-05  — 

MgO 1-8  —  0-6 

Organic  matter . .       4-3  2-55  200 

99-73  100-60  100-18 

C.  F.  B. 

Elimination  of  Water  and  of  Carbonic  Anhydride  by  the  Skin. 
By  Wakelin  Barratt  (J".  Physiol.,  1899,  24,  11— 18).— When  the 
skin  is  varnished,  the  elimination  of  water  is  reduced  to  78  per  cent, 
of  the  normal  output ;  in  dry  inflammation,  the  reduction  is  56  per 
cent.  In  both  cases,  the  diminution  is  due  to  mechanical  blocking  of 
the  sweat  ducts.  Water  is,  however,  capable  of  passing  through  the 
keratin-holding  epidermis.  The  elimination  of  carbonic  anhydride  is 
due  to  a  single  process,  namely,  that  of  diffusion.  W.  D.  H. 
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Relation  between  Total  Nitrogen  of  Urine  and  the  Nitrogen 
present  as  Urea.  By  Henri  Moreigne  {J.  Pharm.,  1898,  [vi],  8, 
345—350,  400—405.  Compare  Abstr.,  1899,  ii,  73).— The  ratio  of 
urea  nitrogen  to  total  nitrogen  in  the  urine  of  six  normal  subjects 
fed  on  a  mixed  diet  varies  from  86*2  (minimum)  to  88'9  (maximum), 
with  a  mean  of  87*5  ;  a  diet  rich  in  meat  raises  this  ratio  from  87*7 
to  90*2,  an  increase  of  2*5  per  cent.  The  author  reviews  the  several 
causes  (pathological,  &c.)  which  may  modify  this  ratio,  and  draws 
attention  to  the  fact  that  if  chloroform  is  added  to  the  urine  as  a 
preservative,  serious  errors  may  arise  in  the  determination  of  the 
urea  by  the  hypobromite  method,  since  chloroform  vapour  is  evolved 
with  the  nitrogen.  In  estimating  the  nitrogen  present  as  urea, 
it  is  not  advisable  to  use  basic  lead  acetate,  as  the  nitrogenous 
substances  are  not  completely  precipitated  by  it.  In  subsequent 
experiments,  in  which  the  author  employed  the  modified  method  of 
Morner  and  Sjoquist,  and  the  phosphotungstic  acid  method  (this  vol.,  ii, 
72 — 73),  he  obtained  for  the  ratio  of  urea  nitrogen  to  total  nitrogen 
a  value  of  from  76  to  79.  A  formula  is  given  for  calculating  the 
error  due  to  the  nitrogen  retained  by  the  hypobromite  solution. 

H.  R.  Le  S. 

Excretion  of  Urea  and  of  Uric  Acid.  By  William  Bain  and 
Wilfrid  Edgecombe  (/.  Physiol.,  1899,  23,  499—511). — The  experi- 
ments made  on  the  authors'  persons  lasted  77  days,  the  diet  was 
carefully  noted  throughout  and  was  constant,  and  the  result  of  the  addi- 
tion of  the  following  liquids  was  investigated.  The  saline-sulphuretted 
Harrogate  water  acted  as  a  purgative,  caused  a  fall  in  the  '  worth  of 
the  blood  corpuscles,'  lessened  the  uric  acid,  and  increased  the  amount 
of  urea  eliminated.  Chalybeate  waters  caused  a  rise  in  the  '  worth 
of  the  corpuscle,'  or  left  it  unaffected,  and  lessened  the  excretion  of 
uric  acid  ;  the  return  to  normal  was  more  rapid  than  with  the  sul- 
phuretted water.  Tea  and  coffee  lessened  the  uric  acid.  There  is  an 
inverse  ratio  between  the  daily  excretion  of  uric  acid,  and  the  daily 
number  of  leucocytes.  W.  D.  H. 

Excretion  of  Bases  in  the  Urine  of  Pasting  Rabbits.  By  K. 
Katsuyama  (Zeit.  physiol.  Chem.,  1899,  26,  543 — 557). — During  inani- 
tion, rabbits  lose  in  the  urine  much  more  potassium  than  sodium. 
The  calcium  sinks  for  some  days,  and  then  slowly  increases  until 
death  ;  but  the  magnesium  steadly  sinks.  W.  D.  H. 

Extraction  of  Homogentisic  Acid  (Quinolacetic  Acid) 
from  Urine.  By  Archibald  E.  Garrod  {J.  Physiol. ,  1899,  23, 
512 — 514). — In  two  cases  of  alcaptonuria,  the  following  simple 
method  of  extracting  homogentisic  acid  was  adopted.  The  urine  is 
heated  nearly  to  boiling,  and  5 — 6  grams  of  normal  lead  acetate  added 
per  100  c.c.  of  urine;  the  precipitate  is  filtered  off,  and  the  filtrate 
put  in  a  cool  place.  At  the  end  of  24  hours,  there  is  complete  pre- 
cipitation of  lead  homogentisate  in  a  crystalline  form,  and  the  acid 
may  be  obtained  from  this  by  the  use  of  hydrogen  sulphide. 

W.  D.  H. 

Cryoscopic  Examination  of  Urine.  By  Ch.  Bouchard  (Compt. 
rend,,  1899, 128, 64 — 67). — When  nutrition  is  perfect, the  large  and  com- 
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plex  molecule  of  albumin  is  broken  down  into  simple  and  comparatively- 
small  molecules  such  as  urea  ;  when  nutrition  is  imperfect,  substances 
such  as  creatinine,  uric  acid,  and  a  ptomaine,  with  molecular  weights 
intermediate  between  those  of  urea  and  albumin,  are  formed,  and  are 
eliminated  in  the  urine.  It  follows  that  the  mean  molecular  weight 
of  the  substances  dissolved  in  the  urine  will  afford  indications  as  to 
the  character  of  nutrition. 

Normal  undiluted  urine  freezes  at  about  -1'35°,  but  the  freezing 
point  may  vary  between  -0*50°  and  -  2*24°  in  different  pathological 
conditions.  In  order  to  determine  the  mean  molecular  weight  of  the 
dissolved  substances,  the  total  quantity  of  solid  matter  is  estimated, 
the  sodium  chloride  is  estimated  separately,  and  the  freezing  point  is 
ascertained  after  diluting  the  urine  with  from  1  to  5  times  its  own 
volume  of  water  to  prevent  separation  of  any  dissolved  matter.  The 
quantity  of  sodium  chloride  present  is  subtracted  from  the  total 
solids,  and  the  reduction  of  freezing  point  attributable  to  the  sodium 
chloride  is  subtracted  from  the  observed  reductioD.  The  mean 
molecular  weight  P  of  the  dissolved  substances  other  than  sodium 
chloride  is  then  given  by  the  formula  P  x  18*5/(7,  where  C  is  the  re- 
duction of  freezing  point  not  due  to  sodium  chloride. 

In  normal  human  urine,  the  mean  molecular  weight  is  62  or  63, 
and  very  rarely  reaches  68  ;  it  is  ^  also  very  rarely  below  60.  In 
illness,  however,  it  varies  from  68  to  112,  except  in  some  cases  of 
high  fever  when  it  tends  towards  the  normal  value.  It  is  always 
high  in  cases  of  tuberculosis,  and  high,  and  sometimes  very  high,  in 
cases  of  chronic  nephritis.  Sometimes  the  high  value  indicates  the 
occurrence  of  diseases,  such  as  syphilis,  or  of  sequelae  which  otherwise 
would  escape  recognition.  C.  H.  B. 

Physiological  Action  of  Choline  and  Neurine.  By  Frederick 
W.  MoTT  and  William  D.  Halliburton  {Proc.  physiol.  Soc,  1899, 
9_10).— It  has  been  previously  shown  (Abstr.,  1897,  ii,  222  ;  1898, 
ii,  242)  that  cerebro-spinal  fluid  from  cases  of  general  paralysis  of  the 
insane  contains  choline,  and  that  the  fall  of  arterial  blood  pressure 
that  takes  place  when  the  fluid  is  injected  into  animals  is  due  to  this 
substance.  This  base  is  absent  from  normal  cerebro-spinal  fluid,  and 
is  doubtless  in  the  pathological  fluid  derived  from  the  disintegration 
of  lecithin  in  the  cerebral  tissue.  The  proof  that  the  base  is  choline 
rests  partly  on  its  chemical  identiflcation  in  the  fluid,  and  partly  on 
the  identical  action  which  the  fluid  has  with  weak  solutions  (0*2  per 
cent.)  of  choline  or  choline  hydrochloride.  The  closely  related,  and 
much  more  toxic,  base  neurine  is  absent. 

In  the  case  of  choline,  the  fall  of  blood  pressure  is  produced  by 
vascular  dilatation,  especially  in  the  intestinal  area.  Contrary  to  ex^ 
pectation,  the  spleen  does  not  participate  in  this  dilatation,  but  is 
constricted  ;  this  constriction  is  followed  by  an  increase  of  the  normal 
splenic  waves.  It  seems  probable  that  the  material  in  extracts  of 
brain  which  Schafer  and  Moore  {J.  Physiol,  20,  26)  found  to  produce 
the  same  effect  is  choline.  Neurine  produces  a  much  more  intense 
constriction  of  the  spleen,  but  no  exaggeration  of  the  splenic  waves 
follows.    The  action  of  the  base  on  the  intestinal  blood  vessels  is  due 
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to  its  action  on  the  neuro-muscular  mechanism  of  the  blood  vessels 
themselves.  This  was  demonstrated  by  locally  bathing  the  mesenteric 
vessels  with  solutions  of  choline ;  and  by  the  fact  that  choline  still 
continues  to  produce  the  usual  fall  of  arterial  pressure  :  (1)  after  the 
spinal  cord  has  been  divided  high  up ;  (2)  after  the  splanchnic  nerves 
have  been  cut ;  and  (3)  after  the  animal  has  been  poisoned  with 
nicotine  ;  the  last  method  excludes  any  action  of  peripheral  ganglia. 

Neuriue  produces  a  fall  of  blood  pressure  (chiefly  due  to  its  action 
on  the  heart) ;  this  is  followed  by  a  rise  of  pressure  due  to  constriction 
of  peripheral  vessels.  Using  the  same  methods  as  in  the  investigation 
of  choline,  this  is  not  an  action  on  the  central  nervous  system.  The 
constriction  of  the  vessels  is,  however,  probably  due  to  the  action  of 
the  base  on  the  peripheral  ganglia,  for  after  nicotine  poisoning  it  does 
not  occur. 

The  animals  used  have  been  dogs,  cats,  and  rabbits.  These  were 
always  aniesthetised  with  ether, [chloroform;  or  a.c.e.  mixture  ;  in  some 
cases,  they  also  had  a  subcutaneous  injection  of  morphine.  If,  however, 
a  small  amount  of  atropine  is  mixed  with  the  morphine,  the  effect  of 
choline  is  always  a  rise  of  blood  pressure ; .  the  lever  of  the  intestinal 
oncometer  also  rises.  This  fact  is  not  without  importance  as  showing 
how  one  poison  may  modify  the  action  of  another,  and  its  bearing  on 
general  paralysis  will  be  pointed  out  in  the  full  paper  which  will  be 
published  shortly.  W.  D.  H. 

Physiological  Action  of  Bucaine-B.  and  Analogous  Sub- 
stances. By  Gaetano  Vinci  (Virchow's  Archiv,  1898,  154, 
549 — 559.  Compare  Abstr.,  1898,  ii,  86).— The  action  of  eucaine-B. 
was  compared  with  that  of  triacetonamine,  triacetonalkamine,  and  tri- 
acetonalkaminecarboxylic  acid.  .  The  carboxyl  group  appears  to  have 
a  highly  stimulating  action,  and  a  curare-like  effect  on  nerve  endings. 
The  introduction  of  an  alkyl  radicle  into  the  molecule  of  eucaine  and 
allied  substances  alters  their  action  and  increases  their  toxicity. 

W  D.  H. 

Pathological  Efiects  due  to  Increase  of  Oxygen  Tension. 
By  James  Lorkain  Smith  {J.  Physiol. ^  1899,24,  19 — 35). — Oxygen 
at  the  tension  of  the  atmosphere  stimulates  the  lung  cells  to  active 
absorption  ;  at  a  higher  tension,  it  acts  as  an  irritant  and  produces 
inflammation.  This  conclusion,  based  on  experiments  on  mice,  has  a 
direct  bearing  on  caisson  disease.  The  workers  in  caissons  are 
occasionally  under  an  air  pressure  of  4*25  atmospheres,  and  are  un- 
doubtedly within  a  very  short  distance  of  an  atmosphere  dangerous 
from  the  oxygen  tension  alone.  W.  D.  H. 

Excretion  of  Phosphorus  and  of  Nitrogen  in  Leucaemia.  By 
W.  Hale  White  and  F.  Gowland  Hopkins  {J.  Physiol.,  1899,  24, 
42 — 47). — Particulars  of  two  cases  of  leucaemia  are  given.  The  main 
result  is  that  the  observations  definitely  negative  the  existence  of  any 
proportionality  between  the  number  of  leucocytes  and  the  excretion 
of  those  products  (phosphoric  acid  and  alloxuric  substances)  which 
result  from  the  breaking  down  of  nucleins.  Much  has  still  to  be 
learnt  concerning  the  general  metabolism  in  this  disease.     Milroy  an^ 
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Malcolm  arrived  at  much  the  same  conclusion  ;  they,  however,  do  not 
appear  to  have  noted  the  diet  of  their  patient.  W.  D.  H. 

Presence  of  Tyrosine  and  Leucine  in  Urine  from  a  case 
of  Cystinuria.  Detection  of  Tyrosine.  By  Henri  Moreigne 
J.  Fharm.,  1898,  [  vi],  8,  484— 487).— The  author  has  isolated  both 
leucine  and  tyrosine  from  a  specimen  of  cystinuria  urine.  The 
tyrosine  was  detected  by  the  following  method,  which  is  also 
applicable  to  other  urinary  sediments,  calculi,  &c.  A  small  portion  of 
the  urinary  sediment  is  placed  on  a  microscope  slide  and  moistened 
with  a  drop  of  concentrated  hydrochloric  acid;  this  dissolves  the 
cystine  and  other  substances,  but  leaves  the  tyrosine  crystals,  which 
are  easily  identified  by  their  appearance.  H.  R.  Le  S. 

Chemistry  of  Wallerian  Degeneration.  By  Frederick  W. 
MoTT  and  Wakelin  Barratt  {Proc.  Physiol.  Soc,  1899,  3—5). — 
Comparison  of  the  healthy  with  the  degenerated  side  of  the  spinal 
cord  in  two  cases,  shows  that  in  the  degenerated  half  more  water  is 
present,  and  there  is  a  larger  yield  of  ethereal  extract.  The 
ethereal  extract  is  buttery  in  consistency,  and  contains  but  little 
phosphorus  in  proportion  to  the  ethereal  extract  of  the  healthy  side. 
The  ethereal  extract  of  the  healthy  side  consists  chiefly  of  crystals  of 
protagon.  These  chemical  results  confirm  those  derived  from  histo- 
logical examination  ;  in  the  degeneration  process,  lecithin  appears  to 
be  largely  replaced  by  ordinary  fat.  W.  D.  H. 

Toxicology  of  Phenol.  By  G.  P.  Menegazzi  {VOrosi,  1898,  21, 
325 — 327). — 0-6675  gram  of  phenol  was  injected  into  the  rectum  of  a 
rabbit;  death  occurred  in  37  minutes,  and  the  animal  was  im- 
mediately dissected  and  the  phenol  extracted  according  to  the  method 
proposed  by  Jacobson,  and  recommended  by  Dragendorff.  From  the 
oesophagus,  stomach,  intestines,  and  their  contents  was  obtained 
0-0928  gram  ;  from  the  brain,  heart,  lungs,  liver,  spleen,  kidneys, 
muscles,  and  blood,  0*0878  gram ;  and  from  the  urine,  0*0154  gram 
of  phenol.  The  total  amount  of  phenol  extracted,  0*196  gram,  forms 
only  29*2  per  cent,  of  that  originally  injected,  the  deficiency  being 
due  partly  to  defective  experimental  methods,  and  partly  to  combina- 
tion of  the  phenol  with  the  animal  tissues.  N.  L. 

Physiological  and  Toxic  Action  of  Methylxanthines  and 
their  Influence  on  Muscular  Fatigue.  By  Yalerio  Lusini 
(rOrosi,  1898,  21,  257— 263).— Experiments  with  frogs  show  that 
the  minimum  toxic  doses  of  monomethylxanthine,  dimethylxanthine 
or  theobromine,  and  trimethylxanthine  or  caffeine  are  0*022 — 0*024, 
0*014 — 0*015,  and  0*007  gram  per  100  grams  of  body-weight,  whilst 
the  minimum  lethal  doses  are  0*030,  0*020,  and  0*012  gram 
respectively.  It  is  also  found,  by  excitation  of  the  sciatic  nerve,  and 
by  direct  excitation  of  the  gastrocnemius  muscle,  that  the  action  of 
these  compounds  in  diminishing  the  resistance  of  the  muscles  to 
fatigue  increases  progressively  from  monomethylxanthine  to  tri- 
methylxanthine. It  therefore  appears  that  the  successive  introduction 
of  methyl  groups  into  the  xanthine  molecule  is  accompanied  by  an 
increased  toxic  and  physiological  action.  N.  L. 
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Action  of  Yeast  on  Glyceraldehyde  and  Dihydroxy- 
acetone.  By  Otto  Emmerling  {Ber.,  1899,32,  542—544). — Although 
numerous  investigators  have  stated  that  the  mixture  of  glyceraldehyde 
and  dihydroxyacetone  obtained  by  the  oxidation  of  glycerol,  undergoes 
fermentation  with  yeast,  yet  this  ferment  is  entirely  without  action 
on  the  pure  substances.  Further,  on  oxidising  glycerol  with  platinum 
black,  according  to  Grimaux's  method,  the  product  obtained  does  not 
evolve  carbonic  anhydride  when  treated  with  yeast,  although  after 
heating  it  for  some  time  at  60°,  a  slight  evolution  of  the  gas  is  notice- 
able on  adding  the  ferment ;  this  is  probably  due  to  the  conversion 
of  some  of  the  glycerose  into  acrose.  J.  E.  T. 

The  Sorbose  Bacterium.  By  Otto  Emmerling  {Ber.,  1899,  32, 
541—542.  Compare  Bertrand,  Abstr.,  1898,  i,  550— 556).— Bertrand 
has  stated  that  the  sorbose  bacterium  has  the  property  of  oxi- 
dising sorbitol  to  sorbose,  and,  further,  of  converting  glycerol  into 
dihydroxyacetone.  The  author  finds  that,  not  only  is  this  correct,  but 
that  the  fungus  grows  rapidly  when  placed  in  certain  articles  of  food, 
for  instance,  beer,  covering  the  surface  with  a  thick  leather-like  skin, 
which  consists  of  a  mixture  of  cellulose  and  a  compound  analogous  to 
chitin,  since,  on  treatment  with  hydrochloric  acid  and  extraction 
with  alcohol,  it  gives  a  crystalline  hydrochloride,  similar  in  form  to 
glucosamine  (chitosamine)  hydrochloride.  J.  F.  T. 

Production  of  Fluorescent  Pigment  by  Bacteria.  By  Edwin 
O.  Jordan  [Proc.  Amer.  Physiol.  Soc.y  1898,  18 — 19.  Amer.  J. 
Physiol.,  2). — Experiments  made  with  six  different  cultures  of  'fluor- 
escent bacteria '  show  that  phosphorus  and  sulphur  are  essential  for 
the  formation  of  the  pigment.  The  following  organic  acidic  sub- 
stances are  arranged  in  fluorescegenic  value  : — asparagine,  succinic, 
lactic,  citric,  tartaric,  uric,  acetic,  oxalic,  and  formic  acids.  The  presence 
of  the  methyl  or  methylene  group  is  thus  favourable,  but  fluorescence 
is  not  coincident  with  dibasicity,  or  the  presence  of  two  CHg-groups 
as  Lepierre  asserts.  Diffused  daylight  is  unfavourable  to  pigment 
production.  W.  D.  H. 

Action  of  Ethereal  Oils  on  Fungi.  By  Thomas  Bokorny  {Pfliiger's 
Archiv,  1898,  73,  555 — 594). — Putrefactive  bacteria  and  moulds  were 
grown  on  nutritive  media,  and  the  amount  of  various  ethereal  oils 
necessary  to  hinder  the  growth  was  determined  by  adding  the  oil  to 
the  medium. 

The  terpenes  are  strongly  toxic  for  moulds,  less  so  for  bacteria ; 
their  action  is  due  to  the  diminution  of  oxidation  which  they  cause. 
Cymene  is  a  weaker  poison.  Whereas  turpentine  hinders  the  growth 
of  anthrax  in  a  concentration  of  1  :  75,000,  cymene  in  the  concentra- 
tion   of    1  :  7500    does    not    hinder    putrefaction.      Aldehydes    like 
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vanillin  are  toxic  also.    Oil  of  valerian  owes  its  poisonous  character  to 
isovaleric  acid,  the  mustard  oils  to  the  CS!N-group. 

W.  D.  H. 

Digitalis  Ferment.  By  Brissemoret  and  Joanne  {J.  Pharm.,  1898, 
[vi],  8,  481 — 484).~The  statements  made  by  Kosmann  (Abstr.,  1877, 
i,  488 — 489)  as  to  the  diastatic  properties  of  digitalis  ferment  are  based 
on  untrustworthy  experiments,  but  those  as  to  its  oxidising  properties 
are  confirmed.  The  ferment  is  probably  a  constituent  of  a  large 
number  of  vegetable  substances,  and  is  analogous  to  the  oxidising 
ferments  (oxydases)  isolated  by  Bertrand.  Recently  dried  digitalis 
leaves  contain  the  ferment,  which,  however,  gradually  disappears  when 
the  leaves  are  kept.  H.  B.  Le  S. 

General  Progress  of  Vegetation.  By  Marcellin  P.  E.  Berthelot 
and  GusTAVE  Andre  {Ann.  Chim.  Phys.,  1896,  [vii],  9,  5 — 119  and 
145 — 229). — The  organic  and  mineral  constituents  were  determined  in 
seeds  and  in  the  corresponding  plants  at  different  periods  of  growth. 
The  determinations  were  made  in  roots,  stems,  leaves,  flowers,  and 
seeds.  The  plants  selected  were  white  lupins,  wheat,  lucerne,  and 
robinia. 

Lupins. — Seeds  sown  April  10,  1893  ;  plants  analysed  May  3  and 
25,  June  14,  July  1,  and  August  24.  By  the  3rd  of  May,  there  was  a 
slight  loss  of  organic  matter  ;  the  percentage  of  carbon  in  the  organic 
matter  remained  the  same,  that  of  the  nitrogen  and  hydrogen  being 
lower  by  1/1 0th  and  l/9th  respectively.  There  was  a  considerable 
gain  of  calcium  and  potassium,  but  a  loss  of  phosphoric  acid.  During 
the  next  three  weeks,  the  weight  of  the  plant  increased  fourfold  ;  the 
roots  amounted  to  1 1  '4  per  cent,  of  the  whole  plant,  and  contained  the 
greatest  amount  of  mineral  matter.  The  production  of  carbonaceous 
was  greater  than  that  of  nitrogenous  substances ;  the  percentages  of 
carbon,  hydrogen,  and  nitrogen  were  highest  in  the  leaves.  The  ash 
constituents,  especially  potash,  increased,  more  in  the  stems  than 
elsewhere. 

From  May  25  to  June  14,  the  increase  was  again  fourfold,  and  was 
more  in  the  organic  than  in  the  mineral  matter,  the  percentage  amount 
of  which  actually  diminished  (from  10*6  to  7*8).  The  amount  of  root 
became  relatively  less  (8*8  per  cent.).  Ash  constituents  became  most 
abundant  in  the  leaves.  There  was  a  relative  increase  of  carbon 
(especially  in  roots  and  stems). 

In  the  next  period  (2  weeks),  the  increase  in  total  weight  was 
slower,  and  was  mainly  in  the  organic  matter.  The  relative  composi- 
tion of  the  plant  (as  a  whole)  remained  about  the  same. 

In  the  last  period  of  two  months,  during  which  fructification 
was  completed,  the  absolute  weight  diminished  by  nearly  a  third, 
the  loss  being  mainly  in  the  organic  matter,  but  partly  in  the  mineral 
matter.  The  amount  of  root  became  relatively  greater  (11*2  per  cent.) ; 
the  leaves,  stems,  and  fruit  amounted  respectively  to  3*7,  40*7,  and  44*4 
per  cent,  of  the  whole  plant.  The  roots  contained  the  least,  the  leaves 
the  most  ash.  The  relative  amounts  of  carbon  and  nitrogen  were 
reduced,  whilst  the  oxygen  increased. 

Wheat. — The  results  were  similar  to  those  obtained  with  lupins. 
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Lucerne. — After  three  months,  the  increase  was  found  to  be  to  a 
great  extent  in  the  roots,  which  amounted  to  nearly  half  the  plants  ; 
the  amount  of  stems  was  about  the  same  as  two  months  earlier,  whilst 
the  leaves  diminished  in  weight. 

Rohinia. — At  the  time  of  flowering,  the  relation  of  twigs  (the  new 
shoots  independently  of  the  branches)  to  leaves  is  much  less  than  in 
the  case  of  herbaceous  plants.  The  proportion  of  mineral  matter  is 
about  the  same  as  in  the  same  parts  of  annual  plants.  At  the  com- 
mencement of  fructification,  the  amount  of  ash  in  the  different  parts 
does  not  differ  much,  but  subsequently  there  is  a  great  accumulation 
of  mineral  matter  in  the  leaves.  N.  H.  J.  M. 

Influence  of  Gases  and  Vapours  on  the  Growth  of  Plants. 
By  Emil  p.  Sandsten  {Minnesota  Bot.  Studies,  1898,  [ii],  Pt.  i, 
53 — 68). — Oxygen. — Seeds  germinate  readily  in  oxygen,  but  the 
seedlings  do  not  grow  so  rapidly  as  in  air.  Growing  shoots  remain 
unaltered  for  as  long  as  20  days  in  an  atmosphere  containing  from  25 
to  100  per  cent,  of  oxygen,  but  slowly  die  when  removed. 

Nitrous  Oxide. — Seeds  of  Phaseolus  multiflorus  and  Viciafaha  failed 
to  germinate  in  an  atmosphere  containing  80  per  cent,  of  the  gas, 
but  the  seeds  were  not  killed,  and  afterwards  germinated  in  air. 
Seedlings  remained  alive  in  the  gas  for  more  than  24  hours,  but  did 
not  grow.  Water  plants  {Salvinia  nutans  and  Philotria)  showed 
increased  growth  in  solutions  saturated  with  nitrous  oxide. 

Ammonia. — Seeds  of  Phaseolus  germinated  in  presence  of  gaseous 
ammonia  (1  :  24,000)  as  freely  as  in  the  control  experiment.  Seeds 
of  Vicia  faha,  however,  failed  to  germinate  in  presence  of  less  ammonia 
(1  :  28,000),  but  with  still  less  ammonia  (1  :  32,000),  90  per  cent,  of 
the  seeds  germinated.  Both  seeds  failed  to  germinate  when  the 
amount  of  ammonia  reached  1  in  20,000.  The  growth  of  young 
seedlings  of  Zea  mats  was  retarded  when  kept  for  48  hours  in  air 
containing  ammonia  (1  :  20,000).  Salvinia  natans  and  Philotria  were 
killed  by  adding  O'l  c.c.  of  ammonia  to  2000  c.c.  of  the  water. 

Chloroform  and  Ether. — Seedlings  of  Zea  mais  showed  a  decided 
acceleration  in  growth  after  being  kept  in  moist  air  containing 
chloroform  or  ether  (1  :  10,000) ;  with  twice  the  amount  of  either 
vapour,  growth  is  greatly  retarded. 

Carbon  Bisulphide. — The  smallest  trace  is  injurious  to  growing 
plants,  but  resting  seeds  are  not  affected. 

Alcohol  retards  growth,  and  destroys  seedlings,  when  present  in 
amounts  exceeding  1  in  10,000  ;  smaller  quantities  have  no  effect  on 
the  growth  of  seedlings.  Besting  bulbs  grew  in  an  atmosphere  con- 
taining one  part  of  alcohol  in  1000  to  500,  but  the  floral  organs  were 
dwarfed  and  the  buds  remained  unopened  (compare  Detmer,  Abstr., 
1883,  105).  N.  H.  J.  M. 

Relation  between  the  Intensity  of  the  Green  Colour  of 
Leaves  and  the  Chlorophyllic  Assimilation.  By  Ed.  Griffon 
(Compt.  rend.,  1899,  128,  253— 258).— Whilst  dark  green  leaves  were 
generally  found  to  possess  greater  assimilating  energy  than  those 
of  a  paler  green  colour  (cereals,  lettuce,  begonia,  fuchsia),  in  some 
cases  leaves  of  the  same  tint  differed  (fuchsias),  or  pale  green  leaves 
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i  assimilated  equally  with,  or  even  more  than,  leaves  of  a  darker  colour 

f  (peach,  plum,  chrysanthemum).     The  thickness  and  structure  of  the 

mesophyll,  and  the  number,  size,  and  tint  of  the  chloroleucites  in  each 
cell  are  conditions  which  influence  the  colour  of  the  leaves,  either  in 
the  same  or  in  different  directions,  and  their  action  on  the  decom- 
position of  carbonic  anhydride  gives  a  resultant,  the  nature  and 
extent  of  which  remains  to  be  ascertained.  In  some  cases,  this 
resultant  seems  to  be  in  opposition  to  the  data  furnished  by  anatomy. 
Other  causes,  possibly  the  individual  activity  of  the  chromoleucites, 
or  the  different  natures  of  the  chlorophylls,  produce  differences  in 
assimilation.  N.  H.  J.  M. 

Life-history  of  Starch  Grains  in  Higher  Plants.  By  Arthur 
Meyer  {Bied.  Centr.,  1899,28,  118 — 120;  from  Untersuchungen  uher 
die  Starkek'orner,  Jena,  1895;  and  Bot.  Centr.,  1897,  69,  208).— So- 
called  starch  solutions  may  be  considered  as  a  mixture  of  water  and 
drops  of  a  viscous  solution  of  water  in  starch  (amylous  water- 
solution)  ;  iodine-starch  is  probably  a  well  defined  solution  of  iodine 
in  starch. 

The  action  of  diastase  on  amylose  is  probably  catalytic,  the  amylose 
taking  up  the  elements  of  water  and  breaking  up  into  two  or  more 
molecules  of  amylodextrin,  the  latter  decomposing  with  formation  of 
dextrin  and  isomaltose.  Dextrin  yields  maltose,  which  is  also  produced 
by  intramolecular  migration  from  isomaltose. 

Starch  grains  are  sphsero-crystals,  porous,  like  those  of  inulin  and 
amylodextrin ;  they  absorb  about  the  same  amount  of  glycerol 
as  of  water.  Starch  grains  are  never  produced  in  the  cytoplasm  or  in 
the  cell  sap,  but  grow  from  the  beginning  in  a  chromatophore. 
In  chlorophyll  grains,  it  seems  to  be  the  stroma  alone  which  produces 
starch,  and  also  diastase. 

When  abundant  production  of  starch  is  taking  place  in  leaves,  the 
amount  of  diastase  is  relatively  small,  whilst  with  vigorous  solution  of 
starch  the  amount  of  diastase  is  high.  Maltose,  the  last  product  of 
the  decomposition  of  starch  by  diastase,  can  be  detected  in  leaves. 

Formation  of  layers  is  due  to  the  unequally  rapid  deposition  of  starch. 
In  the  case  of  Pellonia  and  Adoxa,  it  was  observed  that  thick,  dense 
layers  of  starch  were  formed  in  the  daytime,  thin,  loose  layers  in 
the  night. 

The  author  agrees  with  Berthold  in  considering  protoplast  as  an 
emulsion  essentially  similar  to  an  amylous  water-solution,  a  more  or 
less  viscous  solution  of  a  relatively  small  amount  of  water  in  a  substance 
which,  in  a  liquefied  condition,  is  not  miscible  with  water. 

K  H.  J.  M. 

Assimilation  of  Carbohydrates  and  Elaboration  of  Organic 
Nitrogen  by  Higher  Plants.  By  Maze  {Compt.  rend.,  1899,  128, 
185 — 187). — Narbonne  vetches  were  allowed  to  germinate  in  the 
dark,  and  out  of  contact  with  microbes,  and  when  the  seedlings 
were  from  8  to  10  cm.  long  they  were  placed  in  solutions  con- 
taining, in  1000  c.c,  1  gram  of  potassium  phosphate,  1  gram  of 
sodium  nitrate,  2  grams  of  calcium  carbonate,  02  gram  of  a  mijLture  of 
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magnesium  iBulphate,  ferrous  sulphate,  and  manganese  chloride,  and 
traces  of  zinc  chloride,  with  from  10  grams  to  60  grams  of  glucose. 
The  plants  were  then  left  in  the  dark  from  39  to  92  days.  It  was 
found  that,  after  92  days,  the  plant  in  the  solution  containing  40  grams 
of  glucose  per  litre  had  increased  in  dry  weight  by  635*4  milligrams 
above  the  weight  of  the  seed,  whilst  a  plant  in  the  solution  containing 
60  grams  of  glucose  had  increased  by  507 "2  milligrams.  Plants 
placed  under  similar  conditions  in  similar  solutions  containing  no 
glucose,  were  found,  at  the  end  of  53  days,  to  weigh  considerably  less 
than  the  seed.  The  plants  grown  in  the  glucose  solutions  showed 
normal  and  well  developed  roots,  whilst  the  total  length  of  the  stalk  and 
its  branches  exceeded  1*5  metres;  the  leaves  have  a  parchment-like 
appearance,  and  the  folioles  remain  closed.  Nitrates  could  be  found 
in  the  stalks  up  to  about  the  last  internode.  It  follows  that  higher 
plants,  like  plants  containing  no  chlorophyll,  can  live  out  of  contact 
with  light  at  the  expense  of  compounds  already  elaborated.  Under 
normal  conditions,  they  derive  their  food  from  the  much  simpler 
compounds  which  result  in  the  main  from  the  action  of  bacteria  and 
moulds  on  the  complex  organic  compounds  present  in  the  soil. 

C.  H.  B. 

Influence  of  Carbohydrates  on  the  Formation  of  Proteids 
in  Plants.  By  Eknst  Schulze  {Chem.  Centr.,  1898,  ii,  667—668; 
from  Landw.  Jahrh.,  27,  516 — 520). — Whilst  Hansteen's  results 
(Abstr.,  1898,  ii,  179)  with  Lemna  minoo',  supported  Pfeffer's  theory 
of  the  effect  of  carbohydrates  on  the  regeneration  of  proteids  from 
asparagine,  the  author  pointed  out  that  both  in  the  above-ground 
and  underground  portions  of  plants  considerable  accumulations  of 
asparagine  occur  along  with  abu-ndance  of  starch  or  sugar ;  and  he 
showed  that  seedlings  (Lupinus  luteus)  which  had  accumulated  aspara- 
gine during  10  days  in  absence  of  light  continued  to  accumulate 
asparagine  as  well  as  proteids  when  exposed  to  light,  whilst  the  other 
nitrogenous  non-proteids  diminished  in  quantity.  To  reconcile  the 
author's  observations  with  Pfeffer's  theory,  Borodin  suggested  that, 
not  carbohydrates  generally,  but  only  glucose,  is  effective  in  the 
production  of  proteids  from  asparagine,  an  assumption  which  is 
supported  by  Hansteen's  results  with  Lemna  minw,  which  showed 
that  proteids  were  formed  from  asparagine  in  presence  of  grape 
sugar,  but  not  with  cane  sugar. 

The  results  of  recent  experiments  with  a  number  of  different 
seedlings  which  had  been  grown  for  two  weeks  or  more  in  the  dark, 
showed  that  the  loss  of  proteids  was  least  the  greater  the  amount  of 
non-nitrogenous  matter  present.  In  the  changes  which  these  substances 
undergo  in  the  seedlings,  soluble  carbohydrates  are  formed  from 
insoluble  substances,  a  portion  being  converted  into  glucose.  The 
glucose  promotes  the  regeneration  of  proteids  from  asparagine,  glut- 
amine  and  perhaps  other  products  of  the  decomposition  of  protein. 
Regeneration  of  protein  is  greatest  in  the  case  of  seeds  which  contain 
the  most  non-nitrogenous  reserve  substances,  but  the  decomposition 
of  proteids  is  not  checked  by  the  presence  of  non-nitrogenous  com- 
pounds. N.  H.  J.  M. 
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Formation  of  Proteids  and  the  Assimilation  of  Nitrates 
by  Phanerogams  in  the  Absence  of  Light.  By  U.  Suzuki 
{Bui.  Coll.  Agr.  Imp.  Univ.  Tokyo,  1898,  3,  488—507.  Compare  ibid., 
2,  No.  7). — Kinoshita  (Abstr.,  1896,  ii,  54)  found  that  ammonium 
salts  yield  asparagine,  nitrates  being  stored  up,  whilst,  according  to 
Hansteen  (Be7\  deut.  bat.  Ges.,  1896,  14,  368),  nitrates  are  but  little 
assimilated  in  darkness.  Ishizuka's  experiments  with  a  number  of 
plants  indicate  that  in  darkness  the  nitrates  stored  up  in  the  roots 
gradually  decrease,  whilst  the  amount  of  asparagine  increases 
{Tokyo  Bui,  1897,  2,  471).  Godlewski  concluded  (Abstr.,  1897,  ii, 
583)  that  nitrates  are  assimilated  in  the  dark,  with  production  of 
asparagine,  but  not  of  proteids ;  whilst  Laurent  {Bui.  Acad.  roy.  Belg., 
1896,  32,  No.  2)  maintains  that  neither  ammonium  salts  nor  nitrates 
are  assimilated  in  absence  of  light. 

The  author's  first  experiments  failed  to  show  any  assimilation  of 
nitrates  in  the  dark,  but  by  increasing  the  amount  of  sugar  from  1  to 
10  per  cent.,  very  decided  evidence  of  such  assimilation  was  obtained. 
The  experiments  were  made  with  barley,  Phaseolus  multijlorus,  and 
potatoes. 

In  total  darkness,  the  plants  produced  proteids  from  nitrates  in 
presence  of  a  sufficient  amount  of  sugar  in  the  plant  cells;  with 
insufficient  sugar,  no  assimilation  occurred.  This  accounts  for  some 
of  the  divergent  results  obtained  by  others. 

The  intermediate  product,  between  nitrates  and  proteids,  is  most 
probably  asparagine  ;  this  accumulates  under  conditions  unfavourable 
to  the  production  of  proteids. 

Zuleski's  recent  results  also  show  the  possibility  of  protein  forma- 
tion in  darkness  {Ber.  deut.  bot.  Ges.,  1897,  15,  536).       N.  H.  J.  M. 

[Chlorine,  Phosphorus,  and  Sulphur  in  Plants].  By  Marcellin 
P.  E.  Berthelot  {Compt.  rend.,  1899,  128,  17—23,  23— 26).— See 
this  vol.,  ii,  327,  330. 

Occurrence  of  Copper  in  the  Plant  World.  By  George  B. 
Frankforter  {Ghem.  News,  1899,  79,  44—45). — A  dead  oak,  at 
Minneapolis,  was  observed  to  have  flakes  of  metallic  copper  dissemin- 
ated through  the  pores  of  the  wood,  but  particularly  in  the  more 
recent  annual  rings.  The  ash  from  samples  representing  the  whole 
tree  contained  0-0012  per  cent,  of  copper,  the  ash  of  the  heart  wood 
0*0008  per  cent.,  of  the  wood  near  the  bark  000395  percent.,  and  of 
the  wood  midway  between  the  bark  and  heart  0*00186  per  cent.  The 
powdery,  cupriferous  deposit  itself  contains  95*01  per  cent,  of  copper, 
which  is  mostly  in  the  metallic  state,  but  associated  with  a  white, 
crystalline  substance  not  yet  examined  thoroughly.  D.  A.  L. 

Physiological  Importance  of  Arsenic  in  Vegetation.  By 
Julius  Stoklasa.  {Ghem.  Gentr.,  1898,  ii,  '43;  from  Zeits.  landw. 
Versuchsw.  Oesterr.,  1898,  1,  155 — 193). — The  application  of  super- 
phosphate and  ammonium  and  potassium  sulphates  as  manures  intro- 
duces much  more  arsenic  into  the  soil  than  is  generally  supposed. 
One  hundred-thousandth  of  the  mol.  wt.  of  arsenious  anhydride  (in 
grams  per  1000  c.c.  of  nutritive  solution)  has  a  distinct  effect  on  plants. 
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whilst  1/1000  of  the  mol.  wt.  of  arsenic  anhydride  is  poisonous. 
Arsenic  cannot  replace  phosphorus  in  vegetation. 

The  toxic  effect  of  arsenious  and  arsenic  anhydrides  is  manifested, 
especially  with  the  phanerogams,  in  its  disturbing  effect  on  the 
activity  of  the  chlorophyll.  The  destruction  of  living  molecules  is 
much  more  rapid  in  the  chlorophyll  apparatus  than  in  the  protoplasm 
of  the  plant  cell. 

Superphosphate  contains  0*012 — 0*26  per  cent,  of  arsenic  ;  injury 
to  plants  was  found  to  take  place  only  when  the  manures  contained 
over  0*4  per  cent,  of  arsenic.  N.  H.J.  M. 

Oil  from  the  Rhizome  of  Aspidium  Filix  mas.  By  Julius 
Katz  {Arch.  P/i«rm.,  1898,236,  655— 662).— This  oil  consists  of  the 
glycerylic  salts  of  oleic,  palmitic,  and  cerotic  acids,  the  chief  con- 
stituent being  triolein.  The  amount  of  palmitic  and  cerotic  acids  is 
only  some  4*5  per  cent. ;  a  small  amount  of  butyric  acid  is  also  present. 

J.  J.  S. 

Chemical  and  Physical  Characters  of  some  Indian  Edible 
Oils.  By  Arthur  W.  Crossley  and  Henry  E.  le  Sueur  (J.  Soc. 
Chem.  Ind.,  1898,  17,  989— 994).— Oils  from  the  following  plants 
have  been  examined  : — Liquid  oils. — Amoora  rohituka,  Anacardium 
occidentale,  Arachis  hypogcea,  Argemone  mexicana,  Brassica  cdba^  B. 
campestris,  B.  juncea^  B.  napus,  B.  nigra,  Carthamus  tinctoriuSy  C. 
oxyacant/ia,  Eruca  sativa,  Guizotica  abyssinica,  Juglans  regia,  Lepi- 
dium  sativum,  Linum  usitatissimum,  Luffa  egyptica,  Nigella  sativa, 
Olea  europea,  Papaver  somni/erum,  Prunus  armeniaca,  Raphanus 
sativus.  Solid  oils. — Bassia  latifolia,  B.  hutyracea,  Buchanania 
latifolia,  Cocos  nucifera,  Garcinia  indica,  Vateria  indica.  In  most 
cases,  the  following  data  are  given: — Sp.gr.  at  15*5°,  acid  value, 
saponification  value,  iodine  value,  Reichert-Meissel  value,  insoluble 
fatty  acids,  optical  activity  in  20  cm.  tube,  viscosity,  and  refractive 
index.  A  list  is  also  given  of  the  uses  to  which  these  oils  are  put  in 
India.  J.  J.  S. 

Chemical  Constituents  of  Cork.  By  Hermann  Thoms 
(Chem.  Centr.,  1898,  ii,  1102—1103;  irom  Pharni.  Cento-.  H.,  39, 
699 — 700). — By  extracting  10  kilograms  of  finely-divided  cork  with 
ether  and  evaporating,  475  grams  of  a  rather  sticky  residue  is 
obtained,  from  which  cold  ether  dissolves  vanillin  and  a  waxy  sub- 
stance, cork-wax  ;  the  latter,  when  hydrolysed  with  alcoholic  potassium 
hydroxide  solution,  yields  an  acid  and  an  alcohol.  From  the  residue 
of  the  ethereal  extract  which  is  not  dissolved  by  cold  ether,  cerin, 
C3QH5QO2  or  C32H54O2,  is  obtained  by  boiling  it  with  5  per  cent,  sodium 
carbonate  solution,  then  with  5  per  cent,  potassium  hydroxide  solu- 
tion, and  drying  the  insoluble  residue ;  it  crystallises  from  ethylic 
acetate  in  lustrous  needles,  melts  at  249°,  and  is  soluble  in  the  ordinary 
solvents.  Its  solution  in  acetic  anhydride  gives  a  pink  coloration 
with  concentrated  sulphuric  acid,  and  its  solution  in  chloroform  when 
shaken  with  an  equal  volume  of  concentrated  sulphuric  acid,  becomes 
first  yellow,  and  then,  after  several  hours,  changes  to  violet.  Cerin 
belongs  to  the  phytosterols,  and  yields  acetyl  and  benzoyl  derivatives. 

E.  W.  W. 
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Occurrence  of  Tyrosine,  Leucine,  and  Asparagine  in  the  Pod 
of  the  Broad  Bean.  By  Emile  Bourquelot  and  Henri  Herissey 
(J.  Pharm.,  1898,  [vi],  8,  385— 390).— The  darkening  of  the  pod  of  the 
broad  bean  at  maturity  is  due  to  the  presence  of  two  oxidisable  sub- 
stances (chromogens),  one  of  which  oxidises  spontaneously  on  exposure 
to  the  air,  the  other  only  under  the  influence  of  an  oxidising  ferment 
(oxydase).  The  episperm  and  kernel  of  the  bean  contain  no  oxidisable 
chromogen.  Tyrosine,  leucine,  and  asparagine  are  shown  to  be  present 
in  the  solution  obtained  by  the  extraction  of  the  pod  with  alcohol ;  the 
oxidisable  chromogens  are  also  soluble  in  it.  The  author  concludes 
that  tyrosine  is  the  principal  oxidisable  chromogen.         H.  R.  Le  S. 

Occurrence  of  Strophantin  in  the  Algierian  Oleander. 
By  DuBiGADOUX  and  Durieu  (J.  Pharm.,  1898,  [vi],  8,  433 — 434). — 
The  substance  obtained  by  mixing  the  dry  powdered  latex  with  chalk, 
lixiviating  with  alcohol  (95°),  and  recrystallising  the  residue  left  on 
spontaneous  evaporation  of  the  solution,  is  shown  from  a  comparison 
of  its  properties  with  those  of  an  authenticated  specimen  to  be 
identical  with  strophantin.  H.  E,.  Le  S. 

Poisonous  Bfifect  of  Sodium  Nitrate.  By  Friedrich  Kruger 
and  G.  Berju  {Chem.  Centr.,  1898,  ii,  936  ;  from  Centr.  Bakt.  Par.,  4, 
ii,  674 — 683). — The  injurious  effect  on  plants  of  large  amounts  of 
sodium  nitrate,  and  the  extremely  poisonous  action  of  perchlorate 
observed  by  Sjollema  (Abstr.,  1897,  ii,  585)  and  Maercker  are  con- 
firmed by  the  authors'  experiments.  The  peculiar  bending  of  the 
plants  seems,  however,  to  be  produced  by  an  excess  of  pure  sodium 
nitrate  alone,  as  well  as  by  perchlorate. 

The  poisonous  symptoms  and  deformity  produced  by  nitrate  and  per- 
chlorate have  nothing  to  do  with  the  disease  caused  by  Rhynchosporium 
graminicola  Heinsen.  N.  H.  3.  M. 

Analysis  of  Plants  and  Soil  and  the  Estimation  of  the 
Quality  of  a  Soil.  By  Zdzislaw  Januszewski  (Bied.  Centr.,  1899, 
28,  77 — 79  ;  from  Inaug.  Diss.  Leipsic,  1895). — Field  experiments  on 
wheat  were  conducted  at  two  different  farms ;  samples  of  the  soil 
being  in  each  case  submitted  to  mechanical  separation,  and  the  con- 
stituents soluble  in  10  per  cent,  hydrochloric  acid  determined.  The 
total  nitrogen  and  the  phosphoric  acid  were  determined  in  the  produce, 
botlf  grain  and  straw.  There  were,  in  each  case,  five  pairs  of  plots,  (1) 
with  manure,  (2)  with  nitrogen  alone,  (3  to  5)  nitrogen,  together  with 
with  different  amounts  of  phosphoric  acid. 

It  is  concluded  that  the  analysis  of  the  grain,  but  not  of  the  straw, 
gives  very  useful  indications,  especially  as  regards  phosphoric  acid. 
But  a  knowledge  of  the  composition  of  the  best  specimens  of  the 
plant  obtainable  is  alone  insufficient,  as  an  excess  of  some  constituent 
may  influence  the  amounts  of  others  which  are  taken  up.  When  a 
plant  contains  the  maximum  amount  of  one  constituent,  it  is  to  be 
concluded  that  this  constituent  is  present  [?  in  the  soil]  in  sufficient 
quantity ;  but  a  minimum  amount  of  any  constituent  in  a  plant  may 
be  due  to  various  causes.  Plant  analysis,  therefore,  should  only  be 
employed  for  estimating  the  quality  of  a  soil,  in  conjunction  with  manure 
experiments.  N.  H.  J.  M. 
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lodometry.  By  Julius  Wagner  {Zeit.  anorg.  Chem.,  1899,  19, 
427 — 453). — The  author  has  determined  the  accuracy  of  the  estima- 
tion, by  means  of  thiosulphate  solutions,  of  the  iodine  liberated  from 
acidified  potassium  iodine  solutions  when  the  oxidising  agents  em- 
ployed are  potassium  and  sodium  bromate,  potassium  dichromate, 
potassium  chromate,  and  potassium  di-iodate.  The  use  of  a  2 — 3  per 
per  cent,  solution  of  starch  is  recommended  as  indicator,  and  no  benefit 
is  obtained  by  using  more  expensive  preparations  such  as  ozonised 
starch.  The  titrations  must  be  carried  out  in  flasks  and  not  in 
beakers ;  a  titration  with  potassium  dichromate  and  potassium  iodide 
required  25*67  c.c.  of  thiosulphate  when  carried  out  in  a  flask  and 
three  titrations  varied  by  only  O'Ol  c.c. ;  a  similar  titration  in  a  beaker 
required  25*52  c.c.  of  thiosulphate,  and  three  titrations  varied  as 
much  as  0*07  c.c. 

A  comparison  of  the  results  obtained  by  these  oxidising  agents 
shows  that  potassium  dichromate  gives  results  which  are  0*3  per  cent, 
higher  than  those  obtained  by  any  of  the  other  salts ;  and  this  value 
is  not  altered  by  a  further  purification  of  the  salts.  This  high  result 
is  due  to  the  catalytic  action  of  potassium  dichromate  effecting  an 
oxidation  of  the  hydrogen  iodide  by  the  air,  for  the  difference  in  the 
titration  of  solutions  containing  air  and  those  from  which  the  air  is 
expelled  by  a  current  of  carbonic  anhydride  amounts  to  from  0*2  to 
0*5  per  cent.,  whereas  no  difference  can  be  detected  in  solutions 
saturated  with  air  as  compared  with  those  free  from  air  when 
potassium  di-iodate  is  the  oxidising  agent.  The  author  points  out 
that  the  low  values  obtained  for  the  atomic  w^eight  of  chromium  by 
iodometric  methods  are  due  to  this  cause  (Meineke,  Annaleriy  1891, 
261,  339). 

Potassium  dichromate  may  be  employed  for  absolute  determinations 
under  known  conditions ;  it  is  very  easily  purified  by  crystal- 
lisation, and  should  be  finely  powdered  and  dried  at  100°,  but  it  is 
quite  unnecessary  to  fuse  it.  Potassium  di-iodate  gives  accurate 
results,  and  is  easily  purified  by  crystallisation,  either  alone  or  with 
the  addition  of  a  small  quantity  of  iodic  acid  to  convert  any  iodate 
which  may  be  present  into  di-iodate.  Potassium  iodate,  potassium 
bromate,  and  sodium  iodate  give  accurate  results  when  purified  by  re- 
crystallisation,  or  their  value  may  be  determined  by  a  thiosulphate 
solution  standardised  by  means  of  pure  potassium  di-iodate.  Sodium 
bromate  is  difficult  to  obtain  in  a  pure  state,  and,  owing  to  its  solu- 
bility, not  easily  purified  by  recrystallisation  ;  by  precipitating  the 
aqueous  solution  Avith  alcohol,  a  fairly  uniform  product  is  obtained, 
but  for  accurate  work  it  must  be  standardised  against  one  of  the 
above  salts.  E.  C.  JR. 

Iodometric  Estimation  of  Alkalis  and  Acids.  By  Claude  F, 
Walker  and  David  H.  N.  Gillespie  {Zeit.  anorg.  Cliem.,  1899,  19, 
194 — 203). — Methods  for  the  estimation  of  alkalis  and  acids  based  on 


ANALYTICAL  CHEMISTRY.  327 

the  reactions  expressed  in  the  equations,  6E,0H  +  SIg  =  RIO3  +  5RI  + 
SHgO,  and  IIIO3  +  5III  +  3H2SO4  =  31^  +  SRgSO^  +  3H2O,  have  been  pre- 
viously employed  by  Groger  (Abstr.,  1894,  ii,  251)  and  Phelps 
(Abstr.,  1896,  ii,  673).  Great  care  must  be  taken  to  exclude  carbonic 
anhydride  during  the  analysis  ;  the  alkali  solution  contained  in  a 
closed  flask,  provided  with  an  absorption  apparatus  to  arrest  any 
iodine  which  may  volatilise,  is  treated  with  a  known  excess  of  iodine 
solution  and  boiled  for  a  short  time  to  decompose  hypoiodites,  then 
cooled  and  the  excess  of  free  iodine  titrated  with  arsenious  acid.  The 
results  obtained  with  solutions  of  barium  and  potassium  hydroxides 
are  accurate,  and  are  not  influenced  by  the  amount  of  alkali  employed 
or  by  the  amount  of  iodine  in  excess.  A  modified  method  of  proce- 
dure is  as  follows  :  the  alkali  solution  is  allowed  to  flow  into  an  excess 
of  iodine  solution  contained  in  an  Erlenmeyer  flask,  and  the  mixture 
boiled  until  all  traces  of  free  iodine  are  volatilised.  The  remaining 
liquid,  which  consists  of  a  neutral  mixture  of  iodate  and  iodide,  is 
cooled,  mixed  with  a  slight  excess  of  sulphuric  or  hydrochloric  acid, 
and  the  liberated  iodine  titrated  with  thiosulphate  solution.  The  re- 
sults are  very  fairly  accurate,  although  slightly  lower  than  those 
obtained  by  Groger's  or  the  gravimetric  methods. 

The  estimation  of  hydrochloric  or  sulphuric  acid  by  this  method  is 
effected  by  adding  the  acid  to  a  known  excess  of  alkali,  and  then  pro- 
ceeding as  above. 

Alkali  carbonates  cannot  be  estimated  by  this  method. 

E.  C.  R. 

Presence  and  Estimation  of  Chlorine  in  Plants.  By  Mar- 
CELLiN  P.  E.  Berthelot  {Compt.  rend.,  1899,  128,  23 — 26). — When 
plants  are  carefully  incinerated,  a  considerable  part  of  the  carbon 
being  left  unburnt,  and  the  residue  is  treated  with  dilute  nitric  acid, 
the  quantity  of  chlorine  obtained  is  too  low.  An  accurate  estimation 
can  be  made  by  burning  the  dried  substance  in  excess  of  oxygen,  and 
passing  the  products  over  red  hot  sodium  carbonate.  The  differences 
are,  however,  not  so  great  as  in  the  case  of  sulphur  and  phosphorus, 
unless,  during  incineration,  the  temperature  is  raised  to  a  red  heat. 
Attempts  to  distinguish  between  total  chlorine  and  organic  chlorine, 
by  treating  the  plant  with  dilute  nitric  acid  and  precipitating  with 
silver  nitrate,  did  not  yield  conclusive  results.  In  all  cases,  the 
quantity  of  chlorine  is  more  than  sufficient  to  combine  with  all  the 
sodium,  although  the  difference  varies  in  different  parts  of  the  plant, 
and  hence  it  cannot  be  assumed  that  all  the  chlorine  enters  the  plant 
in  the  form  of  sodium  chloride.  C.  H.  B. 

Detection  of  Perchlorate  in  Chili  Saltpetre.  By  Nyssens 
(Chem.  Centr.,  1898,  ii,  1281  ;  from  Bull  Assoc.  Beige,  1898).— The 
perchlorate  is  present  in  the  Chili  saltpetre  as  the  sparingly  soluble 
potassium  salt.  A  weighed  quantity  of  the  Chili  saltpetre  is  treated 
with  15  c.c.  of  a  saturated  solution  of  potassium  perchlorate,  and  the 
tube  containing  the  mixture  is  placed  in  water  of  the  temperature  of 
the  laboratory.  The  saltpetre  and  all  the  soluble  impurities  dissolve, 
except  the  perchlorate ;  the  insoluble  matter  is  then  collected  on  a 
filter  and  examined,  after  being  washed  once  with  the  perchlorate 
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solution  and  once  with  alcohol.     If  crystals  of  potassium  perchlorate 
are  present,  the  usual  quantitative  process  should  be  applied. 

L.  DE  K. 

Estimation  of  Perchlorate  in  Alkali  Nitrates.  By  N. 
Blattner  and  J.  Brasseur  {Chem.  Zeit.,  1898,  22,  589—590). — 
Five  to  ten  grams  of  the  dry  and  finely  powdered  sample,  the  amount 
of  chlorine  as  chloride  in  which  has  been  accurately  determined,  is 
carefully  mixed  with  8 — 15  grams  of  calcium  hydroxide  which  is  free 
from  chlorine,  and  ignited  for  15  minutes  in  a  covered  porcelain 
crucible.  The  addition  of  lime  prevents  the  mass  from  melting,  and, 
therefore,  the  perchlorate  is  reduced  to  chloride  at  a  moderate  tem- 
perature ;  the  mass,  moreover,  can  readily  be  transferred  from  the 
crucible  to  a  beaker,  where  it  is  dissolved  in  dilute  nitric  acid,  and 
the  chlorine  again  estimated  gravimetrically  or  by  titration,  after 
neutralising  the  acid  by  calcium  carbonate  ;  the  increase  corresponding 
with  the  perchlorate  present.  If  the  amount  of  silver  chloride  is  very 
small,  it  may  be  dissolved  off  the  filter  with  dilute  ammonia,  and 
evaporated  to  dryness  in  a  tared  dish.  L.  de  K. 

Separation  of  Bromine,  Chlorine,  and  Iodine  in  the  form 
of  Silver  Salts.  By  Henri  Baubigny  {Compt.  rend.,  1899,  128, 
51 — 54). — The  separation  of  chlorine  and  bromine  from  iodine,  when 
they  are  in  the  form  of  mixed  silver  salts,  by  the  action  of  sulphuric 
acid  and  potassium  dichromate  (this  vol.,  ii,  244),  is  applicable  also  to 
silver  salts  that  have  been  dried  at  a  moderately  high  temperature  ; 
the  weight  of  the  mixed  salts,  therefore,  can  be  ascertained  before 
they  are  treated  further.  Bromine  and  chlorine  in  the  form  of  silver 
salts  cannot,  however,  be  separated  satisfactorily  by  any  method  of 
differential  oxidation.  The  best  plan  is  to  slightly  acidify  the  alkaline 
liquid  in  which  the  chlorine  and  bromine  have  been  condensed,  in 
the  process  of  separating  them  from  the  iodine,  allow  time  for  the 
sulphurous  acid  present  to  reduce  any  oxygen  compounds  of  bromine 
and  chlorine,  again  make  alkaline,  add  permanganate  until  a  perma- 
nent pink  coloration  is  obtained,  and  afterwards  separate  the  chlorine 
and  bromine  by  the  cupric  sulphate  and  permanganate  method  (Abstr., 
1898,  ii,  90,  137). 

In  order  to  detect  bromine  in  a  mixture  of  haloid  silver  salts,  the 
precipitate  is  mixed  with  a  small  quantity  of  nitric  acid  of  sp.  gr.  =  1  '34, 
and  a  few  crystals  of  potassium  permanganate  are  added.  The  silver 
iodide  is  converted  into  iodate,  and  the  chloride  is  not  affected,  but 
any  bromine  present  is  liberated,  and  can  be  detected  by  its  action  on 
fluorescein  paper  {ibid.,  138).  C.  H.  B. 

Analysis  of  Organic  Substances  containing  Sulphur  and 
Halogens.  By  Antonio  Longi  {Gazzetta,  1898,  28,  ii,  247—252). — 
The  author  describes  the  determination  of  sulphur  and  halogens  in 
volatile  organic  compounds,  using  an  apparatus  which  he  has  recently 
ievised  for  estimating  sulphur  in  illuminating  gas  (Abstr.,  1898, 
ii,  535).  Numerous  test  analyses  show  that  the  method  gives  good 
results.  T.  H.  P. 
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Arseometric  Valuation  of  Crude  Sulphur.  By  Paul  Fuchs 
{Zeit.  angw.  Chem.,  1898,  1189— 1190).— Fifty  grams  of  the  sulphur 
are  dissolved  in  200  grams  or  158  c.c.  of  carbon  bisulphide,  and  the 
sp.  gr.  of  the  liquid  taken  with  a  specially  constructed  hydrometer 
devised  by  the  author ;  the  degrees  on  the  stem  multiplied  by  four 
represent  the  percentage  of  pure  sulphur  in  the  sample. 

It  is  necessary  to  first  test  the  solvent  alone,  and,  if  needful,  to 
make  a  correction.  A  table  for  temperature  corrections  is  given ;  also 
one  showing  the  exact  relation  between  the  sp.  gr.  and  percentage  of 
sulphur  in  solutions  of  the  latter  in  carbon  bisulphide.         L.  de  K. 

Estimation  of  Sulphur  and  Alkalis  in  Liver  of  Sulphur. 
By  L^ONCE  Barthe  {J.  Fharm,,  1898,  [vi],  8,  533— 537).— The 
following  method  for  the  estimation  of  sulphur  in  a  solution  of  the 
polysulphides  of  the  alkalis  in  the  absence  of  alkaline  earths  is  based 
on  the  oxidising  power  of  nascent  bromine.  To  1 — 2  c.c.  of  the  solu- 
tion are  added  10  c.c.  of  a  concentrated  solution  of  pure  soda  or 
potash,  25  c.c.  of  distilled  water,  and  30  c.c.  of  a  solution  of  sodium 
hypobromite.  The  liquid  is  heated  to  boiling,  and  dilute  hydrochloric 
acid  added,  the  heating  and  addition  of  acid  being  continued  until  all 
the  free  bromine  is  expelled  and  the  liquid  has  become  viscid.  The 
sulphuric  acid  thus  formed  is  estimated  in  the  usual  manner  as  barium 
sulphate.  Since  the  pharmaceutical  preparations  of  liver  of  sulphur 
are  free  from  the  alkaline  earths,  the  estimation  of  the  alkalis  is 
readily  effected  thus :  to  2  c.c.  of  the  solution  are  added  20  c.c. 
of  distilled  water  and  5  c.c.  of  concentrated  sulphuric  acid  ;  the  liquid 
is  boiled,  filtered  through  a  double  filter  paper,  the  filtrate  evaporated 
in  a  tared  capsule,  incinerated,  and  weighed.  This  gives  the  weight  of 
mixed  sulphates,  and  by  dissolving  these  in  water  and  precipitating 
with  a  barium  salt,  the  total  amount  of  sulphuric  acid  is  determined  ; 
from  the  two  results  thus  obtained,  the  relative  amounts  of  sodium  and 
potassium  are  readily  calculated.  H".  R.  Le  S. 

Estimation  of  Sulphuric  Acid  in  the  Presence  of  Iron.  By 
Georq  Lunge  {Zeit.  anorg.  Chem.,  1899,  19,  454 — 456). — A  criticism 
of  the  method  described  by  Kiister  and  Thiol  (this  vol.,  ii,  247). 

E.  0.  E. 

Estimation  of  Nitric  Acid.  By  Wilhelm  Ackermann  {Chem. 
Zeit.,  1898,  22,  690— 691).— The  process  is  based  on  the  fact  that 
nitrates  yield  their  nitrogen  as  ammonia  when  boiled  with  ferrous 
sulphate  and  aqueous  soda.  To  get  trustworthy  results,  it  is  necessary 
to  work  under  definite  conditions. 

The  nitrate  solution  is  made  by  dissolving  20  grams  of  the  sample  in 
water  and  diluting  to  one  litre,  50  c.c.  being  used  for  the  experiment ; 
the  solution  is  put  into  a  500  c.c.  flask,  130  c.c.  of  a  solution  of  ferrous 
sulphate  (308  grams  dissolved  to  1  litre)  added,  and  then  30  c.c.  of 
aqueous  soda  of  sp.  gr.  =  1*33;  to  prevent  bumping,  a  little  reduced 
iron  is  also  added.  The  distillation  is  commenced  at  once  and  usually, 
after  about  half  an  hour's  boiling,  the  distillate  will  be  quite  free  from 
ammonia,  but  if  this  keeps  on  coming  over  almost  to  the  last,  the 
experiment  cannot  be  trusted.     The  distillate  is,  as  usual,  collected  in 
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a  receiver  containing  a  known  volume  of  standard  acid,  the  excess  of 
which  is  titrated,  using  litmus  as  indicator.  The  reagents  must  be  free 
from  ammonia  and  nitrates.  The  process  may  be  applied  to  manures, 
if  the  phosphoric  acid  is  first  converted  into  calcium  phosphate  by 
adding  a  slight  excess  of  calcium  chloride,  followed  by  the  aqueous 
soda  and  the  ferrous  sulphate ;  if  this  precaution  be  not  taken,  the 
reduction  of  the  nitrate  will  be  very  much  retarded  and  the  process 
will  not  give  satisfactory  results.  L.  de  K. 

Estimation  of  Phosphorus  and  Sulphur  in  Plants  and  Plant 
Ashes.  By  Makcellin  P.  E.  Berthelot  {Compt.  rend.,  1899,  128, 
17 — 23). — Experiments  made  with  Cynosurus  cristatus  show  that  the 
quantity  of  phosphoric  acid  or  sulphuric  acid  obtained  by  digesting  the 
plant  with  cold  dilute  nitric  acid,  or  by  carefully  incinerating  it,  is 
always  lower  than  that  obtained  by  burning  the  dried  plant  in  a 
current  of  oxygen  and  passing  the  products  of  combustion  over  sodium 
carbonate  at  a  low  red  heat.  The  results  obtained  by  projecting 
a  mixture  of  the  substance  with  five  times  its  weight  of  potassium 
nitrate  into  a  red-hot  porcelain  crucible  are  also  lower  than  those  given 
by  the  oxygen  and  sodium  carbonate  method,  although  the  differences 
are  not  so  great  as  in  the  other  cases.  The  general  results  indicate 
that  a  considerable  proportion  of  the  phosphorus  and  sulphur  exist  in 
the  plant  in  the  form  of  organic  compounds  and  not  in  combination 
with  metals.  This  proportion  varies  in  different  parts  of  the  same 
plant. 

In  order  to  obtain  accurate  results,  combustion  of  the  vegetable 
matter  must  always  take  place  in  presence  of  an  excess  of  oxygen,  the 
temperature  must  be  sufficiently  high,  and  there  must  be  an  excess  of 
sodium  carbonate  j  if  these  conditions  are  not  satisfied,  there  may 
be  loss  of  both  phosphorus  and  sulphur  in  one  form  or  another 

C.  H.  B. 

Reynoso's  Method  for  the  Analysis  of  Phosphates.  By 
Ubaldo  Antony  and  G.  H.  Mondolfo  (Gazzetta,  1898,  28,  ii, 
142 — 147). — This  method  of  separating  the  phosphate  radicle  from 
the  alkaline  earth  metals  and  from  iron,  aluminium,  &c.,  consists  in 
treating  the  phosphate  with  concentrated  nitric  acid  in  presence  of  tin, 
the  phosphate  residue  forming,  with  the  metastannic  acid,  an  insoluble 
compound,  the  metals  from  the  phosphate  precipitate  remaining  in  the 
liquid.  Some  of  the  tin  may,  however,  dissolve,  and  some  of  the  metals 
may  remain  in  the  precipitate.  The  authors  show  that  these  disadvan- 
tages may  be  avoided  by  treating  the  phosphate  precipitate  with  77  per 
cent,  nitric  acid  (sp.  gr.==  1*427),  and  they  give  a  modified  method  of 
testing  the  filtrate  for  iron,  aluminium,  &c.  They  have  examined  the 
insoluble  compounds  formed  by  metastannic  acid  with  the  phosphate 
radicle  and  with  iron,  but  have  arrived  at  no  definite  conclusions  as  to 
their  composition.  T.  H.  P. 

Volumetric  Citrate-process  for  the  Rapid  and  Accurate 
Estimation  of  Phosphoric  Acid  in  Superphosphates.  By  Sigis- 
MUND  LiTTMAN  {Chem.  Zeit,,  1898,  22,  691— 693).— Ten  grams  of  the 
superphosphate  is  shaken   for    half-an-hour   with    400  c.c.   of  water 
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contained  in  a  500  c.c.  flask,  which  is  then  filled  up  to  the  mark,  and 
the  solution  filtered.  To  50  c.c.  of  the  filtrate,  iVyiO  soda  is  added 
until  the  liquid  tiirns  distinctly  yellow,  methyl-orange  being  used  as 
indicator.  The  liquid  now  contains  unaltered  superphosphate  and 
monosodium  phosphate,  and  the  former  is  converted  into  the  latter  by 
adding  10  c.c.  of  a  solution  of  sodium  citrate ;  this  is  prepared  by 
carefully  neutralising  a  solution  of  30  grams  of  sodium  hydroxide  with 
a  strong  solution  of  citric  acid,  using  phenolphthalein  as  indicator,  and 
then  diluting  to  250  c.c.  The  mixture  is  now  titrated  with  iV^/10  soda^ 
Using  phenolphthalein  as  indicator  ;  this  operation  requires  practice,  as 
the  liquid  is  neutral  just  before  a  faint  red  is  noticed.  It  is  therefore 
advisable  to  again  destroy  the  colour  by  iV/10  sulphuric  acid. 
Phosphates  which  contain  much  iron  and  aluminium  give  some  trouble, 
but  by  first  diluting  with  about  5  times  the  bulk  of  water  the  methyl- 
orange  colour  can  be  more  easily  observed  ;  a  second  experiment  is 
then  made  without  dilution,  using  only  phenolphthalein  and  sodium 
citrate,  subsequently  allowing  for  the  soda  required  by  the  methyl- 
orange.  Two  mols.  of  sodium  hydroxide  represent  1  mol.  of  phosphoric 
anhydride,  and  the  percentage  in  the  sample  is  found  by  multiplying  the 
number  of  c.c.  of  soda  used  by  0"71.  Fifty  test  experiments  are  given, 
showing  the  process  to  be  a  good  commercial  one.  L.  de  K. 

Estimation  of  Citrate-soluble  Phosphoric  Acid  in  Basic 
Slags.  By  J.  Freundlich  (Chem.  Zeit.,  1898,  22»  974—975).— 
Wagner's  latest  proposal  is  to  treat  the  basic  slags  with  a  2  per 
cent,  solution  of  citric  acid,  and  precipitate  with  an  ammoniacal 
solution  of  magnesium  citrate.  The  author  has  frequently  noticed  that 
the  liquid  turns  blackish,  and  that  the  ignited  phosphate  has  a  reddish 
colour ;  this  is  caused  by  the  samples  containing  iron  sulphide.  In 
contact  with  citric  acid,  the  latter  dissolves  with  liberation  of  hydrogen 
sulphide,  and  is  partially  reprecipitated  on  neutralising  the  liquid. 
The  author  recommends  boiling  with  a  little  nitric  acid  before  adding 
the  magnesium  mixture.  L.  de  K» 

Estimation  of  Boric  Acid.  By  Frank  A.  Gooch  and  Louis  C. 
Jones  {Amer.  J.  Sci.,  1899,  [iv],  7,  34 — 40,  and  Zeit.  anorg.  Chem.f 
19,  417 — 426). — The  authors  have  re-investigated  the  process  devised 
by  Gooch,  which  consists  in  distilling  the  borate  with  methylic  alcohol 
in  the  presence  of  acetic  or  nitric  acid,  collecting  the  distillate  in  a 
receiver  containing  a  known  weight  of  calcium  oxide,  drying,  and 
re-igniting ;  the  increase  in  weight  giving  the  amount  of  boric 
anhydride. 

If  nitric  acid  is  used,  the  lime  should  be  very  gradually  heated,  as 
otherwise  there  will  be  loss  by  spirting,  but  if  the  quantity  of  nitric 
acid  is  regulated  by  using  phenolphthalein  as  indicator  there  is  no 
such  danger.  The  conclusion  arrived  at  is  that  the  method  is 
accurate,  but  this  cannot  be  said  of  the  process  proposed  by  Thaddeeff 
(Abstr.,  1897,  ii,  597),  in  which  the  distillate  is  collected  in  potash 
solution  and  the  boric  acid  estimated  as  potassium  borofluoride;  an 
operation  attended  by  a  serious  loss  of  boric  acid. 

The  calcium  oxide  may,  however,  be  replaced  with  great  advantage 
by  sodium  tungstate  j  this  should  be  fused  with  a  slight  excess  of 

23—2 
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tungstic  acid  so  as  to  remove  traces  of  carbonic  anhydride.  A  weighed 
quantity  of  the  compound  is  dissolved  in  water  and  placed  in  the 
receiver,  cooled  by  ice  and  trapped  with  water  ;  after  half-an-hour,  the 
liquid  is  transferred  to  the  dish  in  which  the  tungstate  was  heated,  and 
weighed,  evaporated  to  dryness,  and  reignited.  The  apparatus  is 
practically  the  same  as  that  originally  proposed,  the  retort  being  made 
from  a  150  c.c.  pipette  and  has  the  advantage  that  particles  of  the 
residue  thrown  up  during  distillation  are  easily  removed  from  the 
side  of  the  vessel  by  a  rotatory  motion  of  the  retort.  The  test-analyses 
show  the  method  to  be  a  practical  one.  L.  de  K. 

Volumetric  Estimation  of  Boric  Acid.  By  Louis  C.  Jones 
(Amer.  J.  Sci.,  1898,  7,  147 — 153). — The  new  process  is  based  on  the 
fact  that  boric  acid^does  not  liberate  iodine  from  a  mixture  of  potassium 
iodide  and  iodate. 

The  solution  to  be  tested,  which  should  be  distinctly  acid  to  litmus 
(any  large  excess  of  hydrochloric  acid  should  be  first  neutralised  with 
aqueous  soda),  is  mixed  with  5  c.c.  of  a  10  percent,  solution  of  barium 
chloride,  and  a  very  slight  excess  of  the  usual  iodide-iodate  mixture, 
containing  a  little  starch,  is  added.  The  strong  mineral  acid  is  then 
neutralised,  and  the  iodine  set  free  is  converted  into  neutral  sodium 
iodide  and  tetrathionate  by  carefully  bleaching  the  liquid  with  a  weak 
solution  of  sodium  thiosulphate. 

The  boric  acid  is  now  in  the  free  state.  Phenolphthalein  is  added, 
and  iV^/5  solution  of  soda  is  run  in  until  the  liquid  is  dark  red ;  a  little 
mannitol  is  added,  which  bleaches  the  liquid,  and  then  more  soda  and 
again  more  mannitol  until  the  colour  is  permanent.  As  a  rule,  1  or  2 
grams  of  mannitol  will  be  enough  for  an  estimation,  and  the  boric 
anhydride  is  then  calculated  by  assuming  that,  under  these  conditions, 
1  mol.  of  the  acid  requires  2  mols.  of  sodium  hydroxide. 

The  test  analyses,  including  an  analysis  of  colemanite,  are  very 
satisfactory ;  the  process  is  not  influenced  by  the  presence  of  carbonates, 
silicates,  or  fluorides.  L.  de  K. 

Estimation  of  Carbonic  Oxide,  Methane,  and  Hydrogen  by 
Combustion.  By  Louis  M.  Dennis  and  Cyril  G.  Hopkins  {Zeit. 
anorg.  Chem.,  1899,  19,  179 — 193). — The  method  consists  essentially 
in  gradually  adding  the  oxygen  or  air  for  the  combustion  to  the  mixture 
of  combustible  gases  in  such  a  manner  that  the  combustion  is  effected 
slowly  and  regularly  by  means  of  a  spiral  of  platinum  wire  maintained 
at  a  red  heat  by  the  electric  current.  The  sample  of  gas  to  be 
analysed  is  transferred  to  a  Hempel's  gas  pipette,  which  is  connected 
with  a  Hempel's  burette  containing  the  oxygen ;  the  latter  is  then 
gradually  allowed  to  flow  into  the  pipette  and  the  platinum  wire  in 
the  pipette  is  heated  to  redness.  When  the  combustion  is  complete, 
the  remaining  gas  is  transferred  to  the  burette  and  measured.  By 
this  method,  the  production  of  oxides  of  nitrogen  during  the  combustion 
is  prevented.  A  sketch  of  the  apparatus  is  given,  and  also  the  details 
of  analysis  of  carbonic  oxide,  methane,  and  hydrogen,  and  of  a  mixture 
of  the  three  gases.     The  results  obtained  are  accurate. 

E.  C.  R. 
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Estimation  of  Traces  of  Carbonic  Oxide  in  Air.  By  Maurice 
NiCLOux  (Ann.  Chim.  Phys.,  1898,  [vii],  14,  565 — 574.  Compare 
Abstr.,  1898,  ii,  536  and  537). — The  paper  contains  details  of  an 
analytical  method  previously  described.  G.  T.  M. 

Estimation  of  Carbon  Bisulphide.  By  Alwin  Goldberg  {Zeit. 
angw.  Chem.,  1899,  75 — 80). — When  carbon  bisulphide  is  heated  with 
alcoholic  ammonia,  at  60°  under  pressure,  one-half  of  its  sulphur  is 
converted  into  ammonium  sulphide  which  may  then  be  accurately 
titrated  with  zinc  solution.  The  best  results  are  obtained  if  for 
every  gram  of  carbon  bisulphide  5  c.c.  of  strong  ammonia  and  25  c.c. 
of  absolute  alcohol  are  used  ;  aqueous  ammonia  may  also  be  em- 
ployed, but  in  that  case  the  process  requires  several  days.  The  con- 
tents of  the  flask,  which  should  be  yellow,  are  largely  diluted  with 
water,  excess  of  standard  ammoniacal  zinc  solution  is  added,  and  the 
liquid  heated  to  boiling.  The  excess  of  zinc  is  then  titrated  with  a 
standard  solution  of  sodium  sulphide,  using  sodium  nitroprusside  as 
indicator.  To  estimate  carbon  bisulphide  vapour  in  gaseous  mixtures, 
these  are  passed  through  Peligot  tubes  containing  alcoholic  ammonia. 

A  technical  process  for  the  estimation  of  carbon  bisulphide  in  crude 
benzene  is  described,  based  on  the  diminution  in  volume  by  the  action 
of  alcoholic  ammonia,  a  duplicate  experiment  being  made  with 
alcohol  alone.  Brine  of  sp.  gr.  =  1  -2  is  then  added  to  both,  the  differ- 
ence in  volume  representing  the  carbon  bisulphide. 

Attempts  to  isolate  the  sulphur  by  the  action  of  hydroxylamine 
were  fairly  successful,  but  unless  the  amount  of  carbon  bisulphide  is 
already  approximately  known,  the  results  are  not  trustworthy,  as  they 
depend  on  the  amount  of  hydroxylamine  added.  L.  de  K. 

Estimation  of  Potassium  and  Sodium  in  the  Urine.  By 
WiLMOT  Parker  Herringham  (j;  Physiol,  1899,  23,  497— 498).— One 
hundred  c.c.  of  urine  are  evaporated  to  dryness  with  5  grams  of 
ammonium  sulphate,  and  the  residue  treated  with  a  few  drops  of 
sulphuric  acid  and  heated  in  a  platinum  capsule  until  quite  white. 
The  ash  is  then  dissolved  in  boiling  water  containing  a  little  hydro- 
chloric acid,  and  to  the  boiling  liquid  barium  chloride  is  added. 
After  filtering  off  the  precipitated  barium  sulphate,  the  liquid  is 
made  alkaline  with  ammonia,  and  again  filtered  ;  the  filtrate  is  treated 
with  a  slight  excess  of  sodium  hydroxide,  and  the  excess  of  barium 
precipitated  by  addition  of  sodium  carbonate.  The  liquid,  which  now 
contains  the  salts  as  chlorides,  together  with  the  excess  of  sodium 
hydroxide  and  free  ammonia,  is  heated  to  remove  the  latter,  neutralised 
with  hydrochloric  acid,  and  the  potassium  estimated  as  platinochloride 
in  the  usual  way.  The  sodium  is  estimated  by  deducting  from  the 
weight  of  the  total  chlorides  the  weight  of  the  potassium  chloride 
and  of  the  sodium  chloride  formed  from  the  known  amounts  of  sodium 
compounds  added.  W.  D.  H. 

Volumetric  Estimation  of  Lead  Dioxide  by  an  Alkaline 
Solution  of  Arsenious  Acid.  By  C.  Beichard  (Chem,  Zeit.,  1898, 
22,  774—775), — Lead  dioxide  is  reduced  by  boiling  it  with  a  solution 
of  arsenious  acid  in  sodium  hydroxide ;  an  aqueous  or  ammoniacal  solu- 
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tion  has  no  action.  For  a  successful  quantitative  test,  0*1  gram  of  the 
finely-powdered  sample  is  introduced  into  a  flask  with  a  little  water, 
and  after  shaking  the  mixture,  4  c.c.  of  an  alkaline  solution  of 
arsenic  containing  0"0099  gram  of  arsenic  trioxide  per  c.c.  is  added  ; 
the  liquid  is  then  boiled,  and  strong  solution  of  soda  added,  until  the 
brown  dioxide  has  completely  dissolved.  The  solution,  diluted  with 
water,  is  acidified  with  dilute  sulphuric  acid  and  titrated  with  standard 
permanganate.  If  the  excess  of  arsenious  anhydride  is  to  be  estimated 
by  standard  iodine  solution,  the  liquid  is  first  neutralised,  then  mixed 
with  excess  of  sodium  hydrogen  carbonate,  filtered  hot,  and  when 
cold  titrated  in  the  usual  way. 

One  mol.  of  arsenic  trioxide  corresponds  with  2  mols.  of  lead  dioxide. 

L.  DE  K. 

Volumetric  Estimation  of  Cerium  and  its  Applications. 
By  Andre  Job  (Compt.  rend.,  1899,  128,  101—102). — The  author  finds 
that,  in  the  well-known  reaction  with  hydrogen  peroxide,  2  mole- 
cules of  a  eerie  salt  decompose  1  molecule  of  hydrogen  peroxide ; 
a  eerie  salt  in  an  acid  solution,  therefore,  can  be  accurately  estimated 
by  means  of  hydrogen  peroxide.  Cerous  salts  can  be  completely 
oxidised  to  eerie  salts  by  treating  them,  at  the  ordinary  temperature, 
with  lead  peroxide  and  an  excess  of  concentrated  nitric  acid  ;  but 
with  dilute  acid  the  change  is  not  complete  even  on  heating. 

The  accuracy  of  the  results  is  not  affected  by  the  presence  of 
thorium,  lanthanum,  and  didymium,  so  that  cerium  can  be  readily 
estimated  in  the  crude  oxalates  from  monazite. 

As  acid  solutions  of  eerie  salts  remained  unchanged  for  a  long  time, 
but  yet  are  powerful  oxidising  agents,  they  can  be  used  where  per- 
manganate is  not  applicable,  as,  for  example,  in  the  estimation  of 
oxalic  acid  in  the  oxalochlorides,  the  excess  of  the  reagent  being 
determined  by  means  of  hydrogen  peroxide  solution.  The  solution 
can  be  prepared  from  ordinary  commercial  cerium  compounds,  since 
the  presence  of  the  other  monazite  metals  has  no  influence  on  the 
results.  C.  H.  B. 

Estimation  of  Manganese  by  Means  of  Potassium  Per- 
manganate. By  Frederic  W.  Daw  {Chem.  News,  1899,  79,  25, 
58,  104 — 105  ;  Harry  Brearley,  ihid.^  47,  83 — 84). — Daw  regards 
the  presence  of  organic  matter,  the  reckless  use  of  zinc  oxide  in  large 
quantities,  and  the  standardising  of  the  permanganate  with  iron 
instead  of  manganese,  as  sources  of  error  in  the  estimation  of  mangan- 
ese by  means  of  permanganate,  and  describes  a  method  in  which 
these  errors  are  eliminated.  Incidentally,  in  the  analysis  of  the 
standard  ferromanganese,  he  ignites  the  trimanganic  tetroxide  over  a 
blow-pipe  in  a  platinum  crucible,  and  in  answer  to  remarks  by 
Brearley  on  the  probable  effect  of  the  permeability  of  heated  platinum 
to  gases  on  the  result,  he  quotes  some  very  concordant  results 
obtained  over  the  blow-pipe,  as  compared  with  unsatisfactory  ones 
obtained  in  an  underheated  muffle.  If  iron  is  used  to  standardise  the 
permanganate,  a  figure  is  obtained  which  gives  low  results  when 
working  on  manganese,  and  is  attributed  to  want  of  knowledge  of  the 
actual  reaction  that  does  take  place,  although  Brearley  is  inclined  to 
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credit  the  carbon  in  the  iron  as  having  some  influence  ;  this,  however, 
Daw  does  not  admit.  D.  A.  L. 

Separation  of  Iron  from  Zirconium  and  Allied  Metals, 
By  J.  Merritt  Matthews  (J.  Amer.  Chem.  Soc,  1898,  20,  846 — 858). 
— The  author  gives  a  resume  of  the  methods  which  have  been 
suggested  for  the  separation  of  iron  and  zirconium,  and  then 
describes  a  method  based  on  the  solubility  of  ferric  chloride  and  the 
insolubility  of  zirconium  oxychloride  in  dry  ether.  The  aqueous 
solution  is  evaporated  to  dryness  on  a  water-bath,  and  when 
cold  the  residue  is  treated  with  dry  ether  and  saturated  with 
hydrogen  chloride,  in  order  to  dissolve  the  iron ;  the  solution  is 
filtered,  the  residue  washed  with  dry  ether,  then  dissolved  in  water, 
and  the  zirconium  precipitated  as  hydroxide.  The  ethereal  solution 
is  evaporated  to  dryness  and  the  iron  precipitated  as  hydroxide.  A 
similar  method  may  be  adopted  for  separating  iron  from  thorium, 
cerium,  titanium,  &c.  The  method  is  similar  to  that  described  by 
Gooch  and  Havens  (Abstr.,  1897,  ii,  232)  for  the  separation  of 
aluminium  from  iron.  J.  J.  S, 

Some  Characteristic  Reactions  of  Nickel  and  Cobalt.  By 
G,  Papasooli  {nOrfisi,  1898,  21,  265— 266).— If  a  slight  excess  of  a 
solution  containing  2  per  cent,  of  sodium  hydroxide  and  10  per  cent, 
of  cane  sugar  is  added  to  a  solution  of  a  cobalt  salt,  a  clear  blue-violet 
coloured  liquid  is  obtained,  whilst  nickel,  if  present,  is  precipitated  as 
the  greenish-white  hydroxide.  In  presence  of  much  cobalt,  a  little  of 
the  nickel  remains  in  solution  and  the  liquid  is  opalescent.  If,  on 
the  other  hand,  the  nickel  is  in  large  excess,  part  of  the  cobalt  is 
precipitated  along  with  it,  and  the  blue-violet  coloration  is  diminished 
in  intensity,  or  may  not  be  produced  at  all.  Nevertheless,  cobalt  may 
be  detected  in  the  solution  by  filtering  the  liquid  and  adding  a  few 
drops  of  sodium  amylic  dithiocarbonate  solution  (obtained  by  adding  a 
mixture  of  equal  volumes  of  amylic  alcohol  and  carbon  bisulphide  to 
an  equal  volume  of  50  per  cent,  soda),  when  a  yellowish-green  colora- 
tion is  produced,  which  changes  to  maroon  on  adding  yellow  ammonium 
sulphide.  The  presence  of  nickel  is  confirmed  by  the  blood-red 
coloration  obtained  when  the  precipitate  remaining  on  the  filter  is 
dissolved  in  ammonia  and  sodium  amylic  dithiocarbonate  is  added  to 
the  solution.  N.  L. 

Occurrence  of  Chromic  Oxide  in  Algerian  Phosphates.  By 
Georg  Schuler  {Zeit.  angw.  Chem.^  1898,  1101 — 1103). — Algerian 
phosphates  and  the  superphosphates  made  from  them  may  be  distin- 
guished from  other  products  by  the  small  but  distinct  traces  of  chromium 
they  contain.  As  a  solution  of  chromic  oxide  in  phosphoric  acid  is 
intensely  green,  the  superphosphate  made  from  Algerian  phosphate  is 
often  distinctly  green.  Some  samples  of  the  raw  material  contained 
as  much  as  0*057  per  cent,  of  chromic  oxide. 

The  presence  of  chromium  is  easily  proved  by  adding  to  the  hydro- 
chloric acid  solution  of  the  phosphate  a  large  excess  of  ammonia ;  if 
a  slight  excess  of  acetic  acid  is  now  added  to  the  greenish  liquid,  and 
the  whole  boiled,  green  chromic  phosphate  is  precipitated,  which  may 
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be  converted  into  sodium  chroma te  by  adding  sodium  dioxide  and 
boiling.  The  estimation  is  made  in  the  usual  way  by  boiling  the 
slightly  acid  solution  of  the  phosphate  with  sodium  dioxide,  and 
destroying  the  excess  by  continued  boiling;  the  solution  is  then 
acidified  and  titrated.  L.  de  K. 

Analysis  of  Molybdenum  Compounds.     By  Harry  Brearley 

{Chem.  News,  1899,  79,  2—4,  14—15.  Compare  this  vol.,  ii,  129).— 
To  obviate  the  interference  of  sulphuric  acid  in  the  estimation  of 
molybdenum  as  lead  molybdate,  the  mixture  containing  molybdic  and 
sulphuric  acids  is  heated  to  boiling,  and  into  it  is  poured  excess  of  a 
hot  solution  of  lead  acetate  to  which  30  c.c.  of  strong  ammonium 
acetate  has  been  added.  Barium,  if  present  in  the  molybdic  solution, 
may  be  safely  removed  as  sulphate  after  slightly  acidifying  with 
hydrochloric  acid ;  but  as  strontium  and  calcium  molybdates  are 
more  soluble  than  the  barium  salt,  they  may  be  disposed  of  by  adding 
to  the  boiling  molybdic  solution  a  slight  excess  of  hydrochloric  acid, 
then  acetic  acid,  lead  acetate,  and  finally  ammonium  acetate,  when 
the  boiling  is  stopped  and  filtration  proceeded  with.  This  treatment  is 
also  serviceable  in  the  presence  of  arsenic,  cadmium,  aluminium,  and 
chromium,  and  in  the  estimation  of  molybdenum  in  alkali  molyb- 
dates. Silica  may  be  eliminated  by  boiling  with  hydrochloric  acid 
and  filtering,  with  or  without  a  preliminary  evaporation  to  dryness 
and  ignition.  The  separation  of  iron  and  molybdenum  presents  special 
difficulties,  precipitation  as  basic  acetate  being  quite  useless  for  the 
purpose,  as  molybdenum  and  iron  are  precipitated  together ;  in  fact, 
it  is  probable  the  alkali  molybdates  may  serve  for  the  separation  of 
iron  from  other  members  of  its  group. 

The  separation  of  chromium  from  molybdenum  by  means  of  ammonia 
or  soda  is  unsatisfactory ;  in  the  latter  case,  some  sodium  chromate 
is  always  formed,  and  is  precipitated  as  lead  chromate  with  the  molyb- 
denum, and  although  this  factor  decreases  with  the  excess  of  soda  used, 
it  cannot  be  entirely  eliminated.  In  the  most  satisfactory  mode  of 
procedure,  excess  of  sodium  hydroxide  is  added  to  the  boiling  hot,  nearly 
neutral,  solution  of  molybdenum  and  chromium,  or,  if  the  latter  largely 
preponderates,  the  solution  is  added  to  the  soda  with  constant 
shaking.  After  boiling  for  10  minutes,  the  molybdenum  is  precipitated 
in  a  filtered  aliquot  part  of  the  mixture  ;  the  lead  molybdate,  probably 
coloured  yellow  by  chromate,  is  redissolved  in  hydrochloric  acid, 
treated  with  dilute  soda  until  the  precipitate  is  just  redissolved,  and 
after  boiling,  filtering,  and  treating  with  lead  acetate,  the  molybdenum 
is  again  precipitated ;  the  best  result  is  obtained  with  an  excess  of 
10  c.c.  of  2iVsoda.  Keduction  of  the  chromic  acid  is  of  no  use  for 
this  separation.  If  chromic  chloride  is  present,  lead  acetate  is  added, 
the  cold  solution  slightly  acidified  with  hydrochloric  acid,  and  then 
ammonium  acetate  until  the  precipitate  redissolves.  On  boiling,  a 
precipitate  forms,  and  in  10  or  15  minutes  the  whole  of  the  molybdenum 
separates ;  this  precipitate  is  ignited,  boiled  with  hydrochloric  acid, 
and  the  lead  molybdate  precipitated  and  redissolved  in  the  manner 
already  described ;  this  is  a  most  expeditious  method  of  analysing  a 
chrome-molybdenum. 
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In  the  presence  of  phosphoric  acid,  the  formation  of  phosphates  and 
phosphomolybdates  causes  trouble,  which  cannot  be  overcome  by  the 
use  of  glycerol,  although  lead  molybdate  may  be  accurately  precipi- 
tated in  the  presence  of  that  substance ;  but  the  following  treatment 
rigorously  followed  overcomes  the  difficulty.  Hydrochloric  acid  is 
added  to  the  solution  containing  the  molybdic  and  phosphoric  salts  in 
quantity  sufficient  to  retain  in  solution  the  lead  salts  which  are 
formed  when  enough  lead  acetate  Us  added  to  combine  with  all 
the  molybdenum  and  phosphorus.  The  heated  solution  is  poured  into, 
and  well  shaken  with,  a  hot  solution  containing  10  to  15  grams  of 
ammonium  chloride,  and  sufficient  ammonium  acetate  to  react  with  the 
free  hydrochloric  acid ;  the  whole  is  digested  a  few  minutes  and  filtered  ; 
the  filtrate  should  be  tested  for  lead  and  the  precipitate  ignited.  If 
it  contains  phosphorus,  it  is  redissolved  in  hydrochloric  acid,  and  the 
treatment  with  ammonium  acetate  and  chloride  repeated.  To  test 
for  phosphorus,  the  precipitate  is  dissolved  in  hydrochloric  acid,  and 
dilute  ammonia  added  very  carefully  so  that  any  phosphomolybdate 
will  appear  before  the  lead  molybdate ;  or  excess  of  ammonia  may  be 
added  at  once,  and  the  precipitate  carefully  redissolved  in  nitric  acid ; 
moreover,  if  only  1  or  2  per  cent,  of  lead  phosphate  is  present,  an 
approximately  accurate  result  may  be  obtained  by  completing  the 
precipitation  of  the  phosphomolybdate,  weighing  it,  and  allowing 
for  it. 

Estimation  of  Phosphorus. — It  is  suggested  that  the  above  method 
might  advantageously  be  applied  to  the  gravimetric  estimation  of  the 
molybdenum  in  ammonium  phosphomolybdate,  and  so  replace  the 
usual  volumetric  practice. 

In  the  estimation  of  lead  as  molybdate,  Chatard  {Chem.  News, 
1871,  24,  175)  found  that  excess  of  the  precipitant  caused  cloudiness ; 
this  may  be  overcome  by  using  ammonium  chloride  before  or  with 
the  alkali  molybdate.  As  regards  the  precipitation  of  lead,  excess 
of  molybdate  added  to  a  lead  solution  containing  sufficient  hydrochloric 
acid  to  prevent  precipitation  in  the  cold,  causes  a  precipitate  to  form 
on  warming,  whilst  with  excess  of  lead  acetate  the  reverse  is  the  case. 
When  in  the  method  of  treating  a  mixture  of  hydrochloric  acid,  acetic 
acid,  lead  acetate,  and  ammonium  acetate  with  an  excess  of  molybdate, 
the  lead  molybdate  is  contaminated  with  molybdic  acid,  it  may  be  redis- 
solved in  hydrochloric  acid  and  reprecipitated  with  ammonium  acetate, 
but  without  any  further  addition  either  of  ammonium  molybdate  or 
lead  acetate  ;  or  it  may  be  reprecipitated  with  an  excess  of  lead  acetate, 
weighed  again,  the  difference  between  the  first  and  second  weighings 
calculated  as  molybdic  anhydride,  and  this  deducted  from  the  first 
weight.  D.  A.  L. 

Estiraation  of  Tungsten.  By  Harry  Brearley  {Chem.  News, 
1899,  79,  64 — 66). — The  precipitate  formed  by  lead  acetate  in 
acid  solutions  of  tungstates  always  consists  of  lead  tungstate  mixed 
with  a  variable  quantity  of  tungstic  acid ;  in  alkaline  solutions,  and 
in  neutral  solutions  (owing  to  the  difficulty  of  maintaining  neutrality) 
there  is  an  admixture  of  lead  oxide.  Therefore  the  following 
method  was  devised  to  ensure  the  formation  of  le^-d  tungstate  without 
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contamination.  Two  or  three  grams  of  ammonium  nitrate  and  a  faint 
excess  of  nitric  acid  are  added  to  the  alkaline  tungstate,  which  is 
boiled  for  a  few  minutes,  and  then  treated  with  a  small  excess  of 
ammonia  and  an  excess  of  lead  acetate.  Lead  tungstate  mixed  with 
a  small  quantity  of  basic  lead  compound  is  formed,  but  the  latter  is 
redissolved  by  a  few  minutes  brisk  boiling,  and  the  former  can  be 
ignited  and  weighed  for  the  estimation  of  the  tungsten. 

A  method  of  analysing  the  lead  tungstate  which  may  serve,  more^- 
over,  for  the  separation  of  molybdenum  and  tungsten  is  as  follows. 
Lead  tungstate  is  boiled  with  a  large  excess  of  concentrated  hydro- 
chloric acid  until  the  clear  solution  becomes  opalescent,  but  not  yellow; 
it  is  then  diluted  with  water  to  the  extent  of  four  or  five  times  the 
volume  of  the  acid  used,  when  subsequent  boiling  for  a  few  minutes 
brings  down  all  the  tungsten  as  trioxide.  Nitric  acid  also  precipitates 
the  trioxide,  but  it  then  adheres  to  the  glass,  which,  in  the  present 
instance,  is  not  the  case.  The  trioxide  is  washed  with  very  dilute  hydro- 
chloric acid,  filtered,  ignited,  &c.  The  lead  may  be  determined  in  the 
filtrate  by  neutralising  with  ammonia,  acidifying  with  acetic  acid,  and 
precipitating  with  a  clear  solution  of  sodium  or  ammonium  molybdate 
as  described  in  the  preceding  abstract.  D.  A.  L. 

Reaction  of  the  Arsenic-Tin  Group.  By  J.  Ducommun  {CJiem. 
Cento\,  1898,  ii,  1218—1219;  from  Schxveiz.  Wochschr.  P harm.,  30, 
433 — 434). — If  a  little  strong  formaldehyde  is  added  to  ammonium  sul- 
phide, an  abundant,  white  precipitate  is  formed,  which  redissolves  on 
adding  a  little  strong  sulphuric  acid ;  very  dilute  ammonium  sulphide 
gives  no  precipitate  at  all.  If  the  liquid  contains  arsenious  anhydride, 
sulphuric  acid  yields  a  white  precipitate  insoluble  in  excess  ;  if  arsenic 
acid  is  expected,  the  solution  should  be  first  boiled  before  decolorising 
with  formaldehyde.  Antimony  gives  a  clear  orange-red,  tin  a  white,  gold 
a  yellowish-white,  and  platinum  a  brownish-red  precipitate.  This  re- 
action may  be  utilised  in  qualitative  analysis  as  follows.  The  acid 
liquid  is  nearly  neutralised  with  ammonia,  mixed  with  excess  of  am- 
monium sulphide,  and  boiled  so  as  to  dissolve  the  platinum  sulphide 
and  reduce  any  arsenic  acid.  A  part  of  the  filtrate  is  then  largely 
diluted,  and  mixed  with  formaldehyde  and  sulphuric  acid  ;  if  no  precipi- 
tate is  formed,  the  metals  of  the  arsenic-tin  group  are  absent.  If  a 
precipitate  forms,  the  rest  of  the  liquid  is  treated  in  the  usual  way ;  if 
not  sufficiently  diluted,  a  cloudiness  will  form,  due  to  traces  of  copper, 
lead,  or  mercury,  which  are  not  quite  so  insoluble  in  ammonium 
sulphide  as  is  generally  believed. 

The  precipitate  insoluble  in  ammonium  sulphide  may  be  boiled  with 
dilute  hydrochloric  acid  to  dissolve  the  metals  of  the  iron  group. 

L.  DE  K. 

[Estimation  of  Iridium  in  Commercial  Platinum.]  By  Paul 
Bergsoe  {Zeit.  aiiorg.  Chem.,  1899, 19,  318— 326).— See  this  vol.,i,  321. 

Toxicological  Detection  of  Acetylene.  By  Dioscoride  Vitali 
(VOrosi,  1898,  21,  217 — 224). — In  cases  of  poisoning  by  acetylene, 
the  gas  is  to  be  found  chiefly  in  the  blood  and  lungs,  and  the  method 
repom mended  for  its  detection  is  based  on  the  solubility  of  acetylene 
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in  acetone,  and  on  the  fact  that  it  is  simply  dissolved  in  the  blood 
and  not  chemically  combined  with  it.  Some  of  the  blood  is  mixed 
with  5 — 8  per  cent,  of  its  volume  of  acetone,  the  liquid  distilled  at 
65 — 60°,  and  the  usual  tests  applied  to  the  distillate.  If  the  blood 
has  undergone  putrefaction,  some  ferrous  sulphate  should  be  added  to 
the  liquid  before  distillation,  in  order  to  decompose  ammonium  sul- 
phide and  carbonate.  The  air  remaining  in  the  lungs  may  be 
examined  by  connecting  the  trachea  with  an  aspirator  and  drawing 
the  air  through  a  washing  apparatus  containing  a  little  acetone.  The 
acetylene  prepared  from  commercial  calcium  carbide  is  frequently 
contaminated  with  compounds  of  sulphur  and  phosphorus ;  these  may 
be  detected  by  gently  warming  the  acetone  solution  with  chlorine 
water,  and  subsequently  applying  the  usual  tests  for  sulphuric  and 
phosphoric  acids. 

It  is  observed  that  acetylene  has  considerable  antiseptic  properties, 
since  a  solution  of  blood,  saturated  with  acetylene,  showed  no  signs 
of  putrefaction  after  being  kept  for  three  months.  N.  L. 

Analysis  of  Wine  and  Vinegar.  By  L.  Erckmann  {Chem.  Zeit.^ 
1898,  22,  673).— A  number  of  diseased  wines  have  been  analysed. 
It  sometimes  happens  that  fermentation  stops  suddenly,  and  the  liquid 
then  contains  from  0*2  to  2  per  cent,  of  sugar  and  about  2  per  cent, 
of  volatile  acids  ;  the  flavour  is  then  like  that  of  vinegar,  but  frequently 
there  is  also  a  disgusting  taste.  When  evaporated  to  dryness,  the 
residue  from  such  wines  frequently  contains  a  number  of  needle-shaped 
crystals  of  mannitol. 

The  growers  often  attempt  to  render  such  wine  saleable  by  neutral- 
ising the  acid  with  lime,  but  as  the  fixed  acids  are  neutralised  before  the 
acetic  acid,  the  wine  will  contain  calcium  malate,  which  causes  a  crust  to 
be  formed  should  the  wine  dry  on  the  outside  of  the  bottle.  If  the 
greater  portion  of  the  acetic  acid  has  also  been  neutralised,  the  extract 
will  contain  a  large  excess  of  organic  calcium  salts,  and  such  a  residue 
cannot  be  properly  dried,  even  if  it  is  moistened  with  water  and  again 
evaporated  before  placing  it  in  the  water  oven. 

The  alcohol  contained  in  wines  or  vinegars  may  be  estimated  by 
distillation,  but  the  acid  must  first  be  neutralised  with  soda ;  it  is, 
therefore,  best  to  use  the  portion  in  which  the  acidity  has  been 
estimated  with  standard  soda. 

The  extract  of  vinegar  is  best  analysed  by  the  process  given  for  wine. 
In  determining  the  ash  of  vinegar,  it  is  advisable  to  cover  the  residue 
with  filter  paper  free  from  ash,  so  as  to  prevent  loss  by  the  decrepita- 
tion which  always  occurs  when  heating.  L.  de  K. 

Estimation  of  Pentosans.  By  W.  L.  A.  Warnier  {Rec.  Trav. 
Chim.y  1898,  17,  377 — 383). — The  author  has  made  estimations  of  the 
amounts  of  furfuraldehyde  obtained  by  distilling  hexoses,  dextrins, 
pentosans,  and  crude  vegetable  products  with  12  per  cent,  hydrochloric 
acid,  using  the  method  recommended  by  Councler  (Abstr.,  1895,  ii,  144). 
He  concludes  that  hexoses,  under  the  prescribed  conditions,  yield  only 
very  small  quantities  of  furfuraldehyde.  Two  explanations  of  this 
fact  are  possible,  namely,  that  the  furfuraldehyde  is  produced  by  a 
glow  carbonisfition,  which  is,  to  some  extent,  restrained  by  the  temr 
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perature  of  the  liquid,  or  that  its  formation  is  due  to  the  presence  of 
a  small  quantity  of  impurity  in  the  sugar,  which  is  not  removed  by 
treatment  with  absolute  alcohol ;  the  gradual  diminution  of  furfur- 
aldehyde,  with  increased  purity  of  the  hexose,  appears  to  support  the 
latter  view.  Further,  the  modern  method  of  estimating  pentosans  has 
certain  faults  due  to  difficulty  of  manipulation,  and  also  to  the  fact 
that  the  pentosans  in  the  products  which  yield  the  furfuraldehyde 
have  not  been  obtained  in  a  pure  state.  A.  L. 

A  Colour  Reaction  of  "Wood.  By  Arnaldo  Piutti  {Gazzetta^ 
1898,  28,  ii,  168 — 1 70).  —  Orthobromophenetidine  hydrochloride 
imparts  a  deep  yellow  colour  to  wood,  but  not  to  cellulose,  the 
ordinary  textile  fibres,  chitin,  or  chiratin.  This  reagent  can,  there- 
fore, be  used  for  determining  approximately  the  quantity  of  wood- 
pulp  added  to  paper,  as  the  yellow  tint  is  still  given  by  wood  from 
which  all  extractable  matter  has  been  removed.  The  hydrochlorides 
of  other  bases,  such  as  orthobromanisidine,  ortho-  and  para-amidophenol, 
paranisidine,  paraphenetidine,  act  similarly.  The  coloration  is 
probably  due  to  an  aldehydic  reaction  of  the  wood  with  the  amido- 
group.  T.  H.  P. 

The  Ferric  Chloride  Test  for  Phenol.  By  Franz  Peters 
{Zeit.  angw.  Chem.,  1898,  1078). — It  is  well  known  that  the  violet- 
blue  colour  which  aqueous  solutions  of  phenol  give  with  ferric 
chloride  is  not  developed  in  alcholic  solutions.  The  author  has  made 
experiments  in  order  to  ascertain  how  much  alcohol  is  required  to 
render  the  test  nugatory.  He  finds  that  a  4  per  cent,  aqueous  solu- 
tion of  phenol  may  be  mixed  with  3*19  per  cent,  of  absolute  alcohol  by 
volume  (or  with  2*53  per  cent,  by  weight),  without  interfering  with 
the  test ;  the  reaction  is  indistinct  when  the  quantities  are  increased 
to  3*44  (or  2*73)  per  cent.  If  the  solution  contains  more  alcohol  than 
this,  a  blue  colour  is  not  produced.  L.  de  K. 

Arachidic  Acid  in  Rape  and  Mustard  Oils.  By  Leonard 
Archbutt  {J.  Soc.  Chem.  Tnd.,  1898,  17,  1009). — According  to  Ponzio 
(Abstr.,  1894,  i,  115),  rape  oil  contains  about  0*4  per  cent,  of 
arachidic  acid,  but  the  author  finds  that  genuine  rape-oil  may  contain 
as  much  as  1*43  of  so-called  arachidic  acid  (m.  p.  70 — 72°),  which  is 
really  a  mixture  of  arachidic  and  lignoceric  acids,  although,  in  certain 
samples  the  amount  of  these  acids  present  is  practically  nil.  The 
same  mixture  of  acids  is  met  with  in  mustard  oil ;  it  therefore  follows 
that  the  finding  of  arachidic  acid  in  olive  oil  is  not  conclusive  proof  of 
the  presence  of  earth-nut  oil,  unless  it  has  been  proved  that  rape  and 
mustard  oils  are  absent.  J.  J.  S. 

Estimation  of  Tartaric  Acid.  By  Paul  Kulisch,  P.  Kohlmann, 
and  Max  Hoppner  {Zeit.  angw.  Chem.,  1898,  1143—1146,  and  1899, 
6 — 9). — A  criticism  on  the  process  used  by  German  Government 
analysts  for  estimating  the  amount  of  tartaric  acid  in  the  various 
forms  in  which  it  occurs  in  wine.  To  perform  the  analysis,  it  is 
necessary  to  estimate  the  total  tartaric  acid,  the  alkalinity  of  the 
aqueous  solution  of  the  ash,  and  the  alkalinity  of  the  ash  itself. 

New  formulse  are  given  to  facilitate  the   calculation,  and  slight 
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sources  of  error,  such  as  the  presence  of  other  organic  acids,  are 
indicated.  The  correct  estimation  of  the  alkalinity  of  that  portion  of 
the  ash  which  is  soluble  in  water  is  practically  impossible,  as  the  so- 
called  insoluble  ash  is  not  perfectly  insoluble  and  the  washings  are 
still  alkaline  ;  it  would,  therefore,  be  advisable  for  analysts  to  agree 
to  wash  it  with  a  definite  volume  of  water. 

In  estimating  the  total  tartaric  acid  by  the  Halenke-Moslinger 
process,  which  consists  in  converting  the  acid  into  potassium  hydrogen 
tartrate  by  means  of  potassium  acetate,  the  oJffiicial  instruction  is  to 
add  2  or  3  drops  of  a  20  per  cent,  solution  of  this  salt ;  the  authors 
state  that  in  some  cases  this  is  insufficient.  L.  de  K. 

Detection  of  Salicylic  Acid  in  Wine,  Beer,  &c.  By  A. 
Abraham  {J.  Pharm.,  1898,  [vi],  8,  410 — 411 ;  from  J.  Pharm.  Li^ge, 
July,  1898,  173). — For  the  detection  of  salicylic  acid  in  beer, 
Jorissen's  method  is  recommended,  Rose's  not  being  applicable.  To 
detect  the  acid  in  wine,  200  c.c.  is  extracted  with  a  mixture  of  ether  and 
light  petroleum,  and  the  residue  left  on  evaporating  the  ethereal  extract 
is  distilled  with  a  mixture  of  15  c.c.  of  distilled  water  and  5  c.c.  of 
syrupy  phosphoric  acid ;  the  salicylic  acid  is  easily  detected  in  the 
distillate  by  the  usual  tests  (bromine  water,  ferric  chloride,  &c.). 
This  method  admits  of  the  detection  of  0*08  gram  of  salicylic 
acid  per  litre,  even  in  the  presence  of  10  per  cent,  of  tannin. 

H.  R.  Le  S. 

Distinctive  Reactions  of  Tannin  and  Gallic  Acid.  By 
GiusTiNiANO  ToDESCHiNi  (L'Orosi,  1898,  21,  328 — 330). — According  to 
David,  when  potash  and  barium  chloride  solution  are  added  to  a 
solution  of  tannin,  a  red  precipitate  is  produced,  the  colour  of  which 
gradually  increases  in  intensity,  whilst  with  gallic  acid,  under 
similar  conditions,  a  blue  precipitate  is  obtained.  The  author  confirms 
the  reaction  in  the  case  of  gallic  acid,  but  finds  that  the  results 
obtained  with  tannin  vary  with  the  dilution.  Thus,  with  a  1  per  cent, 
solution  of  tannin  a  green  precipitate,  changing  to  greenish-blue, 
is  formed,  whilst  with  a  O'l  per  cent,  solution,  and  especially  in  the 
presence  of  much  potash,  a  somewhat  reddish-yellow  precipitate  is 
obtained,  which  at  first  increases  and  then  diminishes  in  intensity. 
Potash  alone  gives  with  tannin  and  with  gallic  acid  a  greenish  coloration, 
becoming  of  an  intense  red  on  agitation  with  air,  and  it  seems  probable 
that  the  red  colour  observed  by  David  with  tannin  is  due  to  this 
reaction,  which  is  more  apparent  with  tannin  than  with  gallic  acid, 
since  the  precipitate  given  by  the  former  with  potash  and  barium 
chloride  is  less  abundant  and  not  so  intensely  coloured. 

A  list  of  the  reactions  of  gallic  acid  and  tannin  is  given.       N.  L. 

Analytical  Notes  [Tannin :  Iron  in  Water  :  Zinc  Iodide 
Starch  Solution].  By  Anton  Seyda  {Chem.  Zeit.,  1898,  22, 
1085 — 1086). — A  Delicate  Test  for  Tannin. — The  author  has  noticed 
that  if  gold  chloride  is  added  to  a  very  dilute  solution  of  tannin,  a  clear, 
purple  coloured  liquid  is  obtained  ;  this  test  is  so  sensitive  that  it 
gives  a  reddish  colour  with  claret  which  has  been  so  largely  diluted 
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with  water  as  to  be  practically  colourless.  In  extremely  dilute 
solutions,  it  will  take  about  half  an  hour  before  the  colour  is  fully 
developed,  and  this  is  perhaps  the  reason  that  the  extreme  delicacy  of 
the  reaction  has  not  been  previously  noticed.  Its  principal  use  is  to 
detect  tannin  in  highly  coloured  extracts ;  the  test  may  also  be  useful 
in  microscopy. 

Colorimetric  Estimation  of  Iron  in  Water. — The  process  recommended 
is  practically  the  same  as  that  devised  by  Lunge  (Abstr.,  1896,  ii, 
392).  The  author,  however,  recommends  the  destruction  of  any 
organic  matter  by  evaporating  the  water  to  dryness  and  igniting  the 
residue,  which  is  then  fused  with  a  little  sodium  hydroxide  to  render 
the  iron  more  soluble. 

Preparation  of  Zinc  lodide-Starch  Solution.  Two  to  three  grams  of 
potato  starch  is  mixed  in  a  mortar  with  50 — 100  c.c.  of  water,  and 
after  an  hour  the  emulsion  is  heated  in  a  pressure  flask  in  an  oil  bath 
at  130°  for  2  to  4  hours;  when  cold,  the  liquid  is  rinsed  into  a  litre 
flask  with  about  750  c.c.  of  hot  water,  and  after  24  hours  filtered 
through  a  quick  filter.  A  solution  of  20  grams  of  zinc  chloride  and 
2  grams  of  zinc  iodide  is  then  added,  and  should  a  bluish  colour  be 
noticed  this  is  removed  by  means  of  a  very  dilute  solution  of  sodium 
thiosulphate.  The  mixture,  diluted  to  one  litre,  is  left  for  24  hours 
before  being  filtered.  This  solution  will  keep  indefinitely  if  a  bottle  of 
brown  glass  be  used.  L.  de  K. 

Reactions  of  Bile  Acids  and  their  Detection  in  Urine.  By 
DioscoRTDE  YiTALi  (L'Orosi,  1898,21,  397 — 407). — Two  new  reactions 
of  glycocholic  and  taurocholic  acids  are  described.  If  about  0-5  c.c. 
of  concentrated  sulphuric  acid  is  added  to  a  fragment  of  the  bile 
acids,  or  to  the  cooled  residue  obtained  by  evaporating  their  solution 
to  dryness,  a  yellow  coloration  is  produced  which,  on  warming, 
becomes  orange-red  and  then  blood-red.  On  still  further  heating  and 
adding  more  sulphuric  acid,  the  liquid  acquires  a  beautiful  green 
fluorescence  which  is  destroyed  on  adding  water ;  this  reaction, 
which  is  also  given  by  cholic  acid  and  by  cholesterol,  is  obtained  with 
0*00001  gram  of  bile  acids.  In  the  presence  of  other  organic  sub- 
stances giving  a  brown  colour  with  sulphuric  acid,  the  yellow  and  red 
colorations  described  may  be  obscured,  but  the  green  fluorescence  may 
still  be  obtained  if  a  large  volume  of  sulphuric  acid  is  employed. 
In  the  second  reaction,  after  adding  sulphuric  acid  as  before,  a  few 
drops  of  weak  chlorine  water  are  cautiously  added,  when  green  striae, 
changing  to  blue,  violet,  and  red,  are  seen  at  the  junction  of  the  two 
liquids,  and  on  adding  more  sulphuric  acid,  the  green  fluorescence  is 
produced. 

As  neither  of  the  above  reactions  can  be  directly  applied  to  urine, 
the  bile  acids  must  be  first  extracted,  either  by  Hoppe-Seyler's  process 
or  by  one  of  four  methods,  described  in  detail  in  the  paper,  based  on 
the  dissolution  of  the  acids  in  amylic  alcohol  or  in  a  mixture  of  alcohol 
and  chloroform,  or  on  their  precipitation  as  the  quinine  salts  or  in 
combination  with  albumin.  If  bile  pigments  are  present,  they  must 
be  removed  by  treatment  with  freshly  prepared  lead  sulphide  according 
to  the  method  previously  described  by  the  author.  InT.  L. 
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Apparatus  for  the  Saponification  of  Fats,  &c.  By  J.  G. 
Annan  {Ghem.  News,  1899,  79,  51). — The  weighed  fat  and  alcoholic 
potash  are  charged  into  an  Erlenmeyer 
flask  and  a  doubly  bored  cork  is  in- 
serted, in  one  hole  of  which  the  con- 
densing arrangement  shown  in  the 
cut  is  fixed  and  connected  at  W  with 
a  water  supply;  the  flask  is  gently 
heated  until  the  air  is  displaced,  when 
a  glass  plug  is  put  in  the  other  hole. 
A  current  of  cold  water  is  now  caused 
to  circulate  in  the  tube  B,  entering  at 
W,  and  escaping  at  G,  and  the  liquid 
in  the  flask  may  be  boiled  vigorously 
without  any  further  attention  until 
saponification  is  complete.  The  tube 
B  is  5  inches  long,  and  3/8-inch  bore, 
the  tube  C  1/8-inch  bore.       D.  A.  L. 

Detection  of  Phytosterol  and 
Cholesterol  in  Pats.  By  Hans 
Kreis  and  Otto  Wolf  {Chem.  Zeit., 
1898,  ii,  805— 806).— Fifty  grams  of 
the  sample  is  saponified  by  boiling 
with  125  c.c.  of  95  per  cent,  alcohol 
and  25  c.c.  of  40  per  cent,  aqueous 
solved,  the  solution  is  evaporated  in 


soda;  when  the  fat  has  dis- 
a  spacious  porcelain  dish  until 
the  bulk  of  the  alcohol  has  been  driven  off.  The  soap  is  then  dis- 
solved in  500  c.c.  of  boiling  water,  transferred  to  a  2-litre  flask, 
nearly  neutralised  with  hydrochloric  acid,  using  phenolphthalein  as 
indicator,  and  100  c.c.  of  a  10  per  cent,  solution  of  calcium  chloride 
is  added  at  once,  shaking  the  mixture  well  to  facilitate  separation  of 
the  lime-soap.  The  precipitate,  which  is  collected  on  a  cloth  and 
pressed  dry,  flnally  between  blotting  paper,  contains  all  the  cholesterol 
or  phytosterol.  The  powdered  lime-soap  is  boiled  for  an  hour  with 
100  c.c.  of  alcohol,  filtered  when  cold,  and  the  filtrate  mixed  with 
3  c.c.  of  aqueous  soda  and  evaporated  to  dryness  to  saponify  any  fat 
which  may  have  escaped  decomposition.  The  residue  is  powdered  and 
extracted  in  a  closed  flask  with  50  c.c.  of  ether  for  an  hour,  shaking 
frequently,  the  ether  evaporated,  and  the  residue  recrystallised  from 
a  very  small  quantity  of  boiling  alcohol ;  the  phytosterol  or  cholesterol 
is  then  obtained  in  a  pure  and  white  condition. 

The  authors  have  successfully  applied  this  process  to  butter,  lard, 
and  cotton-seed  oil.  Quantitative  experiments  will  be  reserved  for  a 
future  paper.  L.  de  K. 

Toxicological  Processes  for  Detecting  Alkaloids.  By  Anton 
Seyda  {Chem.  Centr.,  1898,  2,  1288—1289  ;  from  Zeit.  offenU.  Chem.y 
4,  699—705  ;  721—747  ;  762— 769).— It  is  needful  to  examine  the  con- 
tents and  membranes  of  the  bladder,  as  these  often  contain  the  poison 
when  the  other  organs  do  not.  The  investigation  is  rendered  more 
troublesome  when  medicines  have  been  administered,  such  as  prepara- 
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tions  of  Colombo,  rhatany,  mercury,  (fee.  If  the  organs  are  in  an  advanced 
state  of  decomposition,  ptomaines  are  formed  which  interfere  with 
the  tests  for  opium  alkaloids  and  strychnine.  Meconic  acid  and 
meconine  cannot  be  always  detected,  as  these  are  decomposed  both 
during  life  and  after  death. 

In  bodies  which  are  likely  to  contain  ptomaines,  the  opium  or 
Strychno8  alkaloids  are  best  searched  for  by  the  gypsum  method 
recommended  by  Hilger  and  Kiister  ;  Kippenberger's  iodine  process 
for  the  purification  of  the  crude  alkaloids  extracted  by  chloroform 
was  also  found  to  be  very  satisfactory.  It  is  desirable  that  new 
solvents  for  the  extraction  of  the  alkaloids  should  be  tried. 

L.  DE  K. 

Piutti's  Reagent  for  Alkaloids  (Iodised  Parethoxyphenyl- 
succinimide).  By  Guido  Simoncelli  {GazzpMa,  1898,28,  ii,  171 — 177). 
— By  comparative  titrations  of  quinine  hydrogen  sulphate  with  an  acetic 
acid  solution  of  Piutti's  reagent  and  one  of  equivalent  strength  of  iodine 
and  potassium  iodide,  the  author  finds  that  the  same  volume  of  either 
solution  will  completely  precipitate  the  alkaloid,  and  that  in  the  case 
of  the  former  the  parethoxyphenylsuccinimide  is  not  precipitated,  but 
remains  undecomposed  in  solution  in  the  acetic  acid ;  the  precipitates 
obtained  in  the  two  cases  are  identical. 

Using  solutions  of  quinine  and  brucine,  the  relative  sensitiveness  to 
these  alkaloids  of  Piutti's  reagent,  of  an  equivalent  solution  of  iodine 
in  potassium  iodide,  of  Bouchardat's  and  of  Selmi's  reagents  was  deter- 
mined ;  the  results  show  that  there  is  little  difference  between  Piutti's 
reagent  and  the  iodine  solution,  and  that  both  these  are  more  sensitive 
than  Bouchardat's  or  Selmi's  reagent.  T.  H.  P. 

Piutti's  Reagent  for  Alkaloids.  By  Nino  Scarpitti  {Gazzetta, 
1898,  28,  ii,  177 — 189.  See  preceding  abstract).— The  author  has 
extended  the  experiments  made  by  Simoncelli  to  the  following 
alkaloids  : — Atropine,  quinidine,  cinchonidine,  cinchonine,  cocaine, 
codeine,  coniine,  daturine,  hydrastine,  morphine,  narcotine,  nicotine, 
papaverine,  sparteine,  strychnine,  and  veratrine.  His  results  show 
that  Piutti's  reagent  is  much  more  sensitive  than  either  Bouchardat's  or 
Selmi's,  or  than  a  solution  of  iodine  in  potassim  iodide.  Voluminous 
tables  accompany  the  paper.  "  T.  H.  P. 

Detection  of  Quinine  in  Urine  by  Means  of  Picric  Acid.  By 
Anastasios  Christomanos  {Chem.  Centr.,  1898,  ii,  1284 — 1285;  from 
£erl.  klin.  Wochschr.,  35,  976). — Quinine  may  be  detected  in  urine  by 
the  dense,  yellowish-white  precipitate  given  by  picric  acid,  which 
is  quite  distinct  in  appearance  from  that  due  to  uric  acid  or  creatinine. 
No  precipitate  is  yielded  in  the  urine  after  partaking  of  caffeine, 
antipyrine,  phenacetin,  salol,  or  sodium  salicylate,  but  albumin,  unless 
there  is  only  a  mere  trace,  interferes  with  the  test,  as  it  is  also  pre- 
cipitated by  picric  acid.  On  attempting  to  remove  the  albumin  by 
boiling,  the  quinine  is  also  precipitated.  L.  de  K. 
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Changes  of  Rotation  of  Active  Electrolytes  in  Dilute 
Solutions.  By  Eberhard  Eimbach  {Zeit.  physikal.  Chem.^  1899, 
28,  251 — 256). — The  absolute  values  for  the  dissociation  of  rubidium 
tartrate  obtained  from  the  rotation  do  not  agree  with  the  conductivity 
determinations,  although  the  relative  values  are  in  fair  accord,  and  it 
is  considered  probable  that  the  value  for  infinite  dilution  obtained  by 
extrapolation  was  inaccurate  (Abstr.,  1895,  ii,  301).  In  order  to 
further  test  the  influence  of  dilution  and  dissociation  on  rotation,  the 
latter  constant  was  determined  up  to  very  high  dilutions  for  the 
slightly  dissociated  mandelic  acid  and  the  more  highly  dissociated 
sodium  salt,  and  the  values  compared  with  those  obtained  from  the 
linear  formula  of  Lewkowitsch.  In  the  case  of  the  sodium  salt,  the 
values  agree,  even  with  a  concentration  of  somewhat  below  1  per  cent., 
but  differ  to  the  extent  of  3  per  cent,  in  a  0*05  per-  cent,  solution, 
whilst,  for  the  acid  itself,  the  difference  between  the  found  and  calcu- 
lated values  becomes  apparent  at  a  concentration  of  3  per  cent.,  and 
rapidly  increases  with  further  dilution,  so  that  extrapolation  for  the 
value  at  infinite  dilution  can  only  be  applied  with  strong  electrolytes. 

L.  M.  J. 

Dissociation  Spectra  of  Fused  Sulphates,  Sulphides, 
Phosphates,  and  Salts  containing  both  Sulphur  and  Phos- 
phorus. By  Arnaud  de  Gramont  {Bull.  Soc.  Chim.,  1898,  [iii], 
19,  54—57,  57—58,  and  58— 59).— The  spark  spectra  of  alkali 
sulphates  and  sulphides  exhibit  the  chief  lines  of  Salet's  spark 
spectrum  of  sulphur ;  the  following  groups  of  lines  can  also  be 
observed:  S<^,  X  =  6416-5,  6402'5,  6390,  and  S./^,  X  =  6320-0,  6309-5, 
and  6291.  The  spark  spectra  of  fused  alkali  phosphates  and  of 
metals  containing  phosphorus  exhibit  the  principal  lines  of  the  non- 
metal  ;  the  presence  of  phosphorus  in  samples  of  cast  iron  can  be 
readily  detected  by  the  lines  6043,  6035,  and  6026  of  the  well-defined 
triplet  Pa,  although  these  become  invisible  when  less  than  0*1  per  cent, 
is  present.  The  spectra  of  thiophosphates  (Friedel,  Abstr.,  1895,  ii, 
13)  exhibit  the  principal  lines  of  both  sulphur  and  phosphorus,  those 
of  the  latter  being  very  strongly  defined  ;  the  lines  of  sulphur  only 
become  visible  when  the  condenser  employed  has  a  surface  area 
greater  than  25  square  decimetres.  Detailed  measurements  are  given 
in  the  papers ;  it  appears  that  the  spark  spectrum  affords  a  delicate 
method  of  detecting  the  elements  dealt  with,  in  solid  compounds, 
even  when  these  are  almost  non-conducting.  W.  A.  D. 

Osmotic  Theory  of  the  Galvanic  Cell.  By  Walther  Nernst 
and  Emil  Bose  (Zeit.  EleUrochem.,  1898,  5,  233—235). — According 
to  the  osmotic  theory  of  the  galvanic  cell,  the  potential  difference 
between  a  metal  and  a  solution  is  ^=  RTjn  log  Cjc.  The  electrolytic 
solution  tension  of  the  metal,  (7,  and  the  number  of  electric  charges 
with  which  it  passes  into  the  ionic  state,  n,  depend  on  the  nature  of 
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the  metal  alone.  By  changing  the  concentration,  c,  of  the  metallic 
ions  in  the  solution  in  any  way,  the  potential  difference,  B,  must  also 
be  changed.  To  test  this,  a  mercury  electrode  covered  with  mer- 
curous  sulphate  and  a  slowly-dropping  mercury  electrode,  are  placed 
in  glass  tubes  containing  normal  sulphuric  acid,  and  connected  by  a 
long,  narrow,  horizontal  tube.  The  tube  containing  the  dropping 
electrode  contains,  in  addition,  two  platinum  electrodes,  by  means  of 
which  any  traces  of  metal  may  be  removed  from  the  solution  in 
contact  with  the  dropping  mercury  by  electrolysis.  The  potential 
difference  between  the  two  mercury  electrodes  must  be  measured  by 
an  electrometer,  the  dropping  electrode  being  polarised  excessively 
readily.  The  highest  potential  difference  observed  was  0-443  volt. 
With  silver  electrodes  in  0*01  normal  hydrochloric  acid,  the  acid 
surrounding  one  of  them  being  saturated  with  silver  chloride,  a 
maximum  potential  difference  of  0*423  volt  was  obtained.  The 
results  are  thus  in  agreement  with  the  theory.  T.  E. 

Modifications  of  Oomraon  Galvanic  Cells.  By  Emil  Petersen 
{Zeit.  JSleJctrochern.,  1898,  5,  261 — 265). — When  the  sulphuric  acid  in 
the  Bunsen  cell  is  replaced  by  a  saturated  solution  of  common  salt, 
the  E.M.F.  is  not  altered,  and  the  internal  resistance  is  hardly 
changed ;  it  is  slightly  increased  if  a  solution  of  4  parts  of  sodium 
nitrate  in  5  parts  of  water  is  used.  The  nitric  acid  may  be  replaced 
by  other  oxidising  agents,  but  the  constancy  of  the  cell  suffers.  A 
cell  arranged  as  follows  :  Zn  |  NaCl  solution  (1  :  5),  FeClgjeHgO 
solution  (2:1)  |  carbon,  has  an  E.M.F.  of  172  volts.  It  will  give  a 
current  of  not  more  than  1  ampere  for  hours  at  constant  E.M.F.  The 
principal  reaction  is  Zn  +  2FeC]3  =  ZnCl2  + 2FeCl2;  the  secondary 
reaction,  3Zn  +  2FeCl3  +  6H2O  =  3ZnCl2  +  2Fe(OH)3  +  3H2,  also  occurs. 
When  the  ferric  chloride  is  entirely  reduced,  the  E.M.F.  sinks  to 
about  0*5  volt,  and  metallic  iron  is  deposited  on  the  carbon.  The  cell 
is  now  a  very  constant  one  of  the  Daniell  type.  If  the  porous  cell  is 
left  out,  the  combination  Zn  |  FeClg  solution  |  C  gives  1*6  volts; 
Fe  I  FeCl^  solution  |  C  gives  0*9  volt.  Potassium  ferricyanide  is  an 
efficient  substitute  for  the  nitric  acid  in  the  Bunsen  cell  so  long  as  no 
large  amount  of  ferrocyanide  is  present.  The  E.M.F.  diminishes 
gradually  from  1*438  volts  with  pure  ferricyanide  to  1*105  volts  with 
pure  ferrocyanide.  A  convenient  form  of  Daniell  cell,  in  which 
magnesium  chloride  is  used  in  place  of  zinc  sulphate,  is  also  briefly 
described.  T.  E. 

Potential  Difference  between  Amalgams  and  Solutions.  By 
August  Schoeller (^ei^.  Mektrochem.,  1898,  6,  259 — 261). — According 
to  Nernst's  theory,  the  difference  of  potential,  B,  between  amalgams 
of  an  alkali  or  alkaline-earth  metal  of  different  concentrations,  C  and 
Ci,  in  contact  with  the  same  solution,  is  given  by  the  formula 
^  =  0*0001987^/71  log  C-^/C,  where  T  is  the  absolute  temperature  and 
n  the  number  of  electrical  charges  carried  by  an  ion.  The  author 
prepares  the  amalgams  by  electrolysis  of  saturated  solutions  of  baryta 
and  of  caustic  soda.  The  concentration  of  the  amalgam  and  the 
potential  difference  between  it  and  the  solution  are  then  measured, 
and  the  results  compared  with  those  required  by  the  theory,  a  very 
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close  agreement  being  found.  It  follows,  therefore,  that  the  solution 
tension  of  a  metal  dissolved  in  mercury  is  proportional  to  its  concen- 
tration. The  saturated  solution  of  barium  in  mercury  at  10°  contains 
about  0*23  per  cent,  of  barium.  T.  E. 

Contact  Potential  between  Metals  and  Melted  Salts,  and 
the  Dissociation  of  Melted  Salts.  By  Clarence  McCheyne 
Gordon  {Zeit.  physikal.  Chem.,  1899,  28,  302— 312).— The  E.M.F. 
was  determined  for  cells  consisting  of  silver  electrodes  immersed  in 
two  molten  mixtures  of  silver  nitrate  in  potassium  and  sodium  nitrates, 
of  different  concentration  as  regards  the  silver  nitrate.  Temperatures 
of  232 — 236°  were  obtained  by  a  quinoline  bath,  and  of  298°  by  a  di- 
phenylamine  bath,  and  the  concentrations  of  the  solutions  examined 
were  l/O'l,  10/1,  50/10,  and  100/50.  The  results  for  the  two  lower 
concentrations  agreed  completely  with  those  calculated  by  Nernst's 
formula,  and  even  for  the  high  concentrations  the  difference  only 
reached  about  12  per  cent.  The  dilute  solutions  are,  therefore, 
almost  completely  dissociated,  whilst  from  the  values  for  the  actual 
E.M.F.  the  values  for  dissociation  in  the  50  per  cent,  and  100  per  cent, 
solutions  are  calculated  as  0'69  and  058  respectively.  This  very  high 
dissociation  serves  to  explain  the  great  conductivity  of  pure  melted 
salts.  -  L.  M.  J. 

Chemical  Proof  of  Concentration  Change  with  Drop- 
electrodes.  By  WiLHELM  Palmaer  {Zeit.  physikal.  Chem.,  1899,  28, 
257 — 279). — According  to  Nernst's  theory,  the  concentration  of 
the  solution  in  the  upper  portion  of  a  mercury  dropping  electrode 
should  decrease  whilst  that  of  the  lower  liquid  should  increase,  and 
experiments  were  made  by  chemical  methods  with  the  view  of  proving 
that  these  changes  occur.  The  apparatus  employed  is  described,  the 
most  noticeable  feature  being  a  new  form  of  dropping  tube,  in 
which  the  mercury  drops  through  about  100  fine,  vertical  grooves 
etched  on  the  surface  of  a  glass  plug,  and  by  the  use  of  which  mea- 
surable results  are  rapidly  attained.  The  solution  employed  was 
N/0 "0005  mercurous  nitrate,  which,  however,  contained  a  slight  excess 
of  nitric  acid.  In  5  minutes,  the  mercury  concentration  in  the  upper 
liquid  had  decreased  in  the  ratio  042  : 1,  and  had  increased  in  the 
lower  liquid  in  the  ratio  1'76  : 1,  the  similar  ratios  for  the  nitric  acid 
being  0*87  and  1*11.  The  mercury  was  estimated  by  a  colorimetric 
hydrogen  sulphide  method,  and  the  nitrates  by  indigo  solution.  The 
results  are  in  accord  with  Nernst's  theory,  but  in  no  way  contra- 
dictory to  other  theories  of  electrocapillary  phenomena  (compare 
Abstr.,  1898,  ii,  276).  L.  M.  J. 

Sources  of  Error  in  the  Silver  Voltameter.  By  K.  Kahle 
{Ann.  Fhys.  Chem.,  1899,  [ii],  67,  1 — 36).— The  author  investigates 
the  causes  of  the  slight  differences  in  the  weight  of  silver  deposited  in 
two  voltameters  coupled  up  in  series,  and  shows  that,  when  both  are 
treated  in  a  similar  manner,  the  difference  is  only  about  1  part  in 
10,000.  If  the  precipitate  is  washed  with  warm  water,  a  loss  in 
weight  of  about  1/4000  occurs,  and  it  is  found  that  a  slightly  smaller 
weight  of  silver  is  deposited  on  platinum  than  on  a  surface  which  is 
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already  coated  with  silver.  If  the  same  solution  of  silver  nitrate  is 
used  in  a  large  number  of  experiments,  the  weight  of  precipitated 
silver  is  about  1/1000  greater  than  when  a  fresh  solution  is  used,  and 
the  precipitate  separates  in  larger  crystals ;  under  these  conditions, 
the  solution  becomes  acid,  and  a  similar  increase  in  the  weight  of  silver 
deposited  is  produced  by  the  addition  of  acid  to  a  freshly  prepared 
solution,  whilst  the  abnormal  results  disappear  if  the  solution  is 
shaken  up  with  silver  oxide.  If  a  considerable  quantity  of  acid  is 
present  (20  milligrams  of  HNO3 :  1  gram  AgNOg),  a  brownish-violet 
precipitate  is  formed,  which,  when  heated  with  water,  becomes  yellow  at 
30°  and  disappears  at  40° ;  at  the  same  time,  the  anode  becomes  brown 
instead  of  grey.  This  violet  precipitate  only  forms  in  the  part  of  the 
voltameter  below  the  anode,  and  if  the  anode  is  placed  in  a  separate 
vessel  and  connected  by  a  syphon  to  the  dish  which  forms  the  cathode, 
no  such  precipitate  is  produced ;  the  formation  of  a  coloured  precipi- 
tate can  also  be  prevented  by  shaking  the  solution  with  molecular 
silver.  When  silver  oxide  is  added  to  the  nitrate  solution,  the  weight 
of  silver  deposited  is  1/2000  greater  than  in  a  neutral  solution. 

In  all  these  experiments,  the  current  was  adjusted  so  that  no  current 
passed  through  a  Clark  cell  in  parallel  with  a  4-ohm  coil ;  the  mean 
weight  of  silver  deposited  in  40  minutes  was  0'9723  gram,  and  taking 
the  electrochemical  equivalent  of  silver  as  1*118  mg.  per  coulomb,  the 
E.M.F.  of  the  Clark  cell  is  found  to  be  1*4494  volts  at  0°,  and  therefore 
1*4330  volts  at  15°.  An  indirect  determination  gave  the  E.M.F.  of  a 
cadmium  cell  at  20°  as  1*0184  volts,  and  the  ratio  Clark  \b°l cadmium 
20°=  1*4066,  whence  the  E.M.F.  of  the  Clark  cell  at  15°=  1*4326. 
The  mean  E.M.F.  is  1*4328  volts  at  15°  and  1*4492  volts  at  0°. 

The  author  has  previously  determined  the  absolute  value  of  the 
E.M.F.  of  a  Clark  cell  at  0°  by  means  of  Helmholtz's  electrodynamo- 
meter,and  obtained  the  value  ^=  1*4488  volts  {Ann.  Phys.  Chem.^  1896, 
[ii],  69,  532) ;  if  this  be  taken  as  a  standard,  the  electrochemical 
equivalent  of  silver  is  found  to  be  1*1183  mg.  per  coulomb. 

T.  M.L. 

Electromotive  Force  required  to  Decompose  Electrolytes 
By  Emil  Bose  {Zeit.  Elektrochem,,  1898,  6, 153—177). — Further  experi- 
ments on  the  lines  of  those  of  Glaser  (this  vol.,  ii,  78)  are  described ; 
improvements  in  the  experimental  technique  give  the  determinations 
greater  accuracy  than  before.  In  a  typical  case,  the  curve  connecting 
current  and  applied  E.M.F.  would  consist  of  an  almost  horizontal 
line  below  the  decomposition  point,  and  of  a  more  or  less  rapidly 
rising  one  above  it.  In  reality,  the  two  lines  are  joined  by  a  curved 
portion  instead  of  meeting  ^at  a  sharp  angle,  and  when  the  con- 
centration of  the  ion  which  is  being  eliminated  is  small,  the  curve 
rises  at  first  after  the  decomposition  point  is  passed  and  then  falls 
again.  These  peculiarities  are  shown  to  be  due  to  changes  of  con- 
centration near  the  small  electrode.  In  solutions  containing  bromine 
and  chlorine  ions,  the  current  increases  so  rapidly  after  the  E.M.F. 
necessary  for  the  separation  of  bromine  is  exceeded,  that  the  further 
rise  due  to  the  separation  of  chlorine  is  not  observed  unless  the 
concentration  of  the  bromine  ions  is  so  small  that  the  above  mentioned 
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fall  occurs  above  the  decomposition  point  for  bromine.  In  all  cases,  a 
smaller  E.M.F.  is  required  to  separate  an  ion  from  a  concentrated 
solution  than  from  a  dilute  one.  The  phenomena  observed  in 
separating  silver  and  hydrogen  ions  from  a  solution  of  silver  sulphate 
in  dilute  sulphuric  acid,  and  silver  and  copper  ions  from  an  acid 
solution,  were  quite  analogous  to  the  foregoing.  Copper  ions  require 
the  same  E.M.F.  for  their  separation  from  solutions  in  sulphuric  or 
in  nitric  acid.  In  this  case,  there  are  two  decomposition  points,  due 
doubtless,  to  cuprous  and  cupric  ions  respectively,  one  of  which  lies 
about  0-1  volt  above  the  other.  Both  points  are  displaced  to  the 
same  extent  by  a  change  of  concentration.  This  latter  circumstance 
indicates  that  the  equilibrium  between  them  is  represented  by  the 

++        +       + 
equation  Cu  +  Cu:;i:Cu  -  Cu. 

Attempts  to  measure  the  E.M.F.  required  to  separate  mercurous 
ions  from  mercurous  nitrate,  using  an  oxygen  saturated  anode,  gave 
values  much  lower  than  those  calculated  from  the  E.M.F.  of  galvanic 
cells.  The  discrepancy  was  traced  to  the  rapid  depolarisation  of  the 
oxygen  anode  by  the  mercurous  nitrate  solution. 

Glaser's  observation  that,  using  a  hydrogen  cathode,  1'08  volts  are 

required^  to  separate  O  ions  from  normal  solutions  of  caustic  soda  or 
of  sulphuric  acid  is  confirmed.  This  point  is  not  well  marked,  as 
is  always  the  case  where  gaseous  products  are  formed. 

A  very  careful  series  of  determinations  of  the  E.M.F.  required  to 
separate  silver  ions  from  their  charges,  using  a  large  platinised 
platinum  anode  saturated  with  oxygen  at  atmospheric  pressure,  gave 
the  following  results  : — The  concentrations  of  the  solutions  in  gram- 
mols.  per  litre  were:  I,  I'TSAgNOg  +  HNOg.  II,  0-175AgNO3  + 
HlSrOg.  Ill,  O-OlTSAgNOg  +  HNOg.  IV,  0-00175AgNO3  +  HNO8. 
V,  O-OOOlTSAgNOg  +  HNOg. 


Temp. 

L 

II. 

in. 

IV. 

Y. 

0° 
20 
35 
50 

0-2982 
0-3041 
0-313 

0-3205 
0-3371 

0-3452 
0-3682 
0-3916 

0-3875 
0-4255 
0-4503 

0-4528 
0-4845 

The  increase  of  E.M.F.  accompanying  the  dilution  is  in  satisfactory 
agreement  with  that  deduced  from  Nernst's  theory. 

The  anodic  decomposition  points  of  a  number  of  acids  are  also 
determined  with  reference  to  a  hydrogen  cathode.  They  all  exhibit  a 
first  decomposition  point  at  1*67  volts,  corresponding  with  the  separation 

of  OH  ions.  The  monobasic  acids  have  one,  and  the  dibasic  acids  two, 
other  decomposition  points  at  higher  E.M.F.'s.  In  a  few  cases,  the 
first  decomposition  is  found  much  below  1*67  volts,  owing  to  cathodic 
deplorisation ;  with  chromic  acid,  this  is  especially  well  marked. 
Oxalic  acid  is  exceptional;  it  gives  a  first  decomposition  point  at 
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1  volt  (due  possibly  to  C^O^  ions),  a  second  at  1*67  volts,  due  to  OH 

ions,  and  a  third  at  2*15  volts,  due  possibly  to  COOH'COO  ions.  The 
paper  concludes  with  a  theoretical  discussion  of  the  changes  of  con- 
centration, produced  by  the  current  in  the  neighbourhood  of  the 
electrodes  and  of  their  effect  on  the  forces  opposing  the  separation  of 
the  ions  in  the  neutral  state.  T.  E. 

Electrolytic  Behaviour  of  some  Complex  Fluorides  and 
Oxyfluorides.  By  Arturo  Miolati  and  Ugo  Alvisi  {Real.  Accad. 
Line,  1897,  ii,  376 — 381). — According  to  Werner,  whose  views  on 
the  constitution  of  inorganic  compounds  are  briefly  discussed,  the 
number  of  groups  or  atoms  with  which  an  element  is  capable  of 
uniting  to  form  a  complex  ion  never  exceeds  six.  The  formulae  of  not 
a  few  compounds  appear  to  contradict  this  theory,  and  the  electric 
conductivity  of  some  of  these  have  been  determined,  in  order  to 
ascertain  whether  they  really  form  exceptions  to  the  rule.  By 
the  large  increase  of  the  conductivity  with  increasing  dilution,  the 
salts  (Mo02F5)(NH4)3  and  (SiF7)(NH4)3  are  shown  to  undergo  hydro- 
lytic  dissociation,  whereas  the  results  obtained  in  the  case  of  the 
compounds  (U02F5)K3  (/>iio24-32  =  29-6,  ^x^  =  133-5)  and  (U02F5)(NH4)3 
(/>tio24-32  =  29-l,  /A^o  =133'1)  indicate  the  existence  of  stable  complex 
ions,  the  composition  of  which  is  not  readily  reconcilable  with 
Werner's  views.  The  behaviour  of  the  salts  TiFg(NH^)2, 
Mo02F3(]SrH,),  Mo02F4(NH4)2,  M0O2F4K2,  and  WO2F4K2  has  also  been 
studied,  but  as  they  are  all  decomposed  by  water  to  a  greater  or  less 
extent,  the  results  are  considered  to  be  of  little  value.  N.  L. 

Conductivity  of  Electrolytes  in  Organic  Solvents.  By  Paul 
DuTOiT  and  L.  Friderich  {Bull.  Soc.  Chim.,  1898,  [iii],  19,  321—337). 
— In  order  to  obtain  further  knowledge  of  the  relations  which  previous 
work  (Abstr.,  1897,  ii,  546)  has  shown  to  exist  between  the  con- 
ductivity of  solutions  and  the  properties  of  the  solvent,  the  authors 
have  investigated  solutions  of  various  electrolytes  in  acetone,  aceto- 
phenone,  acetonitrile,  propionitrile,  and  butyronitrile.  The  conduc- 
tivities were  determined  by  Kohlrausch's  method,  the  coefficients 
of  viscosity  by  Ostwald's  method,  and  the  degree  of  association  of 
the  solvents  by  the  method  devised  by  Ramsay  and  Shields,  which 
is  based  on  a  determination  of  the  molecular  surface  energy.  Full 
experimental  details  are  given  in  the  paper.  For  several  electrolytes 
in  acetonitrile  and  acetone  solutioD,  higher  values  are  found  for  the 
molecular  conductivity  at  infinite  dilution  than  are  observed  in  the 
case  of  aqueous  solutions.  This  is  especially  the  case  with  acetonitrile, 
a  fact  which  is  in  perfect  accordance  with  the  high  degree  of  poly- 
merisation and  the  low  coefficient  of  viscosity  of  this  liquid.  The 
behaviour  of  the  binary  electrolytes  examined  is  quite  analogous  to 
that  observed  with  aqueous  solutions,  the  conductivity  increasing  with 
the  dilution  in  accordance  with  Ostwald's  law  of  dilution  ;  the  values 
obtained  for  fx,^  are  of  the  same  order  of  magnitude,  and  the 
temperature  coefficients  are  normal.  In  the  case  of  the  ternary 
electrolytes,  however,  the  conductivity  is  low,  not  exceeding  a  fourth 
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of  the  values  found  for  binary  electrolytes,  and  the  behaviour  of 
cadmium  iodide  is  particularly  abnormal.  The  molecular  conductivity 
of  the  latter  varies  neither  with  the  dilution  nor  with  the  temperature, 
and  it  is  suggested  that  combination  of  the  salt  with  the  solvent  may 
possibly  occur.  From  a  consideration  of  the  results  obtained  by  the 
authors  and  by  other  experimenters,  the  general  conclusion  is  reached 
that  when  the  same  electrolyte  is  dissolved  in  different  solvents,  the 
values  obtained  for  /Xqo  are  direct  functions  of  the  degree  of  poly- 
merisation, and  inverse  functions  of  the  coefficient  of  viscosity  of  the 
solvent.  N.  L. 

Fluidity  and  Electrolytic  Conductivity  of  Salt  Solutions, 
and  the  Conductivity  of  Oleic  Acid  and  the  Oleates.  By 
Rudolf  Dennhardt  (Ann.  Phys.  Chem.,  1899,  [ii],  67,  325—344). — 
Ammonium  nitrate,  chloride,  and  bromide,  and  potassium  bromide, 
iodide,  chloride,  and  nitrate,  show  maxima  of  fluidity  in  aqueous  solution 
(Sprung,  Ann.  Phys.  Chem.,  1876,  159,  399),  but  no  such  maxima 
are  found  in  the  conductivity  \  all  these  salts  behave  according  to  the 
ordinary  law  of  dilution,  except  potassium  bromide  and  iodide, 
the  conductivity  curves  of  which  show  a  reversal  of  curvature. 

Solutions  of  oleic  acid  in  methylic  alcohol  show  maxima  of  con- 
traction at  about  15  and  50  per  cent.,  in  ethylic  alcohol  at  about 
5  and  50  per  cent.,  and  in  amylic  alcohol  at  about  14  per  cent.  The 
specific  conductivity  exhibits  a  maximum  at  about  20  per  cent,  in 
methylic  alcohol,  and  at  35  per  cent,  in  ethylic  alcohol,  but  a  mini- 
mum in  amylic  alcohol  at  about  14  per  cent.  The  molecular  conduc- 
tivity also  exhibits  maxima  at  18  and  36  per  cent,  respectively  in 
methylic  and  ethylic  alcohols,  and  the  temperature  coefficients  show 
minima  at  the  same  concentrations.  The  conductivity  of  alcoholic 
solutions  of  oleic  acid  increases  slightly  on  keeping. 

Aqueous  solutions  of  sodium  and  potassium  oleates  differ  from  all 
other  electrolytes  in  that  the  molecular  conductivity  exhibits  a  mini- 
mum value  ;  for  the  potassium  salt,  this  occurs  at  c  =  0-03  at  0°,  and 
c  =  0'01  at  60°,  and  for  the  sodium  salt  at  c  =  0-01  at  18°  and  44°. 
The  specific  conductivity  increases  with  the  concentration,  but  more 
rapidly  in  concentrated  than  in  dilute  solutions,  so  that  the  conduc- 
tivity-concentration curve  is  convex  towards  the  axis  of  concentra- 
tion ',  the  abnormal  increase  which  occurs  is  shown  by  comparison 
with  potassium  chloride,  since  at  c  =  0  01  the  oleate  has  only  one- 
third  the  conductivity  of  the  chloride,  whilst  at  c  =  0*4  it  is  greater  by 
one-half.  No  such  minimum  is  found  in  alcoholic  solutions,  although 
an  alteration  in  the  curvature  of  the  conductivity  curve  occurs  at 
c  =  0*01  ',  the  conductivity  is  greater  in  a  solution  in  methylic  than  in 
ethylic  alcohol,  but  is  less  in  an  amylic  alcohol  solution. 

The  author  explains  the  abnormal  behaviour  of  aqueous  solutions 
of  the  oleates  as  due  to  hydrolytic  dissociation  into  an  acid  oleate 
and  caustic  soda,  and  at  greater  dilution  into  oleic  acid  and  caustic 
soda.  T.  M.  L. 

Alloys  of  Iron  and  Nickel.  By  Floris  Osmond  {Compt.  rend., 
1899,  128,  304— 307).— The   following  table  (compare  Abstr.,  1894, 
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ii,  283)  gives  the  points  of  transformation  of  alloys  of  nickel  and  iron 
of  varying  composition. 


Composition. 

Disappearance 
of  magnetism 

Appearance  of 
magnetism 

C. 

Mn. 

Ni. 

during  heating. 

during  cooling. 

0-19 

0-79 

0-27 

735° 

715" 

0-19 

0-65 

3-82 

710 

628 

0-17 

0-68 

7-65 

710 

530 

0-23 

0-93 

15-48 

623 

145 

0-16 

0-32 

24-75 

540 

27 

0-61 

0-46 

26-20 

0 

below  0 

0-23 

0*49 

31-44 

138 

124 

0-46 

0-28 

35-70 

276 

232 

0-30 

0-68 

43-04 

401 

357 

0-11 

0-38 

68-30 

557 

523 

0-08 

0-41 

69-20 

590 

657 

0-07 

0-68 

76-75 

582 

545 

0-12 

0-38 

88-95 

488 

457 

"0-09 

0-74 

92-20 

450 

415 

0-10 

0-86 

94-70 

425 

388 

012 

0-55 

98-50 

384 

345 

When  the  transformation  temperatures  for  both  cooling  and  heating 
are  plotted  against  percentages  of  nickel,  curves  are  obtained  which 
in  each  case  consist  of  three  branches ;  these  are  widely  separated 
for  proportions  of  nickel  between  0  and  25  per  cent.,  but  for  greater 
percentages  they  lie  closely  together.  In  the  heating  curve,  a  wide 
break  exists  between  the  points  corresponding  with  24'75  and  26*20 
per  cent,  of  nickel.  The  minimum  transformation  temperature 
probably  corresponds  with  the  existence  of  an  eutectic  alloy,  and  the 
maximum  with  that  of  a  partially  dissociated  compound,  NigFe. 

W.  A.  D. 

Heat  of  Formation  of  Calcium  Oxide.  By  Henri  Moissan 
{Compt,  rend.,  1899,  128,  384 — 387). — Crystallised  calcium  was  enclosed 
in  a  small  perforated  platinum  cylinder  and  immersed  in  water, 
which,  under  these  conditions,  attacks  it  regularly  but  completely, 
Ca  +  2H2O  =  Hg  +  Ca(0H)2  sat.  sol.,  develops +  94-10  Cal.  and  hence, 

Ca  +  0  =  CaO  solid  develops    +145      Cal. 

Ca  +  02  +  H2  =  Ca(OH),  solid  develops  +229-1     „ 

Ca  +  02  +  H2  =  Ca(OH)2sat.  sol.  develops +232-1     „ 

The  heat  of  formation  of  calcium  oxide  is  higher  than  that  of  potassium 
or  sodium  oxides,  and  therefore,  as  the  author  has  already  shown,  the 
former  metal  should  displace  either  of  the  two  latter;  it  is  also  somewhat 
higher  than  that  of  lithium  oxide  (  +  141*2  Cal.)  and  the  author  finds 
that  calcium  will  displace  lithium  at  a  dull  red  heat.  The  fact  that 
calcium  will  not  displace  magnesium  from  its  oxide  indicates  that 
Thomson's  value  (  +  143*4  Cal.)  for  the  heat  of  formation  of  magnesium 
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oxide  is  too  low  ;  his  value  for  the  heat  of  formation  of  calcium  oxide 
is  lower  than  that  found  by  the  author.  C.  H.  B. 

Thermochemistry  of  Azelaic  Acid.  By  Gustave  Massol  {Bull. 
Soc.  Chim.y  1898,  [iii],  19,  301 — 302). — The  azelaic  acid  examined  was 
obtained  by  the  oxidation  of  castor  oil,  and  after  careful  purification 
melted  at  106*2°.  The  solubility  in  water  of  potassium  hydrogen 
azelate  is  so  small  that  its  heat  of  dissolution  could  not  be  deter- 
mined. The  heat  of  dissolution  of  the  normal  salt,  which  crystallises 
with  IHgO,  is  -f  1-87  Cal. ;  when  heated  at  115°,  it  becomes  anhydrous, 
and  then  dissolves  in  water  with  the  development  of  +4-91  Cal.  From 
the  heat  of  neutralisation,  C9Hjg04(solid)  +  2KOH(diss.)  =  C9Hi4K204 
(diss.)  +  18*66  Cal.,  it  is  calculated  that  the  heat  of  formation  of  normal 
potassium  azelate  is  41*53  Cal.,  all  the  substances  concerned  being  in 
the  solid  state.  This  result  is  lower  than  that  obtained  in  the  case  of 
suberic  acid  (44*76  Cal.)  and  sebacic  acid  (43*99  Cal.),  but  since  the 
azelaic  acid  examined  is  not  the  normal  acid,  which  has  been  variously 
stated  to  melt  at  temperatures  ranging  between  114°  and  118°,  it  cannot 
properly  be  compared  with  the  normal  acids  of  the  oxalic  series  which 
the  author  has  previously  studied  (this  vol.,  ii,  80).  N.  L. 

Cryoscopic  Behaviour  of  Orthonitrophenol.  By  G.  Ampola 
and  C.  RiMATOEi  [Real.  Accad.  Line,  1897,  ii,  31 — 33). — Determina- 
tions of  the  depression  of  the  freezing  point  of  solutions  of  bromo- 
form,  veratrole,  paraxylene,  toluene,  pyridine,  aniline,  phenol,  thymol, 
isobutylic  alcohol,  tertiary  butylic  alcohol,  benzylic  alcohol,  iso- 
butyric  acid,  and  acetic  acid  in  orthonitrophenol  show  that  the 
behaviour  of  the  latter  is  analogous  to  that  of  phenol,  normal  depres- 
sions being  obtained  with  neutral  and  basic  substances,  alcohols,  and 
phenols,  whilst  acids  behave  abnormally.  The  mean  molecular 
depression  was  found  to  be  74*37.  In  no  case  does  the  molecular 
depression  increase  with  the  concentration,  as  happens  with  ethylic 
veratrole  oxalate  in  phenol,  but  always  decreases  with  a  rapidity 
greater  than  that  found  by  Patern6  with  phenol  solutions.        N.  L. 

Heat  of  Formation  of  Sodium  Meta-  and  Para-hydroxy- 
benzoates.  By  Gustave  Massol  {Bull.  Soc.  Chim.,  1898,  [iii],  19, 
250 — 251). — The  author  finds  that  the  heat  of  dissolution  of  sodium 
metahydroxybenzoate  is  -1-0*26  Cal.,  and  of  the  corresponding  para- 
salt  -h0*32  Cal. ;  from  these  values  and  those  given  by  Berthelot  and 
Werner  (Abstr.,  1885,  1032)  for  the  heats  of  neutralisation  of  the 
hydroxybenzoic  acids,  it  follows  that  the  action  C^HgOg  sol. 
+  NaOH  sol.  =  C^H503Na  sol.  +  HgO  sol.  develops  +  17*77  Cal.  in 
the  case  of  the  meta-acid  and  +  17*79  Cal.  in  the  case  of  the  para- 
acid.  W.  A.  D. 

Thermal  Study  of  the  Hydroxybenzoic  Acids :  Influence  of 
the  Phenolic  Hydroxyl.  By  Gustave  Massol  {Bull.  iSoc.  Chim., 
1898,  [iii],  19,  249— 250).— The  heats  of  formation  of  the  solid 
sodium  hydroxybenzoates  produced  according  to  the  reaction 
acid  sol.  +  NaOH  sol.  =  salt  sol.  +  HgO  sol.  +  Q.,  are  as  follows : 
sodium  salicylate  +19*15  Cal.,  sodium  metahydroxybenzoate 
+  17*77  Cal.,  and  the  parahydroxybenzoate    +  17*79  Cal.     Since  the 
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heat  of  formation  of  solid  sodium  benzoate  is  4-17'40  Cal.,  it  follows 
that,  although  the  phenolic  hydroxyl  enhances  the  acidimetric  value 
of  the  carboxyl  group  in  the  case  of  the  ortho-acid,  it  is  almost 
without  influence  in  those  of  the  meta-  and  para-acids.  These  results 
are  thus  analogous  to  those  already  obtained  by  introducing  a  nitro- 
or  a  carboxyl  group  in  different  positions  relatively  to  the  carboxyl 
group  of  benzoic  acid  {Ann.  Chim.  Phys.^  1894,  [vii],  1, 145,  and  Abstr., 
1895,  ii,  202).  W.  A.  D. 

Heat  of  Vaporisation  of  Piperidine,  Pyridine,  Acetonitrile, 
and  Oapronitrile.  By  Wladimir  F.  Luginin  {Comjyt.  rend.^  1899, 
128,  366 — 369). — The  determinations  were  made  by  the  author's 
method  at  an  altitude  of  600  m.  and  under  the  atmospheric  pressure 
of  715  to  725  mm. 

Piperidine  :  specific  heat  between  19*5°  and  97*5°  =  0*5233  ;  heat  of 
vaporisation,  -  88-92  Cals. 

Pyridine:  specific  heat  between  21*5°  and  107-6°  =  04315  ;  heat  of 
vaporisation,   -101 '39  Cals. 

Acetonitrile  :  specific  heat  between  20-7°  and  76'4°  =  0-5408;  heat  of 
vaporisation,  —170-68  Cals. 

Oapronitrile  :  specific  heat  between  18°  and  155-5°  =  0-5417  ;  heat  of 
vaporisation,  -  88-09  Cals. 

In  all  cases,  the  quotient,  molecular  weight  x  latent  heat  of 
vaporisation/absolute  boiling  point  is  about  20 '0,  and  this  indicates 
that  the  liquids  consist  of  non-polymerised  molecules — a  conclusion 
previously  arrived  at  by  Ramsay  and  Shields  in  the  case  of  piperidine 
and  pyridine,  as  a  result  of  their  measurements  of  the  surface 
tensions  of  these  liquids.  C.  H.  B. 

Thermal  Conductivity  of  Liquids.  By  Edmond  van  Aubel 
{Zeit.  physikal.  Chem.,  1899,  28,  336— 341).— According  to  Weber,  the 
thermal  conductivity  of  a  liquid  is  given  by  the  expression  kjc  ^V= 
const,  where  k  is  the  conductivity,  c  the  thermal  capacity  of  unit 
volume,  and  V  the  molecular  volume.  Lees'  results  {Phil.  Trails. , 
1898, 191,  399)  afford  data  for  testing  this  relationship,  and  the  values 
of  the  above  constants  thus  obtained  are  (1)  at  11°  :  water,  0-00390; 
acetic  acid,  0-00339  ;  (2)  at  32°:  water,  0*00343  ;  glycerol,  000381  ; 
water-glycerol,  0-00320,  so  that  the  law  is  at  best  only  an  approxi- 
mation. L.  M.  J. 

Researches  on  Gases.  By  Anatole  Leduc  (Ann.  Chim.  Phys.y 
1898,  [vii],  15,  5 — 114). — A  detailed  account  of  work  already  pub- 
lished (compare  Abstr.,  1897,  ii,  133,  140,  549  ;  1898,  ii,  20,  108,  215, 
326,  331,  471).  G.  T.  M. 

Transition  Points  of  Complex  Systems  as  Fixed  Points  in 
Thermometry.  By  Theodore  W.  Richards  and  Jesse  Briggs 
Churchill  {Zeit.  physikal.  Chem.,  1898,  28,  313— 316).— The  authors 
have  shown  that  the  transition  temperature  of  hydrated  sodium 
sulphate  is  a  convenient  fixed  point  (Abstr.,  1898,  ii,  555) ;  and 
Meyerhoffer  and  Saunders  have  also  suggested  the  use  of  a  mixture 
of  sodium  chloride  and  sodium  sulphate  for  a  normal  room  tempera- 
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ture  (17-9°).  The  author  considers  it  too  low  for  this  purpose  (at 
least  in  America)  and  also  that  the  use  of  a  complex  system  is  open 
to  objection.  The  following  transition  temperatures  may  also  be 
employed  (temperatures  given  on  hydrogen  scale). 

Sodium  chromate  19*63°         Sodium  bromide  50*7° 

Sodium  sulphate  32-38  Manganese  chloride ...     57*7 

Sodium  carbonate 35*2  Trisodium  phosphate       73-3 

Sodium  thiosulphate  .. .     47'9  Barium  hydroxide  ...     77*9 

L.  M.  J. 

Solidification  of  Liquid  Mixtures  of  Tautomeric  Compounds. 
By  Hendrik  W.  Bakhuis  Roozeboom  {Zeit.  physikal.  Chem.,  1899,  28, 
289 — 301). — Curves  of  composition  plotted  against  temperature  are 
given  to  illustrate  the  possible  phenomena  of  solidification  in  the  case 
of  tautomeric  liquids.  The  melting  point  curve  consists  of  two  lines, 
AC,  BG,  meeting  in  the  eutectic  point  G.  At  higher  temperatures 
are  transition  curves  giving  the  final  equilibrium  composition  when 
either  of  the  compounds  a  and  /?  is  heated ;  these  curves  meet  at  a 
point  F,  above  which  only  one  liquid  mixture  is  possible  at  any 
particular  temperature.  If  a  mixture  is  heated  to  a  temperature  x 
above  F  and  rapidly  cooled,  the  product  first  separating  corresponds 
with  that  for  the  concentration  at  the  point  x,  and  finally  the 
eutectic  mixture  results  ;  if  slowly  cooled,  however,  the  composition 
changes  until  the  point  F  is  reached  and  the  product  which  separates 
first  depends  only  on  the  composition  at  the  point  F.  Similar  cases, 
in  which  the  temperature  is  not  raised  to  the  true  equilibrium  temper- 
ature of  F,  are  considered,  and  are  easily  derived  from  the  diagram. 
If  the  two  liquids  are  further  capable  of  forming  a  solid  compound, 
the  only  differences  are  those  due  to  the  different  form  of  the  melting 
point  curve,  which  consists  of  three  curves  with  two  minima  in  place 
of  two  curves  with  but  one  minimum.  L.  M.  J. 

Temperature  Coefficients  of  Solutions  of  Salts  in  Mixtures 
of  Alcohol  and  Ether.  By  Carlo  Cattaneo  {Real.  Accad.  Zinc, 
1897,  ii,  89 — 94). — In  view  of  the  fact,  previously  noticed  by  the 
author  and  since  confirmed  by  other  observers,  that  ethereal  saline 
solutions  are  peculiar  inasmuch  as  the  electric  conductivity  decreases 
with  rise  of  temperature,  it  seemed  of  interest  to  ascertain  whether,  by 
using  a  mixture  of  alcohol  and  ether  as  the  solvent,  solutions  could 
be  obtained  having  a  conductivity  independent  of  the  temperature. 
A  series  of  determinations  made  with  ferric  chloride  shows  that  the 
point  at  which  the  temperature  coefl&cient  becomes  zero  depends,  not 
only  on  the  relative  proportions  of  alcohol  and  ether,  but  also  on  the 
concentration.  Thus,  with  solutions  containing  about  O'l  per  cent, 
of  ferric  chloride,  the  neutral  point  is  reached  when  the  weights  of 
ether  and  alcohol  are  in  the  proportion  of  100  to  71 — 72,  whilst 
with  stronger  solutions  (about  1  per  cent.)  the  ratio  is  100  to  59 — 63. 
It  is  also  shown  that,  in  along  series  of  determinations,  considerable  errors 
may  be  introduced  owing  to  evaporation  of  the  solution  and  absorption 
of  water  from  the  air.  Some  experiments  with  auric  chloride  indicate 
that  the  neutral  point  is  reached  with  a  relatively  smaller  proportion 
of  alcohol  than  is  required  in  the  case  of  ferric  chloride.  N.  L. 
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Reciprocal  Solubilities  of  Liquids ;  Vapour  Pressure  and 
Critical  Points  of  Mixtures.  By  J.  P.  Kuenen  and  W.  G.  PtOBSON 
{Zeit.  2^hysikal.  Chem.,  1899,  28,  342—365). — Rothmund  has  shown 
that  in  some  cases  of  mutually  soluble  mixed  liquids  an  upper,  and  in 
others  a  lower,  critical  temperature  occurs  at  which  the  liquids  are 
miscible,  whilst  in  a  few  cases  evidence  was  obtained  of  the  probable 
existence  of  both  points  in  a  mixture  (Abstr.,  1898,  ii,  503),  and  has 
led  to  the  suggestion  that  the  general  form  of  the  solubility  curve  is  a 
closed  curve.  The  system,  however,  is  a  three-phase  system,  and  the 
critical  point  of  the  vapour  phase  and  upper  liquid  may  be  reached 
before  that  of  the  two  liquids,  a  case  not  considered  by  Rothmund. 
The  forms  of  curves  so  obtainable  are  given,  and  in  order  to  investigate 
such  cases,  the  author  determined  the  vapour  pressure  at  temperatures 
reaching  to  the  critical  point  in  the  case  of  various  mixtures.  With 
ether  and  water,  an  upper  critical  point  for  vapour  and  liquid  was 
reached  at  201^;  the  vapour  pressure  of  the  system  was  at  all 
temperatures  higher  than  that  of  the  ether  but  less  than  the  sum  of 
the  ether  and  water  pressures.  Mixtures  of  ethane  and  various  alcohols 
were  next  examined.  With  methylic  alcohol,  the  pressure  of  the  system 
was  at  all  temperatures  intermediate  between  those  of  the  two  con- 
stituents, and  hence  the  composition  of  the  vapour  does  not  lie  between 
those  of  the  two  liquid  phases ;  the  critical  point  was  reached  at  35*37°. 
With  ethylic  alcohol,  a  lower  critical  point  was  found  at  31  "9°  and  a 
vapour  I  liquid  critical  point  at  40-67° ;  with  propylic  alcohol,  these 
temperatures  become  38*67°  and  41*7°,  whilst  with  butylic  alcohol 
they  are  38*1°  and  39*8°.  In  the  case  of  the  mixture  with  propylic 
alcohol,  it  was  observed  that  increase  of  pressure  could  cause 
miscibility  of  the  two  liquid  phases  after  condensation  of  the  vapour 
phase.  Mixtures  with  isopropylic  alcohol  behave  similarly,  but  the 
lower  critical  temperature  could  not  be  accurately  determined, 
whilst  for  isoamylic  alcohol  a  three-phase  temperature  interval  could 
not  be  found.  A  miscible  mixture  of  ethane  and  water  could  not  be 
obtained  and  the  vapour  |  liquid  critical  point  is  almost  identical  with 
that  of  pure  ethane.  For  carbonic  anhydride  and  water,  the  critical 
temperature  is  somewhat  lower  than  that  of  the  pure  anhydride,  as  would 
be  expected  from  the  fact  that  the  three-phase  pressure  is  less  than 
that  of  the  anhydride.  L.  M.  J. 

Phenomena  of  Physical  Equilibrium  in  Mixtures  of 
Isomorphous  Substances.  By  Giuseppe  Bkuni  {Gazzetta,  1898, 
28,  ii,  322 — 333). — The  depressions  of  the  freezing  point  of  a  series  of 
solutions  of  different  concentrations  of  naphthalene  in  the  isomorphous 
/3-naphthol  were  determined.  From  the  results,  it  is  concluded  that 
Kiister's  law — which  states  that  for  mixtures  of  two  perfectly 
isomorphous  substances  the  freezing  point  curve  coincides  with  the 
straight  line  joining  the  freezing  points  of  the  two  components — does 
not  hold,  but  that  the  freezing  point  of  the  mixture  varies  between 
those  of  the  two  components  continuously,  but  not  proportionately  to 
the  concentration. 

Using  mixtures  of  the  same  two  compounds,  the  distribution  of  the 
two  components  between  the  liquid  and  solid  phases  has  also  been 
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determined,  with  results  showing  that  the  solid  separating  from  the 
liquid  mixture  is  richer  in  the  component  of  higher  melting  point  than 
the  liquid.  This  is  in  direct  opposition  to  the  views  of  KUster, 
but  is  in  complete  accord  with  van't  HoS's  general  theory  of  solid 
solutions.  T.  H.  P. 

Significance  of  Osmotic  Pressure  in  the  Thermodynamics 
of  Solutions.  By  Nioolai  N.  Schiller  (Ann.  Phys,  Chem.,  1899,  [ii], 
67,  291 — 306). — A  mathematical  paper  in  which  the  author  deduces 
expressions  for  the  vapour  pressure  and  heat  of  dilution  of  solutions, 
and  for  the  heat  of  solution  of  gases.  T.  M.  L. 

Osmotic  Pressure  and  Cryoscopy.  By  Albert  Keychler 
(Bull.  SoG.  Chim.,  1898,  [iii],  19,  102— 106).— According  toCrompton 
(Trans.,  1897,  925),  van't  Hoff's  law  requires  modification  in  the 
case  of  associated  solvents,  and  the  osmotic  pressure  follows  the 
equation  FY=xUT^  where  x  is  the  factor  of  association  of  the 
solvent.  The  author  endeavours  to  show,  by  reasoning  from  funda- 
mental principles,  that  the  osmotic  pressure  is  quite  independent  of 
the  degree  of  association  of  the  solvent,  and  contends  that  the  facts 
adduced  by  Crompton  in  support  of  his  theory  are  in  full  accordance 
with  van't  Hoff's  law  in  its  original  form.  N.  L. 

Osmotic  Measurements.  By  A.  Ponsot  {Bull.  Soc.  Chim.y 
1898,  [iii],  19,  9 — 10). — The  mean  of  ten  measurements  of  the 
osmotic  pressure  at  11-8°  of  a  solution  containing  1*235  grams  of 
cane  sugar  per  litre  gave  a  value  approximately  equal  to  that 
calculated  (870  mm.)  on  the  assumption  that  the  sugar  is  in  the  state 
of  a  perfect  gas.  It  thus  appears  that,  in  very  dilute,  as  well  as  in 
more  concentrated,  solutions  (Pfeffer  and  Naccari),  the  coefficient  i  of 
van't  Hoff 's  relation  is  equal  to  unity  ;  and  that  Paoult's  hypothesis 
of  the  dissociation  of  cane  sugar  in  very  dilute  aqueous  solution  is 
not  justified.  This  conclusion  is  supported  by  the  cryoscopic  values 
formerly  obtained  by  the  author  (Abstr.,  1898,  ii,  55),  which  give 
the  value  ^  =  1'004.  W.  A.  D. 

Relation  between  Osmotic  Work  and  Osmotic  Pressure. 
By  Arthur  A.  Noyes  {Zeit.  physihal.  Chem.,  1899,  28,  220—224). — 
The  author  has  previously  deduced  an  expression  for  the  osmotic 
work,  which  may  be  stated  as  ir  =  Pvol{\+PIJc)  (Abstr.,  1897, 
ii,  395).  This  leads  to  the  equation  cZv  =  Vo(l  ^-P/g'^),  but  the 
volume  alteration  is  not  capable  of  direct  measurement  from  the 
volume  change  on  dilution.  The  usually  accepted  thermodynamical 
relation  between  vapour  pressure  and  osmotic  pressure  is  not  strictly 
accurate,  inasmuch  as  it  is  assumed  that  when  water  is  added  to  an 
infinite  bulk  of  solution  the  volume  change  is  infinitely  small,  an 
erroneous  assumption,  for  although  the  pressure  change  become  zero, 
yet  the  volume  change  for  infinite  volume  may  still  be  finite. 
Dieterici's  calculation  of  the  osmotic  pressure  from  the  density 
changes  during  dilution  are  not  free  from  a  similar  error,  and  it  is 
shown  that  the  volume  changes  due  to  the  removal  of  solvent  at 
constant  concentration,  as  deduced  by  Dieterici  {Ann.  Phys.   Chem., 
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1893,  [ii],  50,  67),  do  not  agree  with  those  calculated  by  the  author's 
formula.  L.  M.  J. 

Measurement  of  Viscosity  CoefiQcients.  By  Philippe  A. 
GuYE  and  L.  Friderich  (^w^^.  Soc.  Chim.,  1898,  [iii],  19,  164—168). 
— Ostwald's  apparatus  is  employed,  and  is  calibrated  by  means  of 
benzene,  employing  the  viscosity  constants  obtained  for  this  sub- 
stance by  Thorpe  and  Rodger  {Phil.  Trans.,  1894,  186,  397).  The 
coefficients  of  viscosity  determined  for  the  following  liquids,  pentane, 
hexane,  carbon  bisulphide,  chloroform,  and  ethylic  bromide,  agree 
closely  with  those  obtained  by  these  observers,  that  for  ethylic  iodide 
differs  somewhat,  but  the  discrepancy  is  probably  due  to  impurity  and 
to  the  unstable  nature  of  the  substance. 

Liquids  closely  related  to  one  another  in  chemical  constitution 
differ  only  slightly  in  density,  whereas  the  coefficient  of  viscosity 
varies  considerably.  G.  T.  M. 

Molecular  Interchanges  between  Soluble  Salts.  By  E.  Boca 
{Bull.  Soc.  Chim.,  1898,  [iii],  19,  132— 134).— When  solutions  of 
two  salts,  MA  and  MjAj,  are  mixed  in  molecular  proportions,  partial 
double  decomposition  occurs,  in  general,  with  production  of  four 
salts,  according  to  the  equation,  MA  +  MjA^  + Aq  =  (l -??^)MA  + 
(l -m)MjA;^+mMjA+mMAj+ Aq.  The  fraction  m  depends  on  the 
dilution  and  on  the  temperature,  and  if  these  are  such  that  m  tends 
towards,  and  ultimately  becomes  equal  to,  unity,  complete  decom- 
position occurs  according  to  the  equation  MA  4-M^Aj  =  Mj A +  MA|. 
In  certain  cases,  of  which  the  preparation  of  potassium  nitrate  and 
potassium  chlorate  are  examples,  the  salts  finally  produced  admit  of 
separation  by  crystallisation ;  very  often,  however,  the  separation  is, 
for  various  reasons,  incomplete.  Thus,  if  a  solution  containing  am- 
monium sulphate  and  sodium  nitrate  is  concentrated  by  evaporation, 
about  three-fourths  of  the  theoretical  amount  of  sodium  sulphate  is 
first  deposited,  and  then  all  the  salts  present  crystallise  out  together  ; 
it  is,  therefore,  impossible  to  prepare  ammonium  nitrate  in  this  way. 
The  author  finds,  however,  that  if  the  solution  is  evaporated  to 
dryness  and  the  residue  exhausted  with  alcohol  of  95 — 96  per  cent., 
the  sodium  sulphate  remains  practically  undissolved,  and  pure  am- 
monium nitrate  is  obtained  by  concentrating  the  solution.  It  is 
suggested  that,  by  operating  in  this  manner  with  suitable  solvents,  a 
number  of  separations  might  be  effected.  N.  L. 

Energy  of  some  Bases  of  Mixed  Function.  By  Giacomo 
Carrara  and  U.  Kossi  {Real.  Accad.  Line,  1897,  ii,  208— 216).— The 
substance  of  this  paper  has  appeared  elsewhere  (Abstr.,  1898,  ii,  278). 

N.  L. 

Velocity  of  Limited  Reactions.  By  Paul  Th.  Muller  {Bull.  Soc. 
(7/wm.,1898,  [iii],  19,  337— 343).— The  equation,  dxjdt  =  ^(A  -  x)  -  k^x, 
representing  a  limited  reaction  of  the  first  order,  may  be  written 
dxjdt  =  {k^  +  h^{a  -  x)  \  that  is,  the  velocity  of  the  reaction  is  equal  to 
that  of  an  unlimited  reaction  of  the  first  order  if  the  limit,  a,  of  the 
substance  is  taken  for  the  initial  active  mass.  Similarly,  for  limited 
reactions  of  the  second  order,   the  usual  equation  may  be  written, 
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dxjdt  =  (k-^  -  h^{a  -  x)(b  -  a?),  where  a  is  the  chemical  limit  of  the 
reaction,  and  b,  if  positive,  is  numerically  greater  than  a.  The  author 
has  examined  the  results  obtained  by  Berthelot  and  Pean  de  Saint- 
Gilles  {Ann.  Chim.  Phys.,  1862,  [iii],  19,  83),  and,  more  recently,  by 
Knoblauch  (Abstr.,  1897,  ii,  311),  in  studying  the  etherification  of 
acetic  acid  and  the  hydrolysis  of  ethylic  acetate,  and  finds  that  the 
course  of  the  reactions  is  quite  as  well  represented  by  the  simple 
equation,  dxjdt^Xia-x),  where  X  is  constant,  as  by  the  more  complex 
equation,  dxjdt  =  {k-^  -  k^{a  -  x)(b  —  x).  Since,  however,  in  the  reactions 
referred  to,  b  is  numerically  much  greater  than  a,  the  variations  in 
the  factor  (b  -  a)  are  very  small,  and  in  order  to  decide  definitely 
between  the  two  equations,  it  will  be  necessary  to  study  reactions  in 
which  b  exceeds  a  to  as  small  an  extent  as  possible.  N.  L. 

Velocity  of  Reaction.  By  Alexander  von  Hemptinne  and  A. 
Bekaert  (Zeit.  physikal.  Chem.,  1899,  28,  225— 240).— The  influence 
of  various  media  on  the  velocity  of  reaction  of  ethylic  bromide  with 
triethylamine  was  determined,  the  solvents  employed  being  benzene, 
xylene,  chlorobenzene,  acetone,  and  methylic,  ethylic,  propylic,  and 
benzylic  alcohols  with  various  mixtures  of  these  liquids.  It  was  found 
that,  in  mixtures  of  compounds  of  a  similar  nature,  such  as  two 
alcohols,  the  velocity  of  reaction  could  be  approximately  calculated 
from  that  in  each  constituent,  but  in  mixtures  containing  an  alcohol 
with  some  other  liquid,  the  velocity  far  exceeded  that  calculated  from  a 
mixture  rule.  The  temperature  coefficients,  as  deduced  from  the 
results  obtained  by  the  author  and  by  Menschutkin,  are  approximately 
equal  for  benzene,  acetone,  chlorobenzene,  and  xylene,  but  are 
markedly  less  for  the  alcohols.  A  few  ternary  mixtures  were  also 
examined,  and  although  the  velocity  was  not  calculable  from  those  in 
the  three  constituents,  fair  agreement  was  obtained  when  calculated 
as  a  binary  system,  A  +  (B  4-  C).  L.  M.  J. 

Chemical  Reaction  Velocities.  By  Svante  Arrhenius  {Zeit. 
physikal.'  Chem. f  1899,  28,  317 — 335). — The  author  has  previously 
suggested  that  many  reactions  such,  for  example,  as  the  inversion  of 
cane  sugar,  are  brought  about  only  with  certain  *  active '  molecules, 
and  that  equilibrium  exists  between  these  active  and  the  inactive 
molecules  (Abstr.,  1889,  1003).  The  enormous  influence  of  the 
temperature  on  the  velocity  of  inversion  is  most  probably  due  to 
change  in  the  number  of  active  molecules.  The  velocity  of  inversion 
increases  with  the  concentration  of  the  sugar,  and  the  author  points 
out  that  this  increase  is  approximately  proportional  to  the  increase  of 
osmotic  pressure  per  gram-molecule,  and  hence  it  is  this  osmotic 
pressure,  and  not  the  actual  concentration,  which  should  be  considered 
in  deducing  reaction  velocities.  As  foreign  substances  in  general 
increase  the  osmotic  pressure  of  a  compound,  they  should  also  in 
general  accelerate  the  velocities  of  reaction,  which  is  actually  the  case. 
The  velocity  of  inversion  of  sugar  by  acids  is  diminished  by  the 
addition  of  alcohol,  but  this  does  not  necessitate  a  decrease  of 
dissociation,  as  it  could  be  also  brought  about  by  a  change  in  the 
number  of  active  molecules  which  is  probably  decreased  by  the  alcohol 
just  as  the  dissociation   of  weak  electrolytes  is   diminished.     There 
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is  no  reason,  therefore,  to  assume  that  conductivity  experiments  yield 
wrong  values  for  the  dissociation  (Abstr.,  1898,  ii,  158),  whilst 
Goldschmidt's  values  for  the  solubilities  of  silver  acetate,  propionate,  and 
isobutyrate  are  in  good  accord  with  those  calculated,  if  a  correction 
which  he  overlooked  (Abstr.,  1898,  ii,  152)  is  made  for  the  change  of 
dissociation  with  concentration.  L.  M.  J. 

Gases  of  the  Argon-Helium  Type,  and  the  Periodic  System. 
By  BoHUSLAv  Brauner  (Ber.,  1899,  32,  708— 712).— The  author 
discusses  reasons  for  regarding  the  newly-discovered  gases  of  the 
argon-helium  type  as  inactive  compounds  or  allotropic  modifications 
rather  than  new  elements.  M.  0.  F. 

Crystalline-Liquids.  By  Eudolf  Schenck  {Zeit.  physikal.  Chem.^ 
1899,28,  280 — 288). — Crystalline-liquids  are  regarded  by  Lehmannas 
crystals  of  extraordinarily  small  viscosity,  whilst  by  Quincke  {Ann.  Phys. 
Chem.,  [ii],  53, 613)  they  are  considered  to  consist  of  a  multitude  of  minute, 
solid  crystallites,  each  enclosed  in  a  thin  liquid  film.  If  this  were  the 
case,  that  is,  if  the  liquid  crystals  were  not  homogeneous,  different  tran- 
sition temperatures  should  be  found  for  different  preparations  and  for 
the  products  crystallised  from  different  solvents.  Parazoxyanisoil  was 
crystallised  from  (1)  acetone,  (2)  alcohol,  (3)  chloroform,  without  any 
appreciable  change  of  the  transition  point  and  the  author  hence  con- 
siders Lehmaun's  view  to  be  correct.  Ostwald  has  suggested  that  the 
stability  interval  of  crystalline-liquids  must  be  near  the  critical  point 
for  solid  and  liquid,  that  is,  the  temperature  at  which  the  heat  of 
fusion  is  zero.  From  the  specific  heats  of  the  crystalline  and 
isotropic  liquids,  the  difference  between  the  transition  and  critical  tem- 
peratures is  calculated  as  (1)  27*6°  and  (2)  18'4° ;  the  difference  in  the 
values  is  perhaps  due  to  dimorphism  of  the  compound,  and  the 
author  considers  that  similar  determinations  with  other  compounds 
are  desirable  (compare  Abstr.,  1898,  ii,  286,  563).  L.  M.  J. 

Molecular  Weights  of  some  Inorganic  Salts.  By  Nicola 
Castoro  {Gazzetta,  1898,  28,  ii,  317— 322).— The  author  has  deter- 
mined the  molecular  weights  of  several  inorganic  salts  by  the  freezing 
point  method,  using  as  the  solvent  urethane,  for  which  the  molecular 
depression  of  freezing  point  has  been  found  by  Eyckmann  to  be  49*6°. 
At  the  melting  point  of  urethane  (about  49°),  the  molecular  weights 
of  silver  nitrate  and  of  mercuric,  cadmium,  zinc  and  stannous  chlorides 
are  in  accordance  with  the  ordinary  formulae,  but  cobalt  and  cupric 
chlorides  have  double  molecular  weights,  corresponding  with  the 
formulse  CogCl^  and  CugOl^.  Manganese  chloride  in  dilute  urethane 
solution  shows  a  tendency  to  polymerise,  the  molecular  weight  being 
greater  than  the  calculated  value  and  increasing  proportionally  with 
the  concentration.  Acetamide  was  also  tried  as  a  solvent  for  inorganic 
salts,  but  the  results  were  unsatisfactory.  T.  H,  P. 

Absorption  of  Water  Vapour  by  Compounds  and  its  Parti- 
tion between  two  Similar  and  two  Dissimilar  Substances. 
By  W.  BusNiKOFF  {Chem.  Centr.,  1898,  i,  492—494,  649-651;  from 
J,  russ.  chem.  Ges.,  29,  482 — 524).— The  rate  of  absorption  of  water 
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by  sulphuric  acid  was  determined  by  placing  the  acid  in  a  Plattner's 
desiccator  containing  water  and  weighing  from  time  to  time.  The 
variations  of  temperature  (from  18 — 23°)  during  the  experiment 
appeared  to  have  no  influence  on  the  character  of  the  results.  In  the 
first  experiment,  in  which  2 '0638  grams  of  sulphuric  acid  of  a  com- 
position corresponding  with]  H2SO4  + 0*187H2O  were  used,  the  acid 
acquired  the  composition  of  the  hydrate,  H2SO4  +  0-6H2O,  in  1-4  hours, 
of  H2SO4+IH2O  in  3-9  hours,  and  of  H2S04  +  1-5H20  in  6-7  hours. 
In  the  second  experiment,  in  which  7*2814  grams  of  acid,  corresponding 
with  H2SO4  +  0*337H2O,  were  used,  the  acid  attained  the  composition 
H2SO4  +  0-516H2O  in  4  hours,  H2SO4  + M4OH2O  in  16  hours,  H2SO4  + 
1-242  in  18  hours,  and  H2SO4  + 2-792H20  in  76  hours.  The  results 
show  that  the  rate  of  absorption  of  water  up  to  the  formation  of  the 
hydrate,  H2SO4  +  SHgO,  increases  as  the  composition  approaches  that 
of  a  definite  hydrate  and  then,  after  the  formation  of  the  hydrate, 
again  decreases. 

From  experiments  made  by  placing  two  portions  of  sulphuric  acid 
of  different  concentrations  in  the  same  desiccator,  it  was  found  that 
the  system  did  not  attain  a  state  of  equilibrium  until  both  liquids  had 
acquired  the  same  degree  of  hydration  and  then  only  if  a  definite 
hydrate  could  be  formed.  The  amount,  and  perhaps  also  the  rate,  at 
which  water  is  lost  (or  gained)  is  not  dependent  on  the  absolute 
quantity  of  the    hydrate,  but  on  its  molecular  weight. 

The  rate  of  absorption  of  water  by  calcium  chloride  was  determined 
in  the  same  way  as  in  the  case  of  sulphuric  acid.  The  calcium 
chloride  was  melted  in  a  stream  of  hydrogen  chloride,  and  then 
brought  into  the  desiccator ;  it  forms  an  opalescent  mass,  in  which 
crystals  separate  if  moisture  is  excluded.  If  the  limit  of  the  forma- 
tion of  the  hexahydrate  is  attained,  no  more  crystals  are  formed.  As 
in  the  case  of  sulphuric  acid,  the  rate  of  absorption  of  water  increases 
as  the  composition  of  a  hydrate  is  approached,  and  then  again  decreases, 
and  the  break  in  the  continuity  of  the  curve  lies  between  CaCl2  + 
lOHgO  and  CaCl2  +  IIH2O.  In  an  experiment  in  which  6*3376  grams 
of  CaCl2  +  0*820H2O  and  6*2872  grams  of  anhydrous  calcium  chloride 
were  placed  in  the  same  desiccator,  the  composition  of  the  former 
after  579  hours  corresponded  with  CaCl2-f-0 '7941120,  and  that  of  the 
latter  with  CaCl2-}-0*127H2O.  According  to  the  author,  there  is  a 
"  critical  hydrate,"  which  is  formed  when  the  substance  changes  from 
the  solid  to  the  liquid  state,  and  constitutes  a  point  of  demarcation 
between  the  absorption  and  the  liberation  of  water. 

In  a  system  in  which  10*3096  grams  of  CaCl2-l-33*12H20  and 
21*7316  grams  of  96*67  per  cent,  sulphuric  acid  were  placed  in  the 
same  vessel,  equilibrium  was  attained  after  623  hours,  and  the 
composition  of  the  liquids  corresponded  with  CaCl2  +  2H2O  and 
2H2SO4-I-5H2O  respectively.  When  2*0638  grams  of  96*67  per  cent, 
sulphuric  acid,  which  had  been  allowed  to  absorb  48274  grams  of 
water  and  6*8278  grams  of  anhydrous  calcium  chloride,  were  used, 
the  system  was  in  equilibrium  after  2230  hours,  and  the  liquids  had 
the  compositions  H2SO4  +  5H2O  and  CaCl2  +  3H20  respectively. 

Similar  results  were  obtained  with  barium  chloride  and  sulphuric 
acid,  and  with  magnesium  chloride  and  sulphuric  acid. 

VOL.  LXXVI.  ii.  25 
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According  to  the  author,  the  molecules  forming  the  hydrates  are 
arranged  symmetrically,  so  that  a  section  of  the  mass  of  the  hydrate 
CaClg  +  GHgO  would  appear  thus  : 

CaClg  -  HgO  -  H2O  -  HgO  -  H2O  -  H2O  -  H2O  -  CaClg  -  HgO. 
CaClg  -  H2O  -  H2O  -  H2O  -  H2O  -  H2O  -  H2O  -  CaClg  -  HgO,  <kc. 

The  crystalline  form  of  the  compound  may  depend  on  the  angle 
between  the  corresponding  molecules.  The  results  show  that  the 
hydrates  lose  water  when  their  molecular  tension  is  greater  than  the 
tension  of  the  surrounding  water  vapour,  or  vice  versd.      E.  W.  W. 

Oxygen  -<^olopile.  By  A.  Gawalowski  {Zeit.  arud.  Chem.j  1899, 
38, 102 — 103). — This  apparatus  is  very  similar  to  the  Russian  blast 
lamp.  A  spherical  wrought  iron  vessel  is  furnished  with  a  long 
tubular  neck  which  is  so  bent  that  its  open  end  is  immediately  below 
the  bottom  of  the  vessel,  points  horizontally,  and  is  narrowed  to  a 
blow-pipe  orifice.  The  vessel  contains  a  mixture  for  generating 
oxygen,  and  is  heated  by  a  suitable  lamp.  The  jet  of  oxygen  deflects 
a  portion  of  the  lamp  flame,  and  furnishes  a  powerful  horizontal  blow- 
pipe flame  ;  should  a  vertical  flame  be  desired,  a  fireclay  cone  bent  at 
right  angles  is  placed  in  front  of  the  jet.  M.  J.   S. 

Apparatus  for  Producing  a  Current  of  Warm  Water  of 
Constant  Temperature.  By  J.  J.  L.  van  Bun  {Zeit.  anal.  Chem.^ 
1899,  38,  96 — 99). — The  principle  made  use  of  is  identical  with  that 
of  the  ordinary  hot  water  circulation  apparatus  employed  in  conserva- 
tories. A  water  reservoir,  maintained  at  a  constant  temperature  by  a 
lamp  controlled  by  a  thermostat,  is  furnished  with  outflow  and  return 
pipes  of  caoutchouc,  which  are  connected  to  the  neighbouring  instrument, 
the  temperature  of  which  is  to  b'e  kept  constant.  M.  J.  S. 

Apparatus  for  the  Separation  of  Organic  Products.  By 
Oamille  Ohabrie  {Bull.  Soc.  Chim.,  1898,  [iii],  19,  100— 102).— This 
apparatus,  of  which  a  figure  is  given,  is  intended  to  facilitate  the 
mechanical  separation,  by  decantation,  of  liquids  of  different  densities, 
or  of  liquids  from  solids.  Provision  is  made  for  the  exclusion  of  air, 
condensation  of  vapour,  collection  of  evolved  gases,  agitation  of  the 
substances,  and  maintenance  of  a  constant  temperature.  N.  L. 
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Action  of  Acids  on  Iodic  Acid  and  lodates.  By  Paul 
Chrj^tien  (^?m.  Chim.  Phys.,  1898,  [vii],  15,  358 — 432). — The  greater 
part  of  this  work  has  already  appeared  (compare  Abstr.,  1896,  ii,  651  ; 
1897,  ii,  138).  Phosphoric  acid  partially  dehydrates  iodic  acid  without 
combining  with  it ;  but  when  iodic  anhydride  is  added  to  hot  phosphoric 
acid  boiling  at  150°,  combination  takes  place,  and  on  allowing  the  solu- 
tion to  cool,  prismatic  ci'ystals  of  the  complex  acid,  P205,18l205,4H20, 
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separate.  The  salts  of  this  acid  are  produced  on  adding  iodic  anhydride 
to  a  boiling  solution  of  the  corresponding  phosphates  in  concentrated 
phosphoric  acid  ;  the  following  are  obtained  in  this  manner  : 
Potassium  phosphiodate,  P205,18l205,4K20  +  5H20,  the  ammonium 
salt  of  the  same  type  crystallising  with  I2H2O,  the  sodium  salt, 
P205,18l205,6Na20  +  5H20,  and  the  lithium  salt,  P205,18l205,3Li20  + 
llHgO.  Salts  of  this  character  could  not  be  obtained  with  other 
metallic  radicles. 

Molybdiodic  acid  is  obtained  by  dissolving  inolybdic  dihydrate 
(2  mols.)  in  a  dilute  solution  of  iodic  acid  (1  mol.).  Its  salts  are 
produced  by  the  action  of  molybdic  dihydrate  on  the  corresponding 
iodates.  The  normal  salts  are  of  the  type  l205,2Mo03,IlO  (or  BgO), 
and  potassium,  ammonium,  sodium,  lithium,  barium,  strontium,  calcium, 
magnesium,  zinc,  cobalt,  nickel,  copper,  and  silver  salts  corresponding 
with  this  formula  are  described.  The  following  acid  salts  have  also 
been  obtained  (T205,2Mo03)3,4K20  + 7H2O,  (l205,2Mo03)3,2K20  + 
I3H2O,  (l205,2Mo03)2,K20  +  4H2O,  (l205,2Mo03)3,K20  +  7H2O, 
(l205,2Mo03)4,3(NH4)20  +  6H2O,  (l205,2Mo03)4,3SrO  +  I5H2O, 

(l205,2Mo03)3,ZnO  +  I6H2O,  (l205,2Mo03)5,2NiO  +  I5H2O,  and 
(l205,2Mo03)5,CoO  + ISHgO.  The  cadmium  and  manganese  salts 
correspond  with  the  acid  strontium  salt,  but  crystallise  with  15  and  9 
of  HgO  respectively.  The  uranium  salt  has  the  composition 
4l205,3Mo03,2U203  +  3H20,andacomplexsi7versalt,4l205,3Mo03,4Ag20, 
is  described. 

The  following  derivatives  of  tungstiodic  acid  have  been  isolated : 
the  potassium  salt,  2l205,4W03,2K20  i-SHgO,  and  the  ammonium 
salt  of  like  composition,  but  with  I2H2O.  G.  T.  M. 

Fluoriodates.  By  Rudolph  F.  Weinland  and  0.  Lauenstein 
{Zeit.  anorg.  Chem.,  1899,  20,  30 — 39). — Potassium  difluoriodate, 
KIOgFg,  obtained  by  evaporating  a  solution  of  potassium  iodate,  or 
iodic  acid  and  potassium  fluoride,  in  40  per  cent,  hydrofluoric  acid, 
crystallises  in  colourless  tablets  belonging  to  the  rhombic  system, 
[a  :  6  :  c  =  0*9925  : 1  : 1-4148],  and  is  isomorphous  with  ammonium  iodate 
\a\b\  c  =  0-9948  :  1  : 1-4335J.  It  is  stable  in  dry  air  and  when  kept 
under  petroleum,  but  on  exposure  to  the  atmosphere  decomposes  into 
iodate  and  hydrogen  fluoride ;  when  heated  in  a  tube,  it  melts  to  a 
colourless  liquid,  which  quickly  turns  yellow  and  then  decomposes  into 
potassium  fluoride  with  evolution  of  iodine,  oxygen,  and  hydrogen 
fluoride.  When  treated  with  water,  it  dissolves,  and  is  decomposed 
into  potassium  iodate  and  hydrofluoric  acid;  with  warm  sulphuric 
acid,  it  yields  hydrofluoric  acid,  but  concentrated  sulphuric  acid  at 
-  10°  is  without  action  on  the  salt.  It  is  easily  recrystallised  from 
40  per  cent,  hydrofluoric  acid.  Potassium  di-  and  tri-iodates,  when 
treated  with  hydrofluoric  acid,  are  decomposed  into  iodic  acid  and  the 
normal  iodate,  and  the  latter  is  then  converted  into  the  preceding  salt. 
The  author  was  unable  to  obtain  double  salts  of  potassium  difluoriodate 
with  alkali  haloids. 

Ammonium  dijluoriodate  separates  in  rhombic  crystals,  [a  :  5  :  c  = 
0*9871  :  1  :  1'4107],  and  is  similar  to  the  potassium  salt.  Rubidium 
fluoriodate    is    isomorphous    with    the    preceding    salts ;    [a :  5 :  c  = 

25—2 
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0-9855  :  1  : 1-4423].  Ccesium  di/luoriodate,  obtained  together  with  a 
salt  containing  more  fluorine,  which  separates  out  first,  crystallises  in 
the  rhombic  system  ;  [a  :  6  :  c=  1-1765  : 1  :  0-5603].  The  less  soluble 
salt  is  apparently  caesium  di-iodate,  in  which  2  oxygen  atoms  are  re- 
placed by  4  fluorine  atoms  ;  it  crystallises  in  hydrated  forms,  but  has 
not  yet  been  obtained  in  a  pure  state.  Sodium  difluoriodate  crystal- 
lises in  thin,  six-sided  tablets. 

riuoriodates  of  metals  which  form  sparingly  soluble  fluorides  cannot 
be  prepared  by  the  above  method,  and  fluorides  are  formed  with 
separation  of  iodic  acid.  Iodic  acid  dissolves  easily  in  hydrofluoric 
acid  without  decomposition,  and  when  the  solution  is  evaporated  to  a 
syrup,  the  iodic  acid  crystallises  out  unaltered.  Potassium  bromate, 
when  warmed  with  hydrofluoric  acid,  is  partially  decomposed,  with 
formation  of  bromine  and  oxygen  ;  potassium  chlorate  crystallises 
without  decomposition  from  hydrofluoric  acid.  E.  C.  R. 

Selenium  and  Tellurium  Compounds.  By  Rene  Metzner 
{Ann.  Chim.  Phys.,  1898  [vii],  15,  203— 288).— An  account  of  work 
already  published.  (Compare  Abstr.,  1896,  ii,  642;  1897,  ii,  132, 
169,  488,  489  ;  1898,  ii,  572 ;  and  this  vol.,  ii,  20).  G.  T.  M. 

Synthesis  of  Hydroxylamine,  By  Ad.  Jouve  {Compt.  rend., 
1899,  128,  435— 437).— When  a  mixture  of  3  vols,  of  hydrogen  with 
a  little  more  than  2  vols,  of  nitric  oxide  is  passed  slowly  over  spongy 
platinum  heated  at  115 — 120°,  a  mixture  of  hydroxylamine  and 
ammonia  is  formed.  If  the  temperature  is  allowed  to  rise  too  high, 
or  if  the  hydrogen  is  in  excess,  ammonia  is  the  sole  product,  and  in 
any  case  the  yield  of  hydroxylamine  is  small.  C.  H.   B. 

Inorganic  Hydrazine  Salts  and  the  Preparation  of  Hydrogen 
Nitride.  By  Alexander  Sabaneeff  {Zeit.  anorg.  CJiem.,  1899,  20, 
21 — 29). — Hydrazine  dithionate,'^ ^^,H^2^Q,^rQT^aiTedi  from  hydrazine 
sulphate  and  barium  dithionate,  crystallises  in  long  prisms,  is  easily 
soluble  in  water,  and  decomposes  after  a  time.  When  the  solution  is 
allowed  to  evaporate  over  sulphuric  acid,  it  decomposes  with  separation 
of  sulphuric  anhydride,  and  is  converted  into  a  mixture  of  hydrazine 
sulphate  and  the  normal  salt,  2N2H4,H2S20g ;  the  latter  is  easily 
obtained  by  adding  barium  dithionate  to  a  solution  of  hydrazine 
sulphate  previously  neutralised  with  hydrazine  hydrate. 

Hydrazine  amidosulphonate,  1^2^ii^^^3^^2*  ^^  obtained  by  adding 
barium  amidosulphonate  to  a  neutral  solution  of  hydrazine  sulphate. 
The  acid  salt,  N2H4(HS03NH2)2,  could  not  be  prepared,  the  products 
of  the  reaction  being  amidosulphonic  acid  and  the  normal  salt. 

The  double  salt,  N2H4,NH3,H4P20g,  is  obtained  by  neutralising  a 
solution  of  hydrazine  hypophosphate  (Abstr.,  1898,  ii,  578)  with 
ammonia,  using  methyl-orange  as  indicator.  It  separates  in  small 
crystals  and  is  easily  soluble  in  water. 

[With  A.  8FERk2^SKY.]—Hydrazi7ie  pyrosulphite,  2^^^,^^8jd^,  is 
obtained  by  passing  sulphurous  anhydride  into  an  aqueous  solution 
of  hydrazine  hydrate.  When  dissolved  in  water  and  neutralised 
with  hydrazine  hydrate,  it  is  converted  into  the  salt  2N2H4,H2S03. 
Both  salts  are  easily  oxidised  and  converted  into  the  corresponding 
sulphates. 
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[With  E.  Dengin.] — Hydrazine  nitrate,  NgH^jHNOg,  obtained  by 
neutralising  hydrazine  hydrate  with  nitric  acid,  using  litmus  as 
indicator,  crystallises  in  long  prisms  when  the  syrupy  solution  is 
evaporated  in  a  desiccator  under  diminished  pressure,  is  somewhat 
soluble  in  absolute  alcohol,  crystallising  from  it  in  needles,  has  a 
faintly  acid  reaction,  melts  at  69°,  begins  to  volatilise  at  140°,  is  not 
decomposed  at  300°,  and  explodes  when  heated  over  a  free  flame. 
When  treated  with  concentrated  sulphuric  acid,  a  violent  evolution  of 
nitric  oxide  takes  place ;  at  -  1 6°,  however,  there  is  no  reaction,  and 
when  warmed  with  dilute  sulphuric  acid,  hydrogen  nitride  is  formed. 
It  reacts  violently  with  phosphorus  pentachloride,  and  is  converted 
into  hydrazine  hydrochloride.  The  acid  nitrate,  '^^^^'IH^O^,  obtained 
from  barium  nitrate  and  hydrazine  sulphate,  or  by  half  neutralising 
hydrazine  hydrate  with  nitric  acid,  crystallises  in  aggregates  of  needles 
or  plates  and  is  very  unstable.  When  treated  with  absolute  alcohol, 
it  is  converted  into  the  normal  salt.  On  heating  rapidly,  it  melts  at 
103 — 104°,  but  begins  to  decompose  at  80°  when  slowly  heated,  the 
products  of  the  decomposition  at  80 — 85°  being  hydrogen  nitride,  nitric 
acid,  nitrogen,  water,  hydrazine  nitrate,  and  ammonium  nitrate.  When 
heated  on  the  water-bath,  it  yields  hydrogen  nitride  (8  per  cent.), 
nitric  acid,  nitrogen,  and  water,  and  a  residue  of  ammonium  nitrate, 
and  when  allowed  to  remain  in  a  desiccator  over  sulphuric  acid  at  the 
ordinary  temperature,  it  decomposes  into  hydrogen  nitride,  hydrazine 
nitrate,  and  ammonium  nitrate. 

Hydrogen  nitride  is  very  easily  prepared  by  cautiously  warming  a 
mixture  of  hydrazine  sulphate  (1*5  grams)  and  nitric  acid  of  sp.  gr. 
1  '3  (4  c.c),  and  passing  the  gas  into  a  solution  of  silver  nitrate ; 
the  yield  amounts  to  10 — 12  per  cent,  of  the  weight  of  hydrazine 
sulphate  employed.  E.  C.  R. 

Decomposition  of  Carbonic  Oxide  in  Presence  of  Metallic 
Oxides.  By  O.  Boudouard  {Gompt.  rend.,  1899,  128,  307—309).— 
The  author  has  studied  the  rate  of  oxidation  of  carbonic  oxide  when 
passed  over  heated  nickel  and  cobalt  oxides  at  445°,  and  finds  that,  in 
both  cases,  it  is  much  more  rapid  than  when  ferric  oxide  is  employed 
(this  vol.,  ii,  287)  ;  as  in  the  latter  case,  the  amount  of  decomposition 
increases  with  the  quantity  of  oxide  used  and  with  the  time.  In  all  these 
cases,  the  amount  of  carbon  deposited  is  of  the  same  order  of  magni- 
tude as  that  of  the  oxide  employed ;  when  a  large  excess  of  purified 
carbon  is  mixed  with  the  oxide,  the  results  obtained  are,  on  the 
whole,  the  same  as  those  already  described,  but  the  action  appears  to 
take  place  more  slowly.  W.  A.  D. 

Chlorination  of  Carbon  Bisulphide  in  Presence  of  Alu- 
minium Chloride.  By  A.  Mouneyrat  {Bull.  Soc.  Chim.,  1898, 
[iii],  19,  262 — 263). — When  a  current  of  dry  chlorine  is  passed  into 
a  cold  mixture  of  carbon  bisulphide  (300  grams)  with  finely  powdered 
anhydrous  aluminium  chloride  (5  grams),  the  gas  is  totally  absorbed, 
and  the  sole  products  of  the  reaction  are  carbon  tetrachloride  and 
disulphur  dichloride.  Carbon  chlorosulphide,  CSClg,  which  is  formed 
when  carbon  bisulphide  is  chlorinated  in  the  presence  of  iodine,  is  not 
produced,  and  it  appears  that  the  whole  of  the  bisulphide  is  converted 
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into  the  tetrachloride  before  any  sulphur  dichloride  is  formed.  When 
a  mixture  of  bromine  and  carbon  bisulphide  is  heated  with  anhydrous 
aluminium  chloride  or  bromide,  carbon  tetrabromide  is  formed,  but 
the  yield  is  small,  and  other  reactions  probably  take  place.        N.  L. 

Electrolysis  of  the  Alkali  Chlorides.  By  F.  Winteler  (ZeiL 
Elektrochem,  1898,  5,  217—221.  Compare  F.  Winteler,  this  vol., 
ii,  212,  and  F.  Foerster,  iSzc?.,  88). — Experiments  on  the  electrolytic 
oxidation  of  sodium  and  potassium  chlorates  to  perchlorates  are  de- 
scribed which  confirm  Foerster's  results,  and  add  a  few  details  as  to  the 
effect  of  temperature  and  current  density.  T.  E. 

Preparation  of  Pure  Silver.  By  Otto  Pfeiffer  {Cliem.  Zeit., 
1898,  22,  775). — Pure  silver  may  be  prepared  by  dissolving  silver 
residues  in  strong  ammonia,  distilling  off  the  excess  of  ammonia,  and 
precipitating  the  chloride  with  hydrochloric  acid.  The  washed 
chloride  is  then  placed  in  a  porous  cell  with  dilute  sulphuric  acid,  the 
cell  being  surrounded  by  the  dilute  acid.  A  plate  of  amalgamated 
zinc,  immersed  in  the  external  acid,  is  connected  by  a  platinum  wire 
with  a  piece  of  platinum  foil,  placed  in  the  porous  cell,  and  the 
apparatus  left  for  one  or  two  days  ;  the  reduced  silver,  after  washing 
with  water,  is  used  for  the  preparation  of  pure  silver  nitrate. 

A.  H. 

Preparation  of  Pure  Silver.  By  Otto  Kuhn  {Chem.  Zeit.,  1898, 
22,  868.  Compare  preceding  abstract). — Well  washed  silver  chloride 
obtained  from  silver  residues,  is  placed  in  a  platinum  crucible  which 
is  immersed  in  very  dilute  sulphuric  acid  contained  in  a  porcelain 
basin.  A  piece  of  zinc  is  placed  in  the  basin,  touching  the  external 
surface  of  the  platinum  crucible,  and  the  reduction  allowed  to  go  on 
for  about  forty-eight  hours.  The  finely  divided  silver  is  then  boiled 
with  dilute  sulphuric  acid,  well  washed,  and  used  for  the  preparation 
of  silver  nitrate.  A.  H. 

Calcium  Chloraluminate.  By  Georges  Friedel  {Zeit.  Kryst.  Min.y 
1899, 31,  72—73  ;  from  Bull.  Soc.frang.  Min.,  1897,  20,  122—136).— 
Hexagonal-shaped  tablets  of  the  composition  A103Ca(CaCl),3H20-l- 
2H2O,  and  sp.  gr.  1*892,  are  formed  when  a  mixture  of  precipitated 
alumina,  calcium  chloride,  and  calcium  oxide  with  water  is  heated  at 
400—500°.  The  crystals  lose  2H2O  at  105°  without  loss  of  trans- 
parency ;  this  water  can  be  regained  from  moist  air ;  the  remaining 
3H2O  is  only  expelled  at  a  red  heat,  with  decomposition  of  the  salt.  The 
hexagODal-shaped  crystals  consist  of  three  monosymmetric  individuals 
twinned  together ;  at  a  temperature  "of  35°,  all  trace  of  twinning  dis- 
appears, and  the  crystals  are  then  optically  uniaxial.  As  the  tempera- 
ture falls,  or  as  the  water  is  reabsorbed  in  a  crystal  which  has  been 
heated  at  80 — 100°,  there  is  a  return  to  the  original  conditions.  A 
slight  pressure  applied  to  the  crystals  brings  about  twinning,  which 
again  disappears  when  the  pressure  is  taken  off.  L.  J.  S. 

Phosphorescent  Strontium  Sulphide.  By  Josfe  R.  Mourelo 
(Compt.  rend.,lSdd,  128, 427— 429).— The  strontium  sulphide,  obtained 
from  the  carbonate   by  the   action   of   sulphur  vapour  in   absence  of 
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oxygen,  is  white  and  non-phosphorescent  when  the  carbonate  is  pure 
and  free  from  alkalis  and  calcite,  but  with  strontianite  the  product 
is  deep  grey  and  is  highly  phosporescent.  Other  minerals  containing 
strontium  carbonate  give  less  satisfactory  results.  Temperature  has 
an  important  influence  on  the  character  of  the  product  ;  if  prepared 
at  a  dull  or  cherry-red  heat,  it  is  non-phosphorescent,  and  this  holds 
good  if  prepared  at  a  white  heat,  whilst  a  bright  red  heat  gives  the 
best  result.  The  product  obtained  at  too  high  a  temperature  does  not 
become  phosphorescent  when  re-heated  (compare  this  vol.,  ii,  97  and  98.) 

C.  H.  B. 

Yttria  Earths  contained  in  Monazite  Sands.  By  Paul 
ScHUTZENBERGER  and  0.  BouDOUARD  {Bull.  Soc.  Chim.,  1898,  [iii],  19, 
227—236  and  236— 244).— The  author  denotes  by  the  term  ''yttria 
earths"  those  earths  which  yield  double  sulphates  with  potassium 
sulphate  and  dissolve  in  a  saturated  solution  of  the  latter,  but 
are  precipitated  by  oxalic  acid  or  ammonium  oxalate ;  they  were 
separated  by  precipitating  the  soluble  double  sulphates  with  hot 
potash,  dissolving  in  nitric  acid,  precipitating  by  ammonia,  repeating 
the  last  two  processes  several  times  to  remove  all  trace  of  alkali,  and 
finally  dissolving  in  nitric  acid  and  precipitating  with  oxalic  acid.  The 
oxides  obtained  by  igniting  the  mixed  oxalates  were  then  dissolved  in 
nitric  acid  and  converted  into  sulphates,  which  were  fractionally 
crystallised  a  large  number  of  times ;  the  fractions,  on  analysis,  gave 
values  for  the  atomic  weight  of  the  metal  varying  from  94 — 111,  but 
no  value  could  be  obtained  which  remained  constant  after  repeated 
crystallisation.  Crystallisation  of  the  sulphates,  therefore,  does  not 
afford  a  means  of  separating  a  pure  earth. 

The  pure  yttria  earths  were  then  converted  into  the  nitrates, 
which  were  fractionally  decomposed  to  form  the  sub-nitrates  by 
heating  at  315 — 325°;  the  unchanged  normal  nitrate  was  removed 
from  each  fraction  by  dissolving  in  water,  whilst  the  sub-nitrate 
fractions  were  converted  into  sulphates  and  analysed.  Results  for  the 
atomic  weight  of  the  metal  were  obtained  which  varied  from  93*0  to 
162'5,  although  in  neither  direction  was  a  limit  attained.  The  higher 
fractions  probably  contained  holmium,  ytterbium,  and  erbium,  whilst 
the  lower  values  probably  corresponded  with  yttrium ;  the  latter  element, 
however,  appears  to  be  present  only  in  very  small  quantity  in  the 
monazite  sands,  although  it  is  noteworthy  that  the  spark-spectra  of  all 
the  fractions  corresponded  with  that  of  pure  yttrium.         W.  A.  T>. 

Csesium  Manganese  Alum.  By  August©  Piccini  (ZeiL 
anorg.  Chem.,  1899,  20, 12 — 15). — C cesium  manganese  alum  i^  obtained 
according  to  the  method  already  described  by  the  author  (Abstr., 
1898,  ii,  521) ;  the  electrolysis  of  the  mixed  sulphates  must  be  carried 
out  at  a  temperature  not  exceeding  15°,  and  it  is  better  to  work  at 
0°.  It  crystallises  in  coral  red,  pentagonal  hemihedric  forms  belong- 
ing to  the  cubic  system,  is  decomposed  by  water  and  dilute  acids 
with  precipitation  of  manganese  dioxide,  gives  a  red  solution  in  strong 
sulphuric  acid  (1  :  3),  a  yellowish-brown  solution  in  concentrated 
nitric  acid,  and  a  brown  solution  in  concentrated  hydrochloric  acid 
with  evolution  of  chlorine  ;  this  solution  becomes  colourless  on  warm- 
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ing.  The  alum  melts  in  its  water  of  crystallisation  at  40'^,  and  cannot 
be  dehydrated  without  decomposition.  E.  C.  R. 

Pluoromanganites.     By  Rudolph  F.  Weinland  and  O.  Lauen- 

STEIN  {Zeit.  anorg.  Ghem.,  1899,  20,  40 — 45). — Potassium  manganate 
dissolves  to  a  violet  solution  in  40  per  cent,  hydrofluoric  acid  with 
evolution  of  heat,  and  on  evaporation  the  solution  yields  a  mixture  of 
potassium  permanganate  and  potassium  fluoromanganite. 

PotassiumJluoromanganitefK^MnFQ,  obtained  by  dissolving  potassium 
manganite  (prepared  by  treating  the  manganate  with  water  and 
carbonic  anhydride)  in  hydrofluoric  acid  and  potassium  fluoride,  crys- 
tallises in  small,  golden,  transparent,  hexagonal  tablets  [a :  c  =  1 :  1*6414]. 
It  turns  reddish-brown  when  cautiously  heated,  and  recovers  its 
original  colour  on  cooling  ;  at  a  higher  temperature,  it  volatilises,  and  in 
contact  with  moist  air  yields  a  violet  residue,  hydrogen  fluoride  being 
evolved,  whilst  at  a  strong  heat  it  is  decomposed  into  oxides  of  man- 
ganese and  potassium  fluoride.  It  is  decomposed  by  water  with 
precipitation  of  hydrated  manganese  peroxide,  dissolves  in  cold  hydro- 
chloric acid  to  a  dark  brown  solution  which  evolves  chlorine  when 
heated ;  when  treated  with  cold  concentrated  sulphuric  acid,  it  yields 
hydrofluoric  acid,  and  with  warm  acid,  oxygen  and  ozone.  With  nitric 
acid,  it  yields  manganese  bromide  and  hydrofluoric  acid,  and  no 
manganese  goes  into  solution;  this  reaction  distinguishes  it  from 
Christensen's  manganese  trifluoride  potassium  fluoride  (Abstr.,  1887, 
S35).  It  yields  a  brownish-red  solution  with  phosphoric  acid,  is 
insoluble  in  glacial  acetic  acid,  oxidises  oxalic  acid  in  aqueous  solution, 
decolorises  indigo  solution,  and  with  hydrogen  peroxide  yields  a  reddish 
residue  with  evolution  of  oxygen. 

Rubidium  Jluoromanganite,  RbgMnFg,  obtained  by  dissolving 
hydrated  manganese  peroxide  in  hydrofluoric  acid  and  rubidium  fluoride, 
crystallises  in  small,  yellow,  hexagonal  tablets  [a  :c  =  l  :  1*6185],  and 
resembles  the  potassium  salt. 

The  above  salts  are  the  first  crystalline  halogen  compounds  of  quadri- 
valent manganese  which  have  been  described,  manganese  tetrachloride 
being  stable  only  in  ethereal  hydrochloric  acid  at  low  temperatures. 
They  belong  to  the  same  type  as  potassium  silicofluoride,  potassium 
telluribromide,  and  potassium  platinochloride.  E.  C.  R. 

Absorption  of  Nitric  Oxide  by  Ferrous  Salts.  By  Yictor 
Thomas  (Bull.  Soc.  Chim.,  1898,  [iii],  19,  343—347.  Compare  Abstr., 
1897,  ii,  145  and  262). — Determinations  of  the  amount  of  nitric  oxide 
absorbed  at  different  temperatures  by  known  weights  of  ferrous 
chloride,  bromide  and  iodide  dissolved  in  water  and  in  alcohol,  show 
that  the  absorption  is  not  proportional  to  the  amount  of  iron  present 
in  the  solution,  but  depends  rather  on  the  nature  of  the  salt,  and,  as 
has  been  previously  shown,  on  the  nature  of  the  solvent.  Thus,  the 
amount  of  nitric  oxide  absorbed  per  100  parts  of  iron  is  greater  for 
the  chloride  than  the  bromide,  and  for  the  bromide  than  the  iodide. 
In  the  case  of  the  latter  salt,  the  temperature  seems  to  have  but  little 
influence  on  the  absorption,  either  for  aqueous  or  alcoholic  solutions. 

N.  L. 
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Preparation  of  Carbonatotetramminecobalt  Hydrogen  Car- 
bonate. By  Arturo  Miolati  {Real.  Accad.  Line,  1897,  ii,  344 — 347). 
— In  attempting  to  prepare  carbonatotetramminecobalt  thiocyanate  by 
precipitating  a  solution  of  cobalt  sulphate  with  the  theoretical  amount 
of  barium  thiocyanate  and  treating  the  filtered  liquid  according  to 
Jorgensen's  method,  a  red,  crystalline  salt  was  obtained,  which  analysis 
proved  to  be  carbonatotetramminecobalt  hydrogen  carbonate.  This 
production  of  the  hydrogen  carbonate,  which  Vortmann  first  obtained 
by  saturating  a  solution  of  the  normal  carbonate  with  carbonic  an- 
hydride, is  to  be  explained  by  its  insolubility,  as  compared  with  the 
thiocyanate,  under  the  experimental  conditions.  The  author  confirms 
Yortmann's  description  of  the  salt,  but  finds  that,  when  heated  at  the 
temperature  of  the  water-bath,  it  slowly  decomposes  and  suffers  a 
decrease  in  weight  much  greater  than  that  corresponding  with  the  loss 
of  a  molecule  of  water.  Determinations  of  the  electric  conductivity  of 
aqueous  solutions  gave  the  values  />i32  =  59-45,  />(.jq24  =  79-18,  and  /xoo  = 
82*6 ;  from  these  results,  it  is  inferred  that  hydrolytic  decomposition 
does  not  occur,  and  that  the  solution  contains  the  salt  of  a  dibasic  acid 
with  a  univalent  base,  possibly  the  pyrocarbonate, 

Action  of  Alkali  Sulphites  on  Chromic  Salts.  By  Albert 
Recoura  {Bull.  Soc.  Chim.,  1898,  19,  [iii],  168—170.  Compare 
Abstr.,  1895,  ii,  501,  1896,  ii,  27,  172).— When  sodium  sulphite 
(3  mols.)  is  added  to  a  solution  of  chromium  sulphate  (1  mol.),  the 
liquid  changes  in  colour  from  violet  to  green,  and  contains  sul- 
phurous acid,  sodium  sulphate,  and  a  basic  chromium  sulphite.  The 
basic  sulphite,  2Cr203,S02,  is  completely  precipitated  on  boiling  the 
green  solution.  Another  basic  sulphite,  Cr203,S02,  obtained  in  a  col- 
loidal form  on  evaporating  this  solution  on  the  water-bath,  dissolves 
in  water,  forming  a  neutral  solution  which  yields  a  precipitate  after  a 
time  or  on  the  addition  of  salts  such  as  potassium  chloride.  Chromic 
hydroxide  is  not  precipitated  immediately  on  the  addition  of  cold 
alkalis  to  the  green  solution ;  the  addition  of  excess  of  sodium  sulphite 
retards  the  precipitation,  but  does  not  altogether  prevent  it.  Even  in 
this  case,  a  rise  of  temperature,  or  the  addition  of  a  considerable  excess 
of  ammonia,  causes  a  deposition  of  the  hydroxide  from  the  unstable 
product  of  the  combination  of  chromium  sulphite  and  sodium  sul- 
phite. G.  T.  M. 

Combination  of  Chromic  and  Titanic  Acids.  By  Blondel  {Bull. 
Soc.  Chim.,  1898,  [iii],  19,  218). — Concentrated  aqueous  chromic  acid 
dissolves  titanic  acid  in  different  amounts  depending  on  its  concentra- 
tion, temperature,  and  the  method  used  in  preparing  the  titanic  acid  ; 
a  concentrated  solution  containing  1  part  of  titanic  oxide  to  4  parts 
of  chromic  anhydride,  when  diluted  with  8  parts  of  water  at  50° 
or  6  parts  of  water  at  100°,  gives  rise  to  a  precipitate  having  the 
composition  3Ti02,2Cr03-l-H20 ;  with  25  parts  of  cold  water  or  8  parts 
of  water  at  100°,  the  compound  2Ti02,Cr03 -t- 2H2O  is  formed,  whilst 
dilution  with  50  parts  of  cold  water  or  12  parts  of  water  at  100°  yields 
the  compound  3Ti02,Cr03  +  3H2O.  On  adding  ammonia  (1  equiv.)  to 
the    same   concentrated   solution    of    the   two  oxides,    the   compound 


370  ABSTRACTS   OF   CHEMICAL   PAPERS. 

2Ti02,Cr03  +  2H2O  is  precipitated,  and,  on  evaporating  the  mother 
liquor  in  a  vacuum,  the  compound  Ti02,3CrOo,(NH4)^0  +  H20 
separates  in  hexagonal  prisms.  W.  A.  D. 

Preparation  of  Pure  Phosphotungstic  Acid.  By  Ernst 
WiNTERSTEiN  (Ckem.  Zeitf  1898,  22,  539). — Pure  phosphotungstic 
acid,  free  from  alkali,  is  best  prepared  in  the  following  manner. 
Sodium  tungstate  (4  kilos.)  is  dissolved  in  an  equal  weight  of  water 
and  sodium  phosphate  (1  kilo.),  dissolved  in  the  boiling  liquid.  The 
solution  is  made  slightly  acid  with  sulphuric  acid  diluted  with  an 
equal  volume  of  water,  and  evaporated  until  a  crystalline  crust  forms, 
which  disappears  again  on  cooling.  After  some  time,  the  syrupy 
liquid  is  poured  off  from  the  crystals  of  sodium  sulphate,  and  extracted 
with  ether,  a  small  quantity  of  70  per  cent,  sulphuric  acid  being  added 
before  each  shaking.  Heavy,  oily,  yellow  drops  of  an  ethereal  solution 
of  phosphotungstic  acid  collect  at  the  bottom  of  the  funnel  and  are 
removed,  the  extraction  being  continued  until  these  no  longer  form. 
The  ethereal  extracts  are  united, water  is  added,  and  the  whole  extracted 
with  fresh  ether,  the  ether  being  distilled  from  the  resulting  solution 
in  a  current  of  steam.  Chlorine  is  passed  into  the  warm,  dark 
coloured  residue  until  it  becomes  light  yellow,  and,  on  cooling,  the 
greater  part  of  the  phosphotungstic  acid  crystallises  out,  the  remainder 
being  obtained  by  evaporating  the  mother  liquor.  The  yield  amounts 
to  about  2 '3  kilos,  with  the  quantities  indicated.  A.  H. 

Action  of  Hydrofluoric  Acid  on  Bismuthic  Acid  and 
Potassium  Bismuthate.  By  Rudolph  F.  Weinland  and  O.  Lauen- 
STEIN  {Zeit.  anorg.  Chem.,  1899,  20,  46 — 49). — When  bismuthic  acid 
is  treated  with  40  per  cent,  hydrofluoric  acid  at  the  ordinary  tempera- 
ture, a  violent  reaction  takes  place,  and  bismuth  trifluoride  is  formed 
with  evolution  of  oxygen  and  ozone.  If,  however,  the  reaction  takes 
place  at  —  10°,  a  very  unstable  fluorine  compound  of  quinquevalent 
bismuth  is  obtained,  which  cannot  be  isolated  ;  the  solution  has  strong 
oxidising  properties,  liberates  iodine  from  potassium  iodide,  or  chlorine 
from  hydrochloric  acid,  converts  alcohol  into  aldehyde,  and  rapidly 
destroys  organic  substances.  With  traces  of  manganese  salts,  the 
solution  gives  a  violet-red  coloration  ;  when  concentrated  in  a  vacuum, 
it  yields  bismuth  trifluoride,  and  when  it  is  extracted  with  ether  or 
poured  into  a  large  quantity  of  cold  water,  the  theoretical  quantity  of 
bismuthic  acid  is  precipitated.  Potassium  bismuthate  behaves  in  a 
similar  manner  when  treated  with  hydrofluoric  acid.  E.  C.  R. 


Minera logical   Chemistry. 


Inflammable  Gas  in  Metalliferous  Mines.  By  Gustaf  Nor- 
DENSTROM  {Jahrh,/.  Min.,  1899,  i,  Ref.  262  ;  from  Geol.  F&i\  Fdrh.,  1896, 
18,  637 — 640). — Inflammable  gas  issuing  from  borings  in  the  metal- 
liferous mines  at  Ammeberg  and  Dannemora  gave,  on  analysis  by 
Sarnstrom,  the  results  under  I  and  II  respectively.     The  source  of 
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the  gas  is  unknown,  but  it  has  certainly  not   been  derived  by  the 
decay  of  wood-work  in  water,  as  is  sometimes  the  case. 

H.  N.  Total. 

1-0  44-8  100-0 

—  66-4  100-0 

L.  J.  S. 

Strontianite  from  Bohemia.  By  C.  Friedrich  Eichleiter 
{Verh.  k.k.  geol.  Reichsanst.,  1898,  297 — 298). — Analysis  of  strontianite 
from  Lubna,  near  E,akonitz,  gave 


CH4. 

C2H4. 

CO2. 

CO. 

I.  51-0 

0-5 

1-5 

1-2 

II.  33-6 

— 

— 

. — 

SrO. 

CaO. 

CO3. 

Fe. 

Total. 

Sp.  gr. 

63-97 

5-15 

30-95 

trace 

100-07 

3-703 

It  forms  sheaf -like  or  columnar  aggregates,  which  are  pale  yellow 
on  the  exterior,  but  white  and  translucent  inside.  L.  J.  S. 

Chalybite  and  Vivianite  in  Dutch  Peat.  By  Jacobus  M.  van 
Bemmelen  {Jahrh.  f.  Min.^  1899,  i,  Eef.  220  ;  from  Archives  Neer- 
landaises  des  Sci.,  Harlem,  1897,  30,  25 — 43.  Compare  this  vol., 
ii,  302). — The  peat  of  the  moors  in  the  south-east  portion  of 
the  province  of  Drenthe,  Holland,  rests  on  alluvial  sand  and  gravel 
cemented  by  siliceous  and  ferruginous  material.  The  peat  contains  a 
relatively  large  amount  of  iron,  with  concretions  and  veins  of  white, 
amorphous  chalybite,  consisting  of  about  90  per  cent,  of  FeCOg,  and 
10  per  cent,  of  organic  matter,  with  small  amounts  of  phosphoric  acid, 
magnesia  and  alkalis.  Yivianite,  in  nodules  of  grey-blue  or  blue 
colour,  is  associated  with  the  chalybite,  or  encrusts  twigs  and  roots ; 
it  contains  about  60  per  cent,  of  Fe3(P04)2  and  FeCOg  in  the  pro- 
portion of  2:1,  and  about  40  per  cent,  of  organic  matter. 

It  is  suggested  that  the  iron  has  been  collected  as  oxide  by 
organisms,  and  afterwards  converted  into  carbonate  ;  part  of  the 
latter  being  then  acted  on  by  solutions  of  calcium  and  ammonium  phos- 
phate (from  animal  remains)  to  form  the  vivianite.  L.  J.  S. 

Minnesota  Minerals.  By  Charles  P.  Berkey  {Jahrh.  f.  Min., 
1899,  i,  Bef.  228—229  ;  from  Ann.  Eept.  (1894)  Geol  and  Nat.  Hist, 
Survey,  Minnesota,  1895,  23,  194 — 202). — The  amygdaloidal  diabase 
from  Grand  Marais,  in  the  Lake  Superior  district,  contains  in  the 
cavities,  laumontite  and  strigovite  with  some  quartz.  The  decom- 
posed rock  gave  analysis  I.  Apophyllite  crystals  (anal.  II ;  also 
trace  of  fluorine)  are  often  intergrown  with  laumontite,  to  which  is 
probably  due  the  alumina  shown  in  the  analysis ;  sp.  gr.  2-34. 
Laumontite  (anal.  Ill)  occurs  as  fine  needles.  Strigovite  (anal.  IV) 
forms  a  thin  coating  on  the  walls  of  several  of  the  amygdules. 


SiOs. 

AI2O3. 

Fe^Og. 

FeO. 

CaO. 

MgO. 

K2O. 

NagO. 

H2O. 

Total. 

I. 

55-40 

22-55 

14-67 

3-75 

1-41 

0-74 

— 

— 

0-97 

99-49 

II. 

52-61 

0-67 

trace 

— 

25-22 

0-17 

3  03 

1-71 

16-17 

99-58 

III. 

53-87 

18-06 

0-88 



11-19 

0-45 

0-29 

0-67 

13-18 

98-59 

ly. 

33-U 

13-22 

24-20 

12-19 

1-50 

3-49 

— 

— 

12-34 

100-08 

Datolite  occurs  at  Flood  Bay,  on  Lake  Superior,  in  snow-white, 
compact  masses,  with  a  very  finely  crystalline  structure.  H,  4J ; 
sp.  gr.,  2-9.     Analysis  gave  : 
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Si02.         AlaOa.FeA-  CaO.  H^O.  BjOg.  Total. 

36-90  1-51  35-67        6-60        [20-32]  10000 

Analyses  are  also  given  of  travertine  and  calcareous  marl. 

L.  J.  S. 

Asbestos  Deposits  of  Val  Malenco.     By  Luigi   Bbugnatelli 

{Jahrh.  f.  Min.,  1899,  i,  Ref.  211  ;  from  Rend.  R.  1st.  Lombardo,  1897, 
[ii],  30,  1109 — 1119). — Minerals  from  the  large  deposits  of  asbestos 
in  the  Val  Malenco,  Lombardy,  are  described.  The  asbestos  in  fine 
white  fibres  is  the  chrysotile  variety  of  serpentine. 

A  magnesium  carbonate  is  found  in  compact,  snow-white  masses, 
which,  under  the  microscope,  is  optically  biaxial  and  apparently 
orthorhombic.     Analysis  gave  : — 

MgO.  CO2.  H2O.  Total.  Sp.  gr. 

43-32         21-85         34-32         99-49         2-001—2-025 

This  may  be  identical  with  the  Yesuvian  hydrogiobertite,  or  it  may 
be  a  new  mineral. 

Crystallographic  descriptions  are  given  of  magnesite,  dolomite, 
aragonite,  and  magnetite  ;  the  last  contains  some  titanium. 

L.  J.  S. 


Physiological   Chemistry. 


Fate    of   Carbonic    Oxide    in    the    Animal    Body.     By  F. 

W ACHKOLTZ  {PJluger's  Archiv,  1899,  74,  174— 180).— The  chief  result 
of  the  experiments  recorded  is  that  the  main  portion  of  the  carbonic 
oxide  inspired  is  destroyed  in  the  tissues,  being  converted  into  carbonic 
anhydride.  Only  so  much  is  expired  as  such  as  can  be  explained  by 
the  relative  tensions  of  the  carbonic  oxide  combined  as  carboxy- 
hsemoglobin,  and  that  in  the  alveolar  air.  W.  D.  H. 

Influence  of  Sodium  Chloride  on  Proteid  MetaboUsm.  By 
■VValther  Straub  {Zeit.  Biol,  1899,  37,  527— 549).— Seven  experi- 
ments are  recorded  ;  they  were  made  on  dogs  which  were  given  a  fixed 
diet,  to  which,  on  some  days  in  the  course  of  the  observations,  a 
certain  quantity  of  sodium  chloride  was  added.  With  small  doses 
(^3  grams),  there  was  no  effect  on  proteid  metabolism ;  in  one  case, 
there  was  some  diuresis.  Even  with  larger  doses  (12  to  20  grams), 
the  effect  is  a  small  one ;  there  was  certainly  no  marked  increase  of 
proteid  metabolism,  as  some  older  observers  stated.  The  first  effect 
of  these  larger  doses  is  a  fall,  followed  by  a  rise,  of  proteid  katabolism. 
This  is  mainly  attributed  to  the  salt's  power  of  attracting  water. 

W.  D.  H. 

Alterations  of  Concentration  by  the  Difliision  of  Two 
Substances  in  Solution  into  one  another.  Absorption  in  the 
Small  Intestine.  By  Budolf  Hober  {P/iiiger's  Archiv,  1899,  74, 
225—245,  246—271.  Compare  Abstr.,  1898,  ii,  298).— The  first  of 
these  two  papers  deals  with  the  physical  problems  indicated  by  the 


PHYSIOLOGICAL  CHEMISTRY.  373 

title,  and  the  second  with  the  application  of  these  principles  to  the 
elucidation  of  the  subject  of  absorption.  The  general  conclusion 
drawn  is  that  in  the  absorption  of  salts  there  is  no  necessity  to 
regard  the  process  as  due  to  the  '  vital '  action  of  cells  ;  the  diff  usi- 
bility  of  salts  determines  their  capacity  for  absorption.      W.  D.  H. 

Influence  of  Choline  on  the  Circulation.  By  L^on  Asher  and 
Horatio  C.  Wood,  jun.  {ZeiL  Biol,  1899,  37,  307— 319).— In  experi- 
ments made  on  dogs  and  rabbits,  doses  of  3  to  10  c.c.  of  a  6  per 
cent,  solution  of  choline  were  injected  intravenously ;  the  main  effects 
of  these  large  doses  are  (1)  a  cessation  of  respiration,  (2)  an  elevation 
of  arterial  pressure.  These  effects  are  considered  to  be  due  to  the 
action  of  the  base  on  the  respiratory  and  vaso-motor  centres 
respectively.  W.  D.  H. 

Absorption  and  Excretion  of  Iron  in  the  Guinea-pig.  By 
G.  SwiRSKi  (PJluger's  Archiv,  1899,  74,  466 — 510).~The  research  is 
mainly  histological,  and  deals  with  the  kind  of  cells  chiefly  concerned 
in  the  absorption  of  iron  in  the  guinea-pig.  The  iron  reaction  is 
obtained  in  the  whole  length  of  the  alimentary  canal  with  the  exception 
of  the  stomach.  In  the  duodenum,  the  iron-containing  substance  is 
in  the  form  of  fine  granules,  but  this  is  not  regarded  as  sufficient 
evidence  that  the  duodenum  is  the  only  place  where  absorption  of 
iron  administered  either  in  the  food  or  in  the  form  of  drugs  is 
absorbed,  although  that  view  is  taken  by  some  previous  observers. 

The  iron  reaction  can  be  traced  through  the  epithelium,  the 
adenoid  tissue  beneath  it  and  its  cells,  and  the  blood  vessels.  Certain 
forms  of  leucocytes  which  appear  to  be  specially  concerned  in  the 
process  are  designated  "Fe-cytes." 

In  relation  to  the  excretion  of  iron,  the  principal  new  point  of 
interest  raised  is  the  possibility  of  excretion  through  the  respiratory 
mucous  membrane.  W.  I).  H. 

Urea  in  the  Animal  Organism,  and  in  Normal  Mammalian 
Muscle.  Urea  in  various  Animal  Fluids.  Formation  of  Urea 
in  the  Liver.  By  Bernhard  Schondorff  {PJluger's  Archiv,  1899, 
74,  307—356;  357—360;  361— 363).— The  main  bulk  of  the  first 
of  this  series  of  papers  is  devoted  to  a  review  of  previous  work  on  the 
subject  j  the  last  is  polemical,  and  is  directed  against  Salaskin,  who 
has  failed  to  find  urea  in  mammalian  muscle.  The  main  point  insisted 
on  throughout  is  that  urea  is  present  in  by  no  means  insignificant 
amount  in  muscular  tissue.  The  principal  conclusions  from  the 
author's  own  experiments  are  the  following  : — 

1.  The  various  tissues  investigated  gave  the  following  average 
results  : 

Blood  contains 0*1157  per  cent,  of  urea. 

Muscle      „  0-0884 

Liver         ,,  01115  ,,  „ 

Kidney      „  0-6695  „  „ 

Heart        „  0-1734  „  „ 

Spleen       „ 0*1215  „  „ 

Pancreas   ,,  0-1189  ,,  ,, 

Brain         „  0*1280  „  „ 
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2.  Bird's  blood  (goose)  contains  0*0174  per  cent,  of  urea.  In 
mammalia,  the  amount  rises  with  the  amount  of  proteid  in  the  food  ; 
the  percentage  in  the  blood  of  the  pig,  man  on  mixed  diet,  and  dog  on 
flesh  diet  are  respectively  0-0284,  0-0611,  and  0-120. 

3.  The  amount  of  urea  in  human  milk  and  human  amniotic  fluid  is 
about  the  same  as  in  the  blood.  The  amount  of  proteid  in  human 
milk  is  given  as  1-409  per  cent. 

4.  Of  the  nitrogen  contained  in  substances  not  precipitated  by  a 
mixture  of  phosphotungstic  and  hydrochloric  acids,  about  38  per  cent, 
in  goose's   blood,   and  50—60  per  cent,  in  the  animal  fluids  investi- 

is  present  as  urea.  W.  D.  H. 


Action  of  Superheated  Water  on  Proteids.  By  Ernst  Sal- 
KOWSKi  {Zeit.  Bioly  1899,  37,  404—416.  Compare  Abstr.,  1898,  ii, 
173). — Polemical.  A  reply  to  Neumeister's  criticisms  {Zeit.  Biol.,  36, 
420).  W.  D.  H. 

Chlorophyll  in  the  Livers  of  Invertebrates.  By  A.  Dastre 
and  N.  Floresco  {Compt.  rend.,  1899,  128,  398— 400).— When  the 
dried  and  powdered  livers  of  molluscs  and  other  animals  which  are 
supposed  to  contain  chlorophyll  or  xanthophyll  are  treated  with 
chloroform,  hsemochromogen  remains  undissolved,  and  the  solution 
contains  only  hepatochlorophyll  or  hepatoxanthophyll,  together  with 
cholechrome,  and  the  latter  shows  no  absorption  bands.  The 
solution  shows  bands  at  X670— 646,  A.548— 530,  X520— 507,  and 
X611 — 596  ;  the  first  being  the  most  distinct,  and  the  last  the  weakest. 
The  band  at  524 — 507  is  sometimes  missing,  even  when  the  band  at 
611 — 596  is  visible. 

It  is  noteworthy  that  the  three  bands  670 — 646,  611 — 596,  and 
548 — 530  coincide  with  the  bands  I,  II,  and  IV,  of  Tschirch's  xantho- 
phyll, and  it  follows  that  hepatoxanthophyll  is  identical  with  that  of 
vegetable  origin. 

Direct  experiments  in  which  edible  snails  were  kept  for  some  time 
on  a  diet  containing  no  chlorophyll  showed  that,  under  these  conditions, 
the  hepatochlorophyll  disappeared,  but  reappeared  when  chlorophyllic 
substances  were  added  to  the  diet.  This  fact,  and  the  irregular  occur- 
rence of  the  hepatochlorophyll,  show  that  it  is  really  of  vegetable 
origin,  derived  from  the  vegetable  food  of  the  particular  animal, 
and  is  absorbed  and  tenaciously  retained  by  the  hepatic  tissues. 

G.  H.  B. 

Reducing  Power  of  the  Tissues  :  Liver  and  Pancreas.  By 
Henri  Helier  {Compt.  rend.,  1899,  128,  319— 322).— The  author 
measures  the  reducing  power  by  boiling  5  grams  of  the  fresh  tissue 
with  water  for  an  hour,  filtering,  and  diluting  to  100  c.c. ;  10  c.c.  of  the 
solution  are  then  left  for  24  hours  with  25  c.c.  of  iV710  potassium  per- 
manganate, and,  after  filtering,  are  mixed  with  an  excess  of  aqueous 
sulphurous  acid  containing  a  small  quantity  of  sulphuric  acid,  and  the 
excess  finally  estimated  by  means  of  very  dilute  permanganate  solution. 
Whilst  the  reducing  values  so  obtained  are  practically  constant  for  the 
tissue  of  a  dog's  heart,  they  vary  in  a  marked  manner  in  the  case  of  the 
liver  and  pancreas.  Immediately  after  a  meal,  a  high  reducing  value  of 
the  liver  is  observed,  which  gradually  diminishes  to  less  than  one-half 
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after  3  hours;  a  rapid  increase  then  occurs,  until  after  10  hours  it  attains 
a  maximum  value  greater  than  that  first  observed.  In  the  case  of  the 
pancreas,  similar  results  are  obtained,  but  they  are  not  so  well  defined. 
The  influence  of  habit  on  the  reducing  power  of  the  tissue  is  remarkable  ; 
when  a  guinea  pig  is  fed  3  hours  after  its  ordinary  time  and  then 
killed  3  hours  later,  the  reducing  power  of  both  liver  and  pancreas 
corresponds  with  that  of  the  sixth  hour  under  the  ordinary  conditions  of 
feeding.  The  importance  of  considering  this  "functional  memory" 
{memoire  cellulaire)  in  physiological  research  is  thus  emphasised. 

W.  A.  D. 

Sulphur  in  the  Urine  under  Various  Conditions.  By  Erich 
Harnack  and  Friedrich  K.  KLEiNE(^ei^.^io^,,  1899,  37,417— 442). — 
The  experiments  recorded  are  considered  to  show  that  the  estima- 
tion of  sulphur  in  the  urine  gives  a  valuable  indication  of  changes 
in  the  metabolic  processes  in  the  organism.  The  first  series  of 
experiments  were  performed  on  dogs ;  in  their  urine,  sulphur  is 
combined  (a)  as  ordinary  sulphates,  (b)  as  ethereal  sulphates,  (c)  as 
thiosulphates,  and  (d)  as  organic  sulphur  compounds.  Dogs  are  very 
profoundly  affected  by  chloral  hydrate,  and  often  small  doses  are 
fatal.  The  main  effect  on  the  sulphur  in  the  urine  is  an  increase  of 
the  '  neutral  sulphur,'  at  the  cost  of  the  other  sulphur-containing 
constituents  of  the  urine. 

In  order  to  investigate  the  effects  of  alkalis,  two  grams  of  sodium 
carbonate  were  given  daily  with  the  food.  This  led  to  an  increased 
combustion  in  the  body,  a  marked  decrease  in  the  '  neutral '  sulphur, 
and  a  corresponding  increase  of  oxidised  sulphur ;  there  was  also  no 
storage  of  sodium  compounds  in  the  body.  Small  doses  of  soda 
abolish  the  action  of  chloral  hydrate  just  described.  Numerous 
observations  on  human  beings  in  various  pathological  states  are 
appended,  but  no  general  conclusions  are  drawn  from  these. 

W.  D.  H. 

The  Sugar  in  Diabetic  Urine.  By  Gustave  Patein  and  E. 
DuFAU  (Compt.  rend.,  1899,  128,  375 — 377). — Various  conflicting 
statements  have  been  made  as  to  the  nature  of  the  sugar  in 
diabetic  urine,  and  it  is  known  that  such  urine  may  cease  to  contain 
glucose  and  then  become  Isevogyrate.  The  author  has  endeavoured  to 
throw  light  on  these  points  by  precipitating  the  proteids  with  an  acid 
solution  of  mercuric  nitrate  followed  by  an  excess  of  sodium  hydroxide 
instead  of  with  basic  lead  acetate.  The  sugar  in  the  liquid  was  then 
estimated  by  means  of  the  polarimeter,  and  also  by  Fehling's  solution. 
Even  when  the  polarimeter  gives  higher  results  than  Fehling's 
solution,  the  sugar  present  is  dextrose  (c^-glucose) ;  when  there  is  a 
difference  between  the  results  obtained  by  the  two  methods,  it  is  due 
to  the  presence  in  the  urine  of  Isevogyrate  compounds  that  are  pre- 
cipitated by  mercuric  nitrate  in  acid  solution,  but  not  by  basic  lead 
acetate.  C.  H.  B. 
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Fermentation  of  Saccharides.  By  Elis^e  Dubourg  {Comj)t. 
rend.,  1899,  128,  440 — 442). — Certain  yeasts,  when  added  to  a  solution 
of  saccharose,  produce  no  fermentation,  but  if  they  are  added  to  a 
solution  containing  a  high  proportion  of  nitrogenous  matter  (for 
instance,  25  per  cent,  of  an  infusion  of  yeast),  together  with  5  per 
cent,  of  glucose  and  5  per  cent,  of  saccharose,  the  glucose  and  the 
greater  part  of  the  saccharose  quickly  disappear,  and  any  sugar 
remaining  is  completely  inverted.  With  less  than  0-5  per  cent,  of 
glucose,  however,  this  only  disappears,  and  the  saccharose  is  not 
attacked;  with  1"5  to  2  per  cent,  both  sugars  are  affected. 

Under  similar  conditions  and  with  suitable  yeasts,  even  the  sugars 
difficult  to  ferment,  such  as  galactose,  behave  in  the  same  way,  but 
lactose  always  offers  resistance.  The  results  seem  to  be  due  to  the 
production  of  a  much  larger  quantity  of  the  ferment  in  the  highly 
nitrogenous  liquid.  If,  after  fermentation,  the  liquid  is  decanted,  the 
residue  is  washed  with  sterilised  water  until  free  from  sugars  and  a 
nutritive  solution  of  saccharose  is  poured  over  it,  the  sugar  is  soon 
completely  inverted  and  begins  to  ferment. 

With  moulds,  on  the  other  hand,  under  similar  conditions,  only  those 
sugars  are  attacked  that  would  be  similarly  affected  by  simple 
inoculation  ;  lactose,  raffinose,  and  saccharose  do  not  ferment.  It  is 
noteworthy  that  the  only  two  saccharides  which  are  attacked  by  moulds, 
trehalose  and  maltose,  yield  glucose  only  when  hydrolysed,  and  in  this 
respect  are  analogous  to  starch,  which  is  the  only  member  of  its  group 
that  will  ferment  with  Mucorince.  C.  H.  B. 

Chemical  Action  of  Pathogenic  Micro-organisms.  By  Louis 
HuGOUNENQ  and  M.  Doyon  {jmn.  Chim.  Phys.,  1898,  [vii],  145 — 156). 
— The  action  of  pathogenic  micro-organisms  in  promoting  fermentation 
is  observed  by  adding  cultures  to  sterilised  glucose  solutions  containing 
nutrient  materials  placed  in  contact  with  excess  of  calcium  carbonate 
and  maintained  at  35°  for  a  definite  length  of  time.  At  the  close  of  the 
experiment,  the  unaltered  glucose  is  determined  in  one  portion  of  the 
solution,  the  remainder  is  filtered,  the  precipitate  examined  for  suc- 
cinic acid,  and  the  filtrate,  acidified  with  oxalic  acid,  is  distilled  to 
remove  alcohol  and  volatile  acids.  The  final  mother  liquor  is  evapora- 
ted nearly  to  dryness,  extracted  with  ether,  and  the  extract  examined 
for  lactic  acid. 

Staphylococcus  aureus  produces  small  quantities  of  alcohol  and 
inactive  lactic  acid;  the  gas  evolved  consists  of  carbonic  anhydride  and 
hydrogen ;  the  greater  part  of  the  glucose  remains  unchanged. 

Bacillus  coli  communis  gives  rise  to  both  inactive  and  dextro- 
rotatory lactic  acids,  ethylic  alcohol,  and  a  volatile  acid  not  identified. 
An  anaerobic  culture  of  the  bacillus  causes  an  evolution  of  hydrogen 
and  carbonic  anhydride.  A  similar  result  is  obtained  with  the  tetanus 
bacillus,  whilst  the  latter  gas  and  nitrogen  are  evolved  in  the  case  of 
Eberth's  bacillus. 


VEGEtA^BLil  PHYSIOLOGY   AND    AGRICULTURE.  377 

Streptococcus  pyogenes  and  the  cholera  bacillus  have  little  or  no 
fermentative  action. 

Under  favourable  conditions,  Eberth's  bacillus  and  B.  coli  communis 
(compare  Abstr.,  1897,  ii,  114)  decompose  the  alkaline  nitrates  in  1|^ 
per  cent,  solutions,  setting  free  nitrogen  and  the  corresponding  alkali, 
and  utilising  the  oxygen. 

Biliverdin  added  to  a  nutrient  solution  containing  Staphylococcus 
aureus,  the  septic  vibrio,  the  cholera  bacillus,  Eberth's  bacillus,  or  B.  coli 
communis,  is  decomposed  with  the  formation  of  a  red  colouring  matter. 
Bilirubin  under  these  conditions  also  undergoes  decomposition,  yielding 
the  same  product.  The  new  colouring  matter,  unlike  bilirubin  and 
its  derivatives,  is  soluble  in  water,  and  its  solution  is  dichroic. 
Haemoglobin  is  converted  into  hsematin  by  the  action  of  these 
organisms. 

Outchinsky  maintains  that  certain  micro-organisms,  cultivated  in 
nutrient  solutions  containing  no  proteids,  bring  about  the  formation 
of  active  substances  resembling  albumin.  The  author,  employing  the 
solution  recommended  by  this  investigator,  obtains  negative  results  in 
the  case  of  Lofler's  bacillus  and  the  bacilli  of  cholera  and  diphtheria. 

G.  T.  M. 

Production  of  Aromatic  Substances  by  Alcoholic  Fer- 
mentation in  Presence  of  certain  Leaves.  By  Georges 
Jacquemin  (Compt.rend.,  1899,  128,  369—371). — When  the  must  of 
grapes  is  mixed  with  an  aqueous  extract  of  leaves  from  the  same 
vine  and  then  allowed  to  ferment,  the  wine  obtained  is  superior  in 
flavour  and  bouquet  to  wine  obtained  from  the  same  must  in  the 
ordinary  way.  This  result  is  due  partly  to  the  formation  of 
aromatic  compounds  from  the  substances  derived  from  the  leaves 
(Abstr.,  1898,  ii,  397),  and  partly  to  the  fact  that  the  glucosides,  &c., 
in  the  extract  of  the  leaves  promote  the  development  of  the  most 
beneficial  yeasts.  The  addition  of  the  leaves  themselves,  instead 
of  the  extract,  to  the  must  does  not  give  satisfactory  results. 

C.  H.  B. 

Presence  of  Hydrocyanic  Acid  in  Various  Plants.  By 
Alexandre  Hubert  {Bull.  Soc.  Chim.,  1898,  [iii],  19,  310—313).— 
A  number  of  plants,  the  reputed  toxic  properties  of  which  have  been 
attributed  to  the  presence  of  hydrocyanic  acid,  were  examined, 
having  regard  to  the  existence  of  the  acid  both  in  the  free,  or 
feebly  combined,  state  and  in  the  form  of  glucosides  analogous  to 
amygdalin. 

Aroidece. — No  hydrocyanic  acid  was  detected  in  Arum  maculatum, 
Arum  Italicum,  Arisarum  vulgar e,  Amorphophallus  rivieri,  Caladium 
bulbosum,  and  Diffembrachia  seguine. 

Saxifragece. — Hydrocyanic  acid,  in  the  free,  or  feebly  combined, 
state,  was  found  in  the  young,  green  shoots  of  Ribes  rubrum,  to  the 
extent  of  a  few  milligrams  per  100  grams;  only  traces  are  con- 
tained in  the  full-grown  green  parts  of  the  plant.  Smaller  amounts 
of  hydrocyanic  acid  occur  in  Ii.  nigrum  and  B.  aureum,  but  none  was 
detected  in  R.  sanguineum  and  R.  uva  crispa. 

Rosacece. — Hydrocyanic   acid    is   not   contained  in    the    cultivated 
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varieties  of  Rosa.  The  embryo  of  the  fruit  of  Eryohothrya  Japomca 
yields  about  0*04  per  cent,  of  the  acid,  which  results  from  the 
hydrolysis  of  a  glucoside  by  a  soluble  ferment ;  it  is  not  found  in  the 
pericarp  or  the  seminal  integument. 

Eanunculacece.^The  leaves,  stalks,  and  buds  of  Aquilegia  vulgaris, 
at  the  commencement  of  vegetation,  yielded,  per  100  grams,  1*2,  3*6, 
and  10*0  milligrams  respectively  of  hydrocyanic  acid,  formed  by  the 
hydrolysis  of  a  glucoside  by  a  soluble  ferment.  The  expanded 
flowers  contain  a  much  smaller  quantity  of  the  acid,  which  exists  in 
the  free,  or  feebly  combined,  state,  and  almost  entirely  in  the  ovaries 
(0*01  per  cent.). 

In  none  of  the  plants  examined  is  there  sufficient  hydrocyanic  acid 
to  constitute  a  means  of  defence,  or  to  produce  serious  toxic  effects 
in  ordinary  circumstances.  The  fact  that  the  acid  occurs  only  in 
the  chlorophyllaceous  parts  of  Aquilegia  vulgaris  seems  to  confirm 
Gautier's  views  on  the  formation  of  proteids  in  plants.  N,  L. 

Manurial  Value  of  Oil  Cakes.  By  L.  Malpeaux  {Ann. 
Agron.,  1899,  25,  111—126.  Compare  Abstr.,  1897,  ii,  383).— Field 
experiments  were  continued  on  the  same  lines  as  those  previously 
described,  and  were  supplemented  by  pot  experiments  with  each 
manure.  The  results  indicate  that  the  different  cakes  act  very 
differently  ;  sesame,  as  before,  proved  to  be  the  best,  whilst  the  values 
of  the  others  decrease  in  the  order :  poppy,  earth-nut,  camelina, 
colza,  castor-oil,  cotton,  and  palm. 

For  spring  sowing,  cakes  which  act  rapidly,  such  as  poppy-seed, 
sesame,  and  castor-oil,  should  be  employed,  and  they  should  be 
applied  as  early  as  possible.  These  cakes  and  camelina  act  more 
quickly  than  the  others,  which  should  be  reserved  for  late  crops. 

The  classification,  as  indicated  by  the  author's  experiments,  is  not 
absolute,  and  might  have  to  be  altered  under  different  conditions  of 
soil  and  season.  N.  H.  J.  M. 

Action  of  Organic  Nitrogen,  especially  in  Farmyard 
Manure.  By  Theodor  Pfeiffer,  E.  Franke,  Otto  Lemmermann, 
and  H.  Schillbach  {Landw.  Versuchs-Stat.,  1899,  61,  249 — 310). — 
The  following  results  were  obtained  from  two  series  of  experiments, 
made  in  pots  and  on  small  plots,  extending  over  three  years. 

Horn  meal,  blood  meal,  and  dung  gave,  in  the  pot  experiments,  far 
better  results  than  those  obtained  by  Wagner,  the  values  of  the 
nitrogen  (compared  with  nitrate ■=  100)  being:  horn  meal,  83 — 84; 
blood  meal,  85 ;  and  dung,  49,  as  against  63,  69,  and  32  (Wagner). 
The  after  effect  of  the  manures  was  very  considerable. 

One  lot  of  farmyard  manure  which,  in  the  pot  experiments,  gave 
the  value  46,  gave  in  two  plot  experiments  the  values  92  and  93 
(nitric  nitrogen  =  100).  The  manure  decomposes  more  quickly  in 
soil  under  natural  conditions  than  in  pots,  owing  to  the  increased 
circulation  of  water  and  the  resulting  drying  up  of  the  surface. 

In  light,  sandy  soil  (plots),  the  dung  was  effective  with  mustard 
in  the  second  year,  but  not  in  the  third  year.  In  the  case  of  the 
heavy  soil  at  Rothamsted,  the  effect  of  farmyard  manure  is  clearly 
visible    after    23    years.       This     differenca     is    attributed    to    the 
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different  rates  of  decomposition  depending  on  aeration,  and  for  this 
reason,  results  obtained  with  farmyard  manure  must  be  considered  in 
conjunction  with  soil  conditions. 

Since  the  nitrogen  of  the  dung  applied  to  plots  was  utilised  to 
an  extent  almost  equal  to  nitrogen  as  nitrate,  the  manure  cannot 
have  caused  denitrification  to  any  extent,  notwithstanding  that  in  one 
case  as  much  as  600  cwt.  was  applied  per  hectare. 

In  the  case  of  the  pot  experiments,  it  is  possible  that,  owing  to 
imperfect  aeration,  there  was  a  considerable  loss  of  nitrogen  in  the 
free  state,  but  it  is  doubtful  whether  such  loss  could  have  been 
great  enough  to  account  for  the  unsatisfactory  results  obtained. 

N.  H.  J.  M. 

Field  Experiments  on  the  E£Pect  of  the  Phosphoric  Acid  of 
Basic  Slag  and  Bone  Meal.  By  Emerich  Meissl  and  Otto 
Reitmair  {Zeits.  Landw.  Versuchswesen  Oesterr.,  1898,  1,  6 — 77). — 
The  crops  selected  for  the  experiments  were  winter  wheat  and  rye. 
The  manures  employed  had  the  following  percentage  composition  : 

Fine  meal.  Total  p205-  Solubility  in  citrate. 

Basic  slag     I ,.     82*4  1803'          93-5 

„       „     II 87-0  18-16            50-6 

Bone  meal  77  5  30-11            71-2 

With  regard  to  the  effect  produced  by  the  two  lots  of  basic  slag, 
the  results  indicated  that  the  phosphoric  acid  was  equally  valuable, 
both  as  regards  the  amount  and  the  quality  of  the  produce,  not- 
withstanding the  great  difference  in  solubility  in  citrate.  The  general 
effect  was  to  improve  the  relation  of  grain  to  straw,  as  compared 
with  the  unmanured  plot ;  the  percentage  amount  of  phosphoric 
acid  in  the  produce  was  not  appreciably  altered  by  the  manure. 

So  far  as  autumn  manuring  is  concerned — no  spring  manuring 
results  are  as  yet  available — the  solubility  of  basic  slag  in  citrate  can 
no  longer  be  considered  as  a  criterion  of  the  value  of  the  manure. 
The  older  method  of  valuation,  according  to  the  amounts  of  fine 
meal  and  total  phosphoric  acid,  seems  to  be  the  most  satisfactory. 
At  the  same  time,  the  citrate  method  is  valuable  in  detecting 
adulteration  with  mineral  phosphates.  (Compare  Dafert  and  Reitmair, 
this  vol.,  ii,   382). 

In  comparison  with  basic  slag,  degelatinised  bone  meal  gave,  on 
the  whole,  better  results  as  regards  amount  of  produce,  and  equally 
good  results  as  regards  the  quality  of  the  crop.  N.  H.  J.  M. 
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Measuring  the  Volumes  of  Liquids  :  Preparation  of  Normal 
Solutions.  By  Julius  Wagner  {Zeit.  physikal.  Chem.,  1899,  29, 
193 — 219). — The  accuracy  attainable  in  ordinary  volumetric  work  and 
the  probable  errors  resulting  in  the  use   of   pipettes,  burettes,  and 
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measuring  flasks  are  discussed.  The  various  methods  of  emptying 
pipettes  were  tested  and  all  found  capable  of  giving  results  accurate  to 
0'05  per  cent.,  if  care  was  taken  to  keep  the  time  of  outflow  sufliciently 
great,  practically  no  difference  was  found  in  the  volume  of  different 
solutions  delivered  by  a  pipette.  Measuring  flasks  can  be  used  with  a 
very  high  degree  of  accuracy  if  care  is  taken  to  dry  the  neck  above 
the  mark.  All  burettes  require  careful  calibration,  after  which,  for 
quantities  above  20  c.c,  the  values  are  probably  accurate  to  0*05  per 
cent.  Errors  due  to  temperature  variations  are  important ;  thus  a 
change  from  15°  to  25°,  if  uncorrected,  leads  to  errors  of  0*2  to  0*3 
per  cent. ;  a  table  of  temperature  corrections  is  given.  Examples  are 
finally  given  to  indicate  the  untrustworthiness  of  the  commercial 
guarantee  of  purity  of  reagents.  L.  M.  J. 

Protection  of  Standard  Solutions.  By  Wilhelm  Steinfels 
{ZeiL  anal.  Chem.,  1899,  38,  154 — 165). — When  standard  solutions 
which  undergo  alteration  on  exposure  to  atmospheric  air  (alkali 
hydroxides,  stannous  chloride)  are  stored  in  tubulated  reservoirs  from 
which  the  burettes  are  filled  by  opening  a  stopcock,  they  require  to  be 
protected  by  admitting  the  air  through  an  appropriately  charged 
U-tube.  The  author  has  devised  a  form  of  glass  stopcock,  and  also  an 
arrangement  of  caoutchouc  tubes  with  a  special  pinch-clamp,  by  either 
of  which  the  connection  of  the  U-tube  both  with  the  reservoir  and 
with  the  external  air  is  opened  and  closed  by  the  action  which 
draws  out  the  solution.  The  absorption  of  moisture  from  the  solution 
and  the  deterioration  of  the  protecting  substance  are  thus  almost 
completely  prevented.     Figures  of  the  apparatus  are  given. 

M.  J.  S. 

Estimation  of  Fluorine  and  Carbonic  Anhydride,  and  the 
Estimation  of  Fluorine  in  Teeth.  By  Walther  Hempel  and 
W.  Scheffler  {Zeit.  anorg.  Chem.,  1899,  20,  1 — 11). — The  sample  for 
analysis  is  mixed  with  finely-powdered  quartz  in  the  ratio  of  15  parts 
to  1  part  of  fluorine,  and  treated  with  concentrated  sulphuric  acid 
under  diminished  pressure  in  a  flask  which  is  connected  with  a  gas 
burette.  Great  care  must  be  taken  to  ensure  the  absence  of  moisture 
from  the  apparatus.  The  mixture  of  silicon  fluoride,  carbonic  anhy- 
dride, and  other  gases  is  measured  and  treated  with  water,  to  decom- 
pose the  silicon  fluoride,  and  the  residual  gas  is  again  measured ; 
the  difference  in  the  volume  gives  the  volume  of  silicon  fluoride.  The 
carbonic  anhydride  is  then  estimated  in  the  residual  gas  by  absorption 
in  potassium  hydroxide,  and  the  small  quantity  of  carbonic  anhydride 
which  is  absorbed  during  the  treatment  with  water  is  collected  by 
washing  it  out  of  the  water  by  a  stream  of  the  residual  gas  from 
which  the  main  quantity  of  the  carbonic  anhydride  has  been  absorbed. 
The  results  are  accurate,  and  an  estimation  of  the  fluorine  can  be  per- 
formed in  about  2  hours.  A  full  description,  with  drawings  of  the 
apparatus,  is  given  in  the  original  paper. 

Before  estimating  the  fluorine  in  teeth,  it  is  necessary  to  completely 
destroy  all  organic  matter,  since,  in  the  subsequent  treatment  with 
sulphuric  acid,  it  would  cause  the  formation  of  sulphurous  anhydride. 
This   is   easily  effected  by  burning   the   finely-powdered  teeth  in  a 
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current  of  oxygen  and  no  loss  of  fluorine  takes  place,  provided  that  the 
pulverised  teeth  are  in  a  very  thin  layer.  The  analysis  of  human 
teeth  gave,  for  sound  teeth,  0-33  and  0*52  per  cent.,  and  for  unsound 
teeth,  0*19  per  cent,  of  fluorine  in  the  ash.  E.  C.  R. 

Estimation  of  Dissolved  Oxygen  in  Water.  By  Albert  LfevY 
and  FiiLix  Marboutin  {Bull  Soc.  Chim.,  1898,  [iii],  19,  149—151. 
Compare  Abstr.,  1897,  ii,  430). — The  method  for  the  estimation  of 
dissolved  oxygen  in  water,  previously  described  by  one  of  the  authors, 
having  been  adversely  criticised  by  Sokoloff,  and  also  by  Klopine, 
fresh  experimental  results  are  brought  forward  in  support  of  the 
accuracy  of  the  process,  and  it  is  pointed  out  that  the  objections 
raised  against  it  are  founded  partly  on  mistranslations  and  partly  on 
ignorance  of  various  papers  published  in  the  Annuaire  de  l' ohservatoire 
municipal  de  Montsouris,  more  especially  that  of  1894.  N.  L. 

Table  for  Calculation  of  Analyses  of  Fuming  Sulphuric  Acid. 
By  Leo  GRiJNHUT  (Zeit.  anal.  Chem.,  1899,38,  167— 171).— The  results 
of  acidimetric  titration  are  expressed  as  HgSO^,  and  a  reference  to  the 
table  gives  at  once  the  percentage  of  sulphuric  anhydride  present. 

M.  J.  S. 

Estimation  of  Nitrogen  by  Kjeldahl's  Method.  By  Leon 
Maquenne  and  E.  Roux  {Ann.  Agron.,  1899,  25,  76 — 82). — In  digest- 
ing the  substance  to  be  analysed  with  sulphuric  acid,  mercury,  and 
potassium  sulphate,  it  is  necessary  to  continue  the  heating  for  half- 
an-hour  after  the  liquid  has  become  colourless,  otherwise  low  results 
are  obtained. 

Addition  of  zinc  before  distilling  is  to  be  avoided,  owing  to  the 
readiness  with  which  nitrates  are  reduced  to  ammonia ;  pumice  must 
only  be  used  after  it  has  been  ignited  and  powdered.  Check  experi- 
ments should  be  made  with  all  the  reagents  employed ;  as  much  as 
3"65  milligrams  of  nitrogen  as  ammonia  has  been  found  in  20  c.c.  of 
pure  sulphuric  acid.  When  caustic  soda  containing  much  carbonate 
is  employed,  there  may  even  be  (in  check  experiments)  an  increase  in 
acidity,  and  to  avoid  this  source  of  error  it  is  proposed  to  insert  a  cup 
of  wire  gauze  containing  pumice  in  the  neck  of  the  distilling  flask 
(which  may  be  contracted  at  the  base)  ;  when  the  alkali  is  poured 
into  the  flask,  the  pumice  becomes  saturated  with  it,  and  so  retains 
any  carbonic  anhydride  given  off  during  the  distillation. 

The  use  of  sodium  sulphide  for  liberating  ammonia  from  its  com- 
pounds with  mercury  is  objectionable  as  sometimes  interfering  with 
the  titration ;  its  action  is,  moreover,  incomplete.  Instead  of  it,  the 
author  employs  sodium  hypophosphite,  a  gram  of  which  is  measured 
in  the  dry  state,  in  a  spoon,  dissolved  in  20  c.c.  of  water,  and  added  to 
the  diluted,  still  acid  solution.  The  reduction  of  the  mercury  salt  is 
very  rapid  when  the  liquid  is  heated,  a  few  minutes  at  70 — 80^  being 
sufl&cient.  When  cold,  powdered  pumice  and  alkali  are  added,  and 
the  analysis  completed  in  the  usual  manner. 

There  is  no  object  in  continuing  the  distillation  for  more  than  half- 
an-hour  ;  in  this  time,  the  distillate  amounts  to  about  45  c.c.  Results 
of  several  analyses  are  given,  shomn^  that  somewhat  higher  results 
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are  obtained  when  sodium  hypopliosphite  is  employed  than  with  the 
sulphide.  N.  H.  J.  M. 

Simple  Addition  to  the  Apparatus  for  Kjeldahl  Nitrogen 
Estimations.  By  Fritz  Pregl  {Zeit.  anal.  Chem.,  1899,  38, 
166 — 167). — The  object  of  this  addition  is  to  prevent  regurgitation  of 
the  standard  sulphuric  acid  in  the  absorption  flask  in  case  of  any 
accidental  diminution  of  pressure  in  the  distillation  flask.  A  simple 
trap,  consisting  of  a  small  glass  bulb  with  a  tubular  neck  continued 
internally  nearly  to  the  bottom  of  the  bulb,  and  plunging  to  a  depth 
of  about  2  mm.  into  mercury  in  the  bulb,  is  passed  through  the 
caoutchouc  stopper  of  the  distillation  flask.  There  is  a  hole  in  the 
side  of  the  bulb  near  the  top.  Should  diminution  of  pressure  occur, 
air  enters  through  the  trap,  but  the  mercury  prevents  any  escape  in 
the  opposite  direction.  When  this  trap  is  used,  the  distillation  requires 
no  attention  whatever.  M.  J.  S. 

Reactions  for  the  Detection  of  the  Nitro-group.  By  S.  P. 
MuLLiKENand  E.  E.  Barker  (^?7ier.  Ghem.  J.,  1899,  21,  271—276).— 
All  nitro-compounds,  when  dissolved  in  dilute  alcohol  containing 
traces  of  some  neutral  salt,  such  as  calcium  chloride,  are  readily 
reduced  by  zinc  dust  to  hydroxylamino-derivatives  (compare  Bam- 
berger, Abstr.,  1894,  i,  373 ;  and  Wohl,  ibid.,  409).  As  a  qualitative 
test,  the  reaction  is  best  applied  by  dissolving  3  or  4  drops  of  the 
nitro-compound  in  3  c.c.  of  50  per  cent,  alcohol,  adding  5  or  6  drops 
of  a  10  per  cent,  calcium  chloride  solution,  and  then  heating  until 
violent  boiling  begins ;  the  mixture  is  then  left  for  2 — 5  minutes, 
filtered,  and  the  filtrate  tested  with  ammoniacal  silver  nitrate,  the 
presence  of  a  nitro-compound  being  shown  by  the  strong  reducing 
power  of  the  solution.  Nitroso-,  azo-,  and  azoxy-derivatives  give 
the  reaction. 

Nitrobenzene,  in  the  presence  of  a  little  iron  and  hydrochloric 
acid,  acts  as  an  oxidising  agent  in  the  conversion  of  *'  aniline-red  oil " 
(a  mixture  in  equal  parts  of  aniline,  and  ortho-  and  para-toluidines)  into 
rosaniline,  and,  as  Lange  showed  (Abstr.,  1885,  1130),  any  other 
nitro-compound  may  be  substituted  for  nitrobenzene  in  the  reaction. 
Tliree  or  four  drops  of  the  nitro-compound  are  boiled  for  2 — 3  minutes 
in  a  test-tube  with  2  c.c.  of  "  aniline-red  oil,"  2  c.c.  of  distilled  water, 
2  c.c.  of  concentrated  hydrochloric  acid  of  sp.  gr.  1*20,  and  1  gram  of 
iron  filings,  an  excess  of  acid  being  carefully  avoided,  as  it  prevents 
the  appearance  of  the  colour.  The  red  colour  of  the  rosaniline  is  best 
observed  by  pouring  a  few  drops  of  the  dark-coloured  liquid  into 
dilute  acetic  acid.  The  ''  aniline-red  oil "  used  should  be  nearly 
colourless.  The  coloration  is  not  very  marked  with  di-  or  tri-nitro- 
compounds.  In  addition  to  nitro-compounds,  any  substance  containing 
oxygen  directly  attached  to  nitrogen,  as,  for  example,  azoxybenzene, 
nitrosobenzene,  methylphenylnitrosamine,  acetoxime,  and  ethylic 
nitrite  or  nitrate,  gives  the  reaction.  J.  J.  S. 

Valuation  of  Basic  Slag.  By  Franz  W.  Dapert  and  Otto 
Reitmair  (reprinted  from  Zeits.  Landw.  Versuchsicesen  Oesterr.,  1899, 
2,  pp.  25). — Whilst  the  results  of  Meissl  and  Reitmair's  experiments 
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(this  vol.,  ii,  379)  indicated  that  it  is  wrong  to  value  basic  slag  according 
to  the  solubility  in  citrate  rather  than  according  to  the  total  phosphoric 
acid,  subsequent  experiments  made  in  pots  (Reitmair,  Zeits.  Landw. 
Versuchsw.  Oesterr.,  1899,  2,  24)  showed  a  relatively  good  agreement 
between  the  amount  of  phosphoric  acid  taken  up  and  the  solubility  in 
citrate  or  citric  acid.  Without  underrating  the  importance  of  these 
results,  which  accord  with  those  obtained  by  Wagner,  it  is  pointed 
out  that,  in  practice,  increased  yield  of  corn  and  straw  is  what  is 
wanted.  From  this  point  of  view,  it  is  maintained  that  the  results 
of  these  and  of  Wagner's  experiments  indicate  that  it  is,  as  a  rule,  the 
amount  of  total  phosphoric  acid  in  basic  slag  on  which  the  yield  of 
corn  and  straw  depends,  whilst  the  completeness  and  rapidity  of 
the  action  depend  on  the  fineness  and  on  the  chemical  nature  of  the 
slag.  The  solubility  of  the  phosphoric  acid  in  dilute  acids  gives, 
within  certain  limits,  very  useful  indications  as  to  the  value  of  the 
slag ;  but  Wagner's  citrate  solubility  method  is  not,  per  se,  entirely 
trustworthy  as  a  means  of  ascertaining  the  practical  value  of  the 
manure. 

After  trying  a  number  of  solvents,  it  was  found  that  a  5  per  cent, 
solution  of  formic  acid  furnished  results  which  agreed  best  with  the 
production  of  corn.  It  is  therefore  proposed  that  basic  slag  should  be 
valued  according  to  the  total  phosphoric  acid  when  90  per  cent,  of 
the  total  is  soluble  in  5  per  cent,  formic  acid. 

Estimation  of  Total  Phosphoric  Acid. — Ten  grams  of  the  slag  are 
boiled  for  15  minutes  with  100  c.c.  of  nitric  acid  of  sp.  gr.  1*4  in  a  half- 
litre  flask ;  water  (300  c.c.)  is  then  added,  and  the  solution,  after  cool- 
ing, is  diluted  to  500  c.c.  Of  the  filtered  solution,  25  c.c.  are  mixed  with 
20  c.c.  of  nitric  acid  in  a  beaker,  without  using  a  rod,  and,  while  luke- 
warm, 75  c.c.  of  a  concentrated  molybdate  solution  are  quickly  added. 
After  5  minutes,  the  mixture  is  stirred  violently  for  a  whole  minute. 
In  about  half-an-hour  it  is  filtered,  washed  with  a  mixture  of  the 
concentrated  molybdate  solution  (1  part)  and  water  (20  parts), 
dissolved  in  2*5  per  cent,  ammonia,  and  precipitated  with  magnesia 
mixture. 

The  molybdate  solution  is  prepared  as  follows  : — Powdered  am- 
monium molybdate  (400  grams)  is  dissolved  in  hot  water  (about 
650  c.c),  diluted  to  1000  c.c,  and  after  quickly  cooling  to  20°,  again 
made  up  to  a  litre.  Ammonium  nitrate  (200  grams,  previously 
weighed)  is  then  added  to  870  c.c.  of  nitric  acid  (sp.  gr.  1*300  at 
15°),  stirred  violently  until  the  temperature  falls  to  about  10°,  and 
the  whole  immediately  poured,  in  a  thin  stream,  into  the  molybdate 
solution,  which  is  violently  stirred  all  the  time.  After  being  kept  for 
48  hours  at  20 — 30°  in  a  good  light,  the  solution  is  filtered,  and 
kept  in  a  cool,  dark  place. 

The  magnesia  mixture  is  a  solution  of  crystallised  magnesium 
chloride  (55  grams)  and  ammonium  chloride  (70  grams)  in  1  litre 
of  2*5  per  cent,  ammonia. 

Estimation  of  Phosphoric  Acid  Soluble  in  Formic  Acid. — Five  grams 
of  the  slag,  in  a  500  c.c.  flask,  are  moistened  with  alcohol  (5  c.c),  the 
flask  filled  to  the  mark  with  5  per  cent,  formic  acid,  and  rotated  for 
30  minutes  in  a  Wagner  apparatus ;  75  cc  of  the  filtered  extract  are 
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poured  into  a  pear-shaped  vessel  terminating  in  a  cylinder  with  0*1  c.c. 
divisions,  and  treated  with  75  c.c.  of  the  molybdate  solution.  The 
cylinder  is  closed,  kept  upright  for  5  minutes,  and  shaken  upside  down 
as  violently  as  possible  for  half  a  minute.  After  a  few  minutes,  when 
most  of  the  precipitate  has  deposited  in  the  cylinder,  any  portions  of 
the  precipitate  adhering  to  the  cork  are  washed  down  into  the  liquid, 
and  the  whole  kept  upright  for  2  hours  ;  it  is  then  shaken  in  the 
machine  for  15  minutes,  allowed  to  settle  for  an  hour,  and  the  volume 
of  the  precipitate  read  off.  The  number  of  c.c,  multiplied  by  a  factor 
to  be  determined,  gives  with  sufficient  accuracy  the  amount  of 
phosphoric  acid  dissolved. 

The  factor  is  obtained  by  determining  gravimetrically  the  amount 
of  soluble  phosphoric  acid  in  a  number  of  samples  for  which  the 
above  method  has  been  employed.  The  results  of  actual  determina- 
tions, being  divided  by  the  corresponding  volumes  of  precipitates, 
yield  an  average  value  which  is  taken  as  the  factor.  The  factor 
does  not  depend  on  the  process  if  carried  out  exactly  as  described, 
but  does  depend,  to  some  extent,  on  the  form  of  the  pear-shaped 
vessel.     The  method  is  applicable  to  any  extracts  of  slags. 

N.  H.  J.  M. 

Estimation  of  Carbonic  Oxide.  By  Charles  Frederic  Schlag- 
DENHAUFFEN  and  Pagel  {Compt.  rend.^  1899,  128,  309 — 311). — When 
carbonic  oxide  is  slowly  passed  over  carefully  dried  silver  oxide  at  60°, 
it  is  completely  converted  into  carbonic  anhydride,  and  the  method 
can  be  employed  for  its  estimation.  Dry  cuprous  oxide  is  not  acted 
on  by  carbonic  oxide  at  100°,  but  at  higher  temperatures  is  reduced  to 
metallic  copper,  the  conversion  of  carbonic  oxide  to  anhydride  being 
complete  at  300°.  Dry  bismuth  oxide  remains  unaltered  in  presence 
of  carbonic  oxide  at  temperatures  below  230°,  but  at  400°  it  is  reduced 
to  the  lower  oxide  without  yielding  the  metal ;  red  lead  commences  to 
undergo  change  at  225°,  whilst  litharge  is  only  acted  on  at  tempera- 
tures above  300°,  metallic  lead  being  formed.  W.  A.  D. 

Estimation  of  Potassium  in  Fertilisers.  By  Carl  G.  Eggertz 
and  Lars  F.  Nilson  {Zeit.  anal.  Chem.,  1899,  38,  172—173;  from 
Kongl.  Landthruks-Akad.  Hand,  och  Tidskrift,  35,  326), — The  authors 
have  endeavoured  to  clear  up  the  discrepancies  which  Atterberg  and 
others  (Abstr.,  1897,  ii,  160)  assert  to  exist  between  the  results  of  the 
Stassfurth  and  the  Swedish  methods  of  estimating  potassium,  and  find 
that  both  methods,  when  applied  to  kainite,  give  closely  concordant 
results.  In  assaying  calcined  salts,  the  differences  are  slightly  greater, 
but  still  quite  unimportant.  They  attribute  the  lower  results  obtained 
in  Sweden  mainly  to  the  fact  that  the  Stassfurth  salts,  especially  after 
calcination,  are  highly  hygroscopic,  and  insist  on  the  necessity  of 
estimating  moisture  in  all  cases.  A  defect  in  both  methods,  however, 
is  that  the  substance  is  dissolved  by  dilute  hydrochloric  acid,  whereas 
it  has  been  agreed,  by  the  meeting  of  German  chemists  at  Kiel  in  1895, 
that  only  the  potassium  soluble  in  water  should  be  estimated;  the 
insoluble  portion  should  therefore  be  removed  before  acidifying.  The 
quantity  of  acid  prescribed  in  the  Swedish  method  (1  c.c.  of  dilute  acid 
to  10  grams  of  substance)  is  insufficient,  and  permits  a  considerablQ 
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amount  of  potassium  to  adhere  to  the  precipitate  of  barium  sulphate 
obtained  when  freeing  the  solution  from  sulphates  ;  the  substitution 
of  1  c.c.  of  fuming  acid  for  this  quantity  is  recommended.  To  test 
the  weighed  platinochloride  for  impurities,  they  treat  the  weighed 
precipitate  with  1  c.c.  of  water  of  atmospheric  temperature,  remove 
this  instantly  by  suction,  wash  with  1  c.c.  of  absolute  alcohol,  and 
lastly  with  1  c.c.  of  ether,  evaporate  the  solution,  and  dry  for  10 
minutes  at  130°.  A  larger  residue  than  7  milligrams  indicates 
impurities.  M.  J.  S. 

Estimation  of  Calcium  Carbonate  in  Marl  and  Soil.  By 
Adolf  Mayer  {Landw.  Versuchs-Stat.,  1899,  61,  339— 340).— The 
usual  method,  depending  on  the  liberation  of  the  carbonic  anhydride 
which  is  then  estimated  from  the  loss  in  weight  or  else  gravimetrically 
or  gasometrically,  generally  gives  satisfactory  results.  Varieties  of 
marls  exist,  however,  which  contain  more  or  less  ferrous  carbonate 
and  some  even  effervesce,  when  treated  with  hydrochloric  acid,  although 
only  traces  of  calcium  carbonate  are  present. 

Satisfactory  results  are  obtained  when  acetic  acid  (diluted  with  two 
parts  of  water)  is  used  instead  of  hydrochloric  acid ;  with  pure  lime 
marls,  results  are  obtained  with  Scheibler's  apparatus  agreeing  with 
those  obtained  with  hydrochloric  acid,  whilst  ferrous  carbonate  is 
not  appreciably  attacked.     The  marl  must  be  finely  powdered. 

The  modification  is  of  great  practical  importance,  since  by  it  the 
presence  of  impurities  in  marl  is  readily  detected ;  marls  containing 
ferrous  carbonate  are  quite  unsuited  for  applying  to  the  land,  as  the 
ferrous  salt  would  utilise  the  oxygen  of  the  soil  and  thus  diminish  its 
neutralising  power  towards  weak  acids.  N.  H.  J.  M. 

Pormaldoxime  as  an  Agent  for  detecting  Traces  of  Copper. 
By  A.  Bach  {Gompt.  rend.,  1899,  128,  363— 365).— Formaldoxime 
hydrochloride,  (CH2!ISrOH)3,HCl,  obtained  by  the  action  of  form- 
aldehyde on  hydroxylamine  hydrochloride,  or  of  trioxymethylene  on 
hydroxylamine  hydrochloride,  and  identical  with  that  described  by 
Dunstan  and  Bossi  (Trans.,  1898,  353),  gives  a  very  intense  violet  colora- 
tion even  with  very  dilute  solutions  of  cupric  salts,  and  can  detect 
one  part  of  cupric  sulphate  in  1,000,000  parts  of  water. 

The  reagent  is  prepared  by  adding  a  molecular  proportion  of  hydroxyl- 
amine hydrochloride  to  formaldehyde  in  solution  (1  : 5) ;  after  mixing 
it  with  the  copper  solution,  a  slight  excess  of  potassium  hydroxide 
should  be  added.  The  colour  is  somewhat  similar  to  that  produced  by 
biuret,  and  it  is  noteworthy  that  the  product  of  the  action  of  con- 
centrated formaldehyde  solution  on  solid  potassium  cyanide  gives  the 
biuret  reaction.  0.  H.  B. 

Estimation  of  Mercury  in  Organic  Liquids,  and  especially  in 
Liquids  fermented  in  presence  of  Mercuric  Chloride.  By  A. 
Gayon  and  L.  Laborde  (^Ann.  Agron.,  1899,  25,  142 — 143  ;  from  Rev, 
ViticuU.,  10,  177). — The  wine  (1  litre)  is  heated  with  pure  nitric 
acid  (150  c.c.)  until  the  action  becomes  vigorous,  when  heating  is 
discontinued.  When  cold,  the  clear  yellow  liquid  is  submitted  to 
electrolysis,  and  in  about   12 — -15  hours  the  whole  of  the  mercury  is 
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deposited.  This  is  redissolved  in  a  few  c.c.  of  pure  nitric  acid,  with 
the  aid,  if  organic  matter  is  present,  of  potassium  chlorate  (0*1 — 0*2 
gram)  and  a  few  drops  of  hydrochloric  acid  ;  a  little  water  is  then 
added  and  the  chlorine  expelled  by  boiling.  The  cold  solution  is  either 
neutralised  with  ammonia  or  is  treated  with  ammonium  acetate 
and  acetic  acid,  and  titrated  with  stannous  chloride. 

It  was  found  in  every  case  that,  after  fermentation,  only  minute 
traces  of  mercury  remained  in  solution  ;  the  rest,  having  been  rendered 
insoluble,  was  found  in  the  deposit.  It  is  concluded  that  newly  made 
wines  from  the  grapes  of  vines  treated  with  salts  of  mercury  contain 
only  harmless  traces  of  mercury  (compare  De  Cazeau,  Ann.  Agron.y 
1898,  24,  42).  N.  H.  J.  M. 

The  Amount  of  Carbon  in  Electrolytically  Deposited 
Iron.  By  Hans  Yerweb  and  Friedkich  Groll  {Ber.,  1899,  32, 
806 — 809). — The  authors  do  not  agree  with  the  conclusions  of  Avery 
and  Dales  (this  vol.,  ii,  251),  that  the  use  of  ammonium  oxalate  in 
the  electrolysis  of  iron  salts  causes  the  separation  of  carbon  at  the 
cathode  and,  further,  leaves  some  of  the  iron  unchanged  in  the  solution. 
They  have  carried  out  a  number  of  experiments,  and  find  that  in  no 
case  is  the  percentage  of  iron  too  high,  and  that  the  solution  after 
the  electrolysis  does  not  contain  unchanged  iron  salt.  J.  F.  T. 

Electrolytic  Estimation  of  Nickel  in  presence  of  Iron.  By 
B.  Neumann  {Chem.  Zeit.,  1898,  22,  731). — In  order  to  avoid  the 
repeated  dissolution  and  reprecipitation  needful  in  separating  iron 
and  nickel  by  ammonia,  it  has  been  proposed  to  precipitate  the  nickel 
by  electrolysis  from  the  ammoniacal  nickel  sulphate  solution 
containing  suspended  ferric  hydroxide.  The  nickel  thus  obtained  is 
shown  to  contain  an  amount  of  iron  which  varies  with  the  quantity  of 
iron  suspended  and  with  the  duration  of  the  electrolysis.  If  ferrous 
iron  is  present,  the  quantity  in  the  nickel  deposit  is  much  increased. 
The  following  process  is  sufficiently  accurate  for  technical  purposes  : 
5  grams  of  nickel  steel  are  dissolved  in  dilute  sulphuric  acid,  the 
iron  oxidised  with  hydrogen  peroxide  or  bromine,  and  precipitated  by 
ammonium  sulphate  and  ammonia.  After  boiling,  excess  of  ammonia 
is  added  and  the  solution  diluted  to  500  c.c. ;  100  c.c.  are  filtered 
off,  warmed  to  50 — 60°,  and  electrolysed  with  a  current  density 
of  1  to  2  amperes  per  square  decimetre  and  3*4  to  3*8  volts.  The 
electrolysis  is  complete  in  1|^  to  2  hours,  and  the  results  are  satisfactory. 
Nickel  mattes  are  dissolved  in  hydrochloric  acid,  nitric  acid  being 
subsequently  added,  and  the  solution  evaporated  with  sulphui^ic  acid 
until  white  fumes  appear ;  after  removal  of  copper,  arsenic,  and  anti- 
mony in  the  usual  way,  the  solution  is  treated  as  before.  In  this 
case,  nickel  and  cobalt  are  deposited  together.  T.  E. 

Volumetric  Estimation  of  Bismuth  by  Alkaline  Arsenite. 
By  C.  Beichard  {Zeit.  anal.  Chem.,  1898,  38, 100— 101).— The  bismuth 
is  converted  into  bismuthic  acid,  either  by  adding  an  excess  of  alkali 
to  the  solution  of  a  bismuthous  salt  and  passing  a  current  of  chlorine, 
or  by  adding  the  bismuthous  salt  directly  to  a  hot  mixture  of  sodium 
hypochlorite  and  hydroxide.     After   boiling  until  the  precipitate  has 
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acquired  a  deep  red  colour,  it  is  thoroughly  washed  by  decantation.  A 
known  excess  of  a  solution  of  arsenious  anhydride  in  sodium  hydroxide 
is  then  added ;  the  more  concentrated  this  solution,  the  more  rapid 
will  be  the  reduction.  The  mixture  is  boiled  until  the  red  precipitate 
has  been  completely  reduced  to  white  bismuthous  hydroxide ;  sulphuric 
acid  is  then  added  until  the  reaction  is  strongly  acid,  and  the  precipi- 
tate is  removed  by  filtering  hot.  The  residual  arsenious  acid  in  the 
filtrate  is  then  titrated  by  permanganate.  It  is  shown  that  the  results 
obtained  are  concordant,  but  no  proof  of  their  correctness  is  given. 

M.  J.  S. 

Detection  of  Iodoform  in  Aqueous  Solution.  By  Ludwig  von 
Stubenrauch  {Chem.  Gentr.,  1898,  ii,  1285).— See  this  vol.,  i,  398. 

Action  of  Carbonic  Anhydride  on  Potassium  Ferrocyanide. 
By  GuiDO  GiGLi  {Chem.  Zeit,  1898,  22,  775— 776).— When  a  cold 
solution  of  potassium  ferrocyanide  is  saturated  with  carbonic  anhy- 
dride, only  a  very  slight  turbidity  is  produced,  but,  on  boiling, 
hydrocyanic  acid  is  evolved,  and  a  greenish  precipitate,  probably 
K2Fe2(CN)g,  is  formed  in  small  amount.  If  this  is  filtered  off  and  the 
treatment  renewed,  fresh  quantities  of  hydrocyanic  acid  and  the 
greenish  precipitate  are  formed.  It  seems  probable  that  the  carbonic 
anhydride  in  presence  of  water  forms  salts  in  which  a  portion  of  the 
potassium  of  the  ferrocyanide  is  replaced  by  hydrogen,  and  that  when 
the  liquid  is  boiled  these  decompose,  giving  rise  to  hydrocyanic  acid  and 
the  greenish-coloured  potassium  ferrous  ferrocyanide.  It  follows, 
therefore,  that  the  method  proposed  by  Fresenius  for  detecting 
potassium  cyanide  in  potassium  ferrocyanide  by  the  formation  of 
hydrocyanic  acid  when  the  solution  is  treated  with  carbonic  anhydride 
and  distilled,  is  valueless.  Sulphurous  acid  acts  similarly  to  carbonic 
anhydride,  but  more  energetically.  A.  H. 

Action  of  Dilute  Acids  on  Potassium  Ferrocyanide.  By 
WiLHELM  AuTENRiETH  {GJiem.  Zeit,  1898,  22,  866—867). — The  author 
points  out  that  the  decomposition  of  potassium  ferrocyanide  by 
carbonic  and  other  weak  acids  described  by  Gigli  (preceding  abstract), 
has  been  fully  studied  by  him  {Kurze  Anleitung  zur  Auffindung  der 
Gi/te,  1892,  s.  8),  and  recognised  by  Fresenius  (Anleitung  zur  Quali- 
tativen  Analyse,  1895,  306).  The  only  process  available  for  the 
detection  of  potassium  cyanide  in  potassium  ferrocyanide  is  that  of 
Jacquemin,  in  which  the  sample  is  distilled  with  sodium  hydrogen 
carbonate,  which  liberates  hydrocyanic  acid  from  cyanides,  but  not 
from  ferrocyanides.  A.  H. 

Detection  of  Methylic  Alcohol  in  Spirits :  Presence  of  this 
Alcohol  in  Brandy  from  Marc.  By  Auguste  Trillat  [Compt.  re^id., 
1899,  128,  438— 440).— The  author  has  applied  his  method  for  the 
detection  of  methylic  alcohol  (this  vol.,  ii,  130)  to  various  spirits. 
Fifty  c.c.  of  the  spirit  was  mixed  with  50  c.c.  of  water  and  8  grams  of 
calcium  oxide  and  fractionated  ;  the  first  15  c.c.  was  diluted  to  150  c.c, 
oxidised  by  means  of  15  grams  of  potassium  dichromate  and  70  c.c.  of 
dilute  sulphuric  acid  (1  :  5),  and  treated  in  the  manner  previously 
described  (loc,  cit.).     In  the  case  of  liquids  like  absinthe,  50  c.c.  was 
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mixed  with  50  c.c.  of  water  and  2  to  3  grams  of  calcium  hydroxide, 
filtered  through  animal  charcoal,  and  distilled  as  above. 

Genuine  rum,  arrack,  kirschwasser,  absinthe,  and  cognac  were 
found  to  be  free  from  methylic  alcohol,  and  this,  in  the  case  of  rum, 
confirms  the  statements  of  Prinsen  Geerligs ;  low  priced  samples  of 
the  same  spirits,  however,  were  found  to  contain  proportions  of 
methylic  alcohol  representing  the  addition  of  from  5  to  15  per  cent, 
of  methylated  alcohol. 

Some  samples  of  brandy  from  marc  were  found  to  be  free  from 
methylic  alcohol,  whilst  others  contained  it,  probably  as  a  result  of 
defective  distillation.  C.  H.  B. 

Colour  Reaction  for  Methylic  Alcohol.  By  S.  P.  Mulliken 
and  H.  Scudder  (Amer.  Chem.  J.,  1899,  21,  266—271). — A  piece  of 
light  copper  wire  is  wound  into  a  close  spiral  about  2  cm.  in  length  ; 
it  is  superficially  oxidised  in  the  Bunsen  flame  and,  whilst  still  red 
hot,  is  plunged  into  3  c.c.  of  the  liquid  placed  in  a  test-tube  ;  a  second 
dip  is  advisable,  and  with  solutions  containing  less  than  0*1  per  cent, 
of  methylic  alcohol  three  or  four  additional  dips  are  necessary,  the 
tube  being  cooled  after  each.  A  concentrated  spirit  should  always  be 
diluted  with  at  least  3 — 4  volumes  of  water  before  oxidation.  The 
formic  aldehyde  produced  is  detected  by  the  aid  of  a  0*5  per  cent, 
aqueous  solution  of  resorcinol.  One  drop  of  the  solution  is  added  to 
the  oxidised  methylic  alcohol  and  the  mixture  very  cautiously  poured 
down  the  side  of  a  test-tube  containing  a  few  c.c.  of  concentrated 
sulphuric  acid,  the  presence  of  methylic  alcohol  in  the  suspected 
liquid  being  indicated  by  the  appearance  of  a  pure  rose-red  zone  at 
the  junction  of  the  two  liquids.  Too  large  a  quantity  of  resorcinol  is 
to  be  avoided,  as  it  tends  to  destroy  the  purity  of  the  rose  colour. 
Other  substances  which  give  similar  colorations  are  secondary  and 
tertiary  butylic  alcohols,  dimethylethylcarbinol,  formic  acid,  and  most 
methylic  salts  and  ethers.  The  colour  with  formic  acid  is  extremely 
feeble.  Other  monohydric  alcohols  give  ochreous  yellow,  and  polyhydric 
alcohols  give  brownish-purple  colorations.  J.  J.  S. 

Distinctive  Reactions  for  Creosote  and  Guaiacol.  By  H. 
FoNZES-DiACON  (Bull.  Soc.  Chim.,  1898,  19,  [iii],  191— 192).— The 
guaiacol  present  in  commercial  creosote  may  be  estimated  colorimetri- 
cally  by  treating  a  dilute  solution  of  the  specimen  under  examination 
with  either  sodium  nitrite  and  nitric  acid  or  with  copper  sulphate 
and  potassium  cyanide,  and  matching  the  coloration  produced  with  that 
developed  by  these  reagents  in  guaiacol  solutions  of  known  strength.  In 
the  absence  of  the  standard  solutions,  a  small  quantity  of  the  specimen 
is  treated  with  2 — 3  c.c.  of  4  per  cent,  copper  sulphate  solution  and 
1 — 2  c.c.  of  potassium  cyanide  solution  of  the  same  strength ; 
coloured  strise  at  once  appear  in  the  solution ;  these,  when  viewed  by 
transmitted  light,  are  green  when  guaiacol  is  absent ;  traces  of  this 
substance  give  rise  to  reddish-grey  streaks,  whilst  larger  quantities 
produce  a  brownish-purple  coloration.  G.  T.  M. 

Estimation  of  the  Quality  of  Sugar  Beet.  By  L.  S  em  polo  w- 
SKi    {Zandiv.  VersuQhs-Stat.^   1899,  51,   341 — 349). — Hoots  from  th^ 
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sa,m0  seed,  and  growing  on  the  same  land,  vary  more  or  less  in  the 
amount  of  sugar  they  contain  (even  as  much  as  6  per  cent.),  and  it  is 
necessary  in  sampling  to  obtain  at  least  50  or  60  roots  from  a  field. 
The  most  exact  method  is  to  take  every  50th  or  100th  root,  or  if  the 
number  of  roots  is  immaterial,  a  whole  row  of  roots  may  be  taken 
from  a  field,  or  even  two  rows  at  right  angles  to  each  other.  After 
cutting  off  the  heads,  which  must  include  the  whole  of  the  cells  con- 
taining chlorophyll,  small  sections  are  rasped  from  the  whole  length  of 
each  root  (Keil's  segment  rasper  takes  out  about  9  per  cent,  of  the 
weight  of  a  root).  A  normal  pulp,  which  should  be  very  fine,  remains 
unchanged  for  12 — 24  hours. 

As  regards  the  employment  of  lead  acetate  solution,  the  ordinary 
amount  is  2  c.c.  to  the  normal  weight  of  pulp  ;  it  should  be  added  to 
the  flask  with  the  pulp,  which  is  thus  rendered  more  porous.  As  much 
as  4  c.c.  of  lead  acetate  may  be  added  without  loss  of  sugar.  Water 
extracts  require  plenty  (5 — 6  c.c.)  of  lead  acetate  solution. 

Instead  of  employing  dishes,  the  recommendation  is  made  that  the 
pulp  should  be  weighed  directly  in  flasks  with  wide  necks. 

It  has  recently  been  stated  that,  in  the  selection  of  seed  by  the  usual 
method,  sugar  beet  is  obtained  which  contains  a  high  percentage  of 
raffinose.  The  amount  of  raffinose  is,  however,  only  slight  (at  most 
0*02  per  cent.),  and  the  examination  of  five  samples  of  roots  of  high 
percentage  showed  no  considerable  difference  between  the  direct  and 
the  inversion  method. 

As  the  chemical  methods  present  no  difficulties,  special  attention 
must  be  given  to  obtaining  large  samples  of  roots  from  which  thin, 
representative  sections  must  be  properly  rasped  so  as  to  obtain  a  fine 
pulp.  N.  H.  J.  M. 

Detection  of  Aloe^.  By  Alois  Kremel  {Zeit,  anal.  Chem.^ 
1899,  38,  193 — 195  ;  from  Erstes  Decennium  der  Helfenherg.  Annalen, 
6). — Solid  substances  are  exhausted  with  alcohol,  alcoholic  or  aqueous 
solutions  are  evaporated  on  the  water-bath,  and  the  residues  dissolved 
in  water  or  alcohol  respectively.  The  latter  solution  is  again  evapor- 
ated and  the  residue  taken  up  with  water  ;  the  aqueous  solution  being 
then  precipitated  with  excess  of  basic  lead  acetate  and  the  excess  of 
lead  removed  from  the  filtrate  by  sodium  sulphate.  By  these  opera- 
tions, all  substances  which  interfere  with  the  reactions  are  removed. 
The  special  reactions  for  aloin  may  then  be  applied.  One  of  the  most 
characteristic  is  the  conversion  into  chrysammic  and  picric  acids ;  the 
solution  is  evaporated  to  dryness  and  the  residue  digested  for  some 
hours  with  6  parts  of  concentrated  nitric  acid  of  sp.  gr.  1  '45,  3  parts  of 
water  are  added,  and  the  solution  heated  on  the  water-bath.  On  the 
further  addition  of  water  and  cooling,  the  chrysammic  acid  separates 
in  deep  yellow  to  orange  crystals.  Chrysammic  acid  may  be  identified 
by  the  carmine-red  colour  of  its  alkali  salts,  the  violet  colour  of  its 
ammonium  salt,  and  the  insolubility  of  its  barium  salt.  The  picric 
acid  is  recognised  by  dyeing  wool  yellow.  M.  J.  S. 

Evaluation  of  Secale  Cornutum  (Ergot  of  Rye).  By  Hein- 
RiCH  BiiCKURTS  and  W.  Grothe  {Zeit.  anal.  Chem.,  1899,  125 — 126  ; 
from  Zeit.  allgem.  oesterr.,  Apoth.-Vereins,  50,  31),  and  by  C.  C.  Keller 
(Schweizer  Wochensch.  Fharni.,  894,  121). — In  estimating  the  cornutine 
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present,  the  fatty  oil  must  first  be  removed ;  the  drug  is,  therefore, 
reduced  to  coarse  powder  and  thoroughly  exhausted  with  light 
petroleum.  After  drying,  the  substance  is  shaken  with  100  grams  of 
ether  and  1  gram  of  magnesia,  previously  mixed  with  20  c.c.  of  water, 
and  left  for  three  or  four  hours;  60  grams  of  the  clear,  ethereal 
solution  are  then  removed,  and  shaken  in  a  separating  funnel  success- 
ively with  25,  15,  10  and  10  c.c.  of  0'5  per  cent,  hydrochloric  acid. 
The  acid  solution  is  then  supersaturated  with  ammonia  and  again 
shaken  with  ether ;  when  evaporated,  this  ethereal  solution  leaves  the 
cornutine.  Various  specimens  yielded  from  01  to  0*2  per  cent.,  and  as 
a  rule  those  dried  over  quicklime  gave  a  larger  yield  than  those  kiln- 
dried  at  50°.  M.  J.  S. 

Precipitation  of  Urea  by  Phosphotungstic  Acid.  By  Allyee 
Chassevant  {Bull.  Soc.  Chim.,  1898,  19,  255— 256).— With  solutions 
containing  more  than  2  per  cent,  of  urea,  phosphotungstic  acid  produces 
a  precipitate,  which,  however,  dissolves  on  diluting  with  water  ;  in 
using  Pfluger's  method  for  precipitating  substances  other  than  urea  from 
urine,  care  must,  therefore,  be  taken  that  the  solutions  are  sufficiently 
dilute  to  prevent  any  of  the  latter  being  thrown  down.      W.  A.  D. 

Estimation  of  Alkaloids  by  means  of  Standard  Iodine  Solu- 
tion. By  Max  Scholtz  {Arch.  Pharrn.,  1899,  237,  71— 80).--Thi3 
paper  describes  an  experimental  examination  of  Kippenberger's 
methods  (Abstr.,  1895,  ii,  467;  1896,  ii,  282,  682),  and  concludes 
with  the  words:  (1)  The  theoretical  considerations  upon  which 
Kippenberger's  methods  are  based  are  in  contradiction  with  elementary 
chemical  laws.  (2)  Kippenberger's  analytical  results  cannot  for  the 
most  part  be  obtained  under  the  conditions  employed  by  him.  (3)  The 
methods  recommended  by  Kippenberger  for  the  quantitative  estimation 
of  alkaloids  by  means  of  standard  iodine  solution  are  worthless. 

C.  F.  B. 

Estimation  of  Caffeine  in  Tea,  Coffee,  and  Kola.  By  Johannes 
Gadamer  {Arch.  Fharm.,  1899,  237,  58— 68).— The  method  of  Hilger- 
Juckenack  {Forschungsher.  ii.  Lebensmittel,  &c.,  iv.,  49,  145)  gives  a 
lower  percentage  of  caffeine  in  all  cases  than  that  of  Keller  (Abstr., 
1898,  ii,  269).  This  is  because  the  caffeine  is  not  entirely  extracted 
by  the  boiling  water ;  the  author  finds  that  3  hours  boiling  does  not 
effect  complete  extraction.  Keller's  method  is  simple,  rapid,  and  gives 
very  good  results. 

As  regards  coffee,  it  has  already  been  shown  that  Keller's  methods, 
slightly  modified,  may  be  used  with  the  raw  material  (Siedler,  Ber.  deut, 
pharm.  Ges.,  1898,  8,  19).  The  author  now  shows  that  it  may  be  used 
with  the  roasted  berries ;  here  again  the  Hilger-Juckenack  method 
gives  lower  results. 

As  regards  kola,  Keller's  method  gives  (as  in  in  the  case  of  tea)  the 
same  result  whether  ammonia  be  used,  or  water  in  its  stead.  Hence, 
if  the  dry  material  does  contain  ''combined"  caffeine,  probably  in  the 
form  of  a  tannate,  the  compound  is  at  once  decomposed  by  water.  For 
all  practical  purposes,  then,  it  is  useless  to  insist  on  the  distinction 
between  "  free  "  and  "  combined  "  caffeice ;  the  distinctive  effect  of 
kola-nut  preparations  must  be  due  to  the  presence  of  yet  other 
substances.  0.  F.  B, 
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Modification  of  the  Thalleioquinine  Test.  By  Egidio  Polacci 
{Chem.  Centr.,  1898,  ii,  1221  ;  from  Fhcci^i.  Post.,  31,  509).— Lead 
dioxide  may  be  used  instead  of  chlorine  water  when  testing  for 
quinine.  One  gram  (?  O'Ol  gram)  of  the  substance  is  put  into  a  test- 
tube  and  dissolved  in  1  c.c.  of  water  and  two  drops  of  dilute  sulphuric 
acid  ;  the  blue  fluorescence  is  in  itself  a  proof  of  the  presence  of 
quinine.  A  small  quantity  of  lead  dioxide  is  added,  the  mixture  well 
shaken,  and  after  heating  thrice  to  boiling,  4  c.c.  of  water  is  added ; 
when  the  liquid  has  become  clear,  a  few  drops  of  ammonia  are  carefully 
run  in  when  a  splendid  emerald-green  ring  is  formed  if  quinine  is 
present.  L.  de  K. 

Estimation  of  Alkaloids  in  Cinchona  Bark.  By  Wilhelm 
Lenz  {Zeit.  anal.  Chem.,  1899,  38,  141 — 154). — The  methods  hitherto 
published  are  all  more  or  less  open  to  objection.  That  prescribed  by 
the  German  Pharmacopseia,  and  that  of  Haubensack  (Abstr.,  1891, 
1402),  as  modified  by  Keller,  both  give  results  varying  with  the  degree 
of  fineness  to  which  the  bark  is  pulverised,  in  consequence,  apparently, 
of  the  feeble  penetration  of  the  cells  by  the  solvent  employed ;  with 
the  former  the  results  are  in  all  cases  too  low,  whilst  with  the  latter, 
they  are  impaired  by  the  impurity  of  the  product.  In  the  methods  of 
Meyer  (Abstr.,  1883,  388)  and  Hielbig  {Zeit.  anal.  Chem.,  1881,  20),  the 
products  are  very  impure,  and  there  is  a  risk  of  the  destruction  of 
some  of  the  alkaloids  by  the  very  powerful  agents  (lime  and  sulphuric 
acid)  employed.  With  the  object  of  breaking  down  the  cell-walls  by 
a  reagent  which  does  not  decompose  quinine,  the  author  advocates  the 
use  of  an  aqueous  solution  of  chloral  hydrate.  Ten  grams  of  the 
powdered  bark  are  macerated  for  12  hours  with  a  solution  of  20  grams 
of  chloral  hydrate  in  12 '5  grams  of  water,  and  are  then  cohobated  for 
half  an  hour  with  150  c.c.  of  61  per  cent,  alcohol,  and  2  grams  of  25 
per  cent,  hydrochloric  acid.  The  solution  is  filtered  through  glass  wool, 
and  the  residue  well  washed  with  the  same  acidified  alcohol ;  the  filtrate 
and  washings  are  evaporated  to  a  syrup,  which  is  then  triturated  with  a 
little  water  and  hydrochloric  acid,  so  as  to  precipitate  the  resin  in  the 
form  of  fine  flocks.  By  filtering  a  known  portion  of  this  mixture,  the 
washing  of  the  resin  may  be  dispensed  with.  The  acid  filtrate  is  made 
alkaline  with  sodium  hydroxide,  and  immediately  shaken  with  chloro- 
form, of  which  100,  50,  and  50  c.c.  sufiice  to  remove  all  the  alkaloids. 
The  chloroform  solution  is  shaken  thrice  with  2  per  cent,  hydrochloric 
acid  (100,  50,  and  50  c.c.)  and  once  with  50  c.c.  of  water,  and  this  acid 
solution  is  made  alkaline  and  shaken  with  ether  so  long  as  anything 
is  removed  thereby.  The  treatment  with  ether,  and  especially  the 
withdrawal  of  the  ethereal  layers,  must  be  done  rapidly,  lest  sparingly 
soluble  alkaloids  should  be  precipitated.  The  ether  is  distilled  off, 
and  the  residue  dried  at  100°.  The  estimation  of  the  quinine  in  the 
products  of  the  above  five  processes  by  conversion  into  iodo-sulphate 
according  to  De  Yrij  (Abstr.,  1876,  i,  964)  showed  that  the  chloral 
process  gave  a  result  agreeing  closely  with  that  of  Haubensack- 
Keller,  and  higher  than  any  of  the  others,  and  the  method  is  in- 
dependent of  the  extent  to  which  the  bark  is  pulverised. 

M.  J.  a 
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Discrimination  of  Eucaine  and  Cocaine.  By  Gustave  Vulpius 
{Zeit.  anal.  Ghem.,  1899,  38,  197;  from  Pharm.  Centralhalle,  37, 
295). — A  decigram  of  the  substance  is  dissolved  in  50  c.c.  of  water 
of  18 — 20°  in  a  graduated  cylinder  and  gently  mixed  with  two  drops 
of  aqueous  ammonia.  A  pure  cocaine  salt  will  remain  clear  for  at 
least  a  minute,  and  even  if  on  vigorous  shaking  crystals  of  cocaine 
separate,  the  liquid  does  not  lose  its  transparency.  In  presence  of 
2  per  cent,  of  eucaine,  a  strong,  milky  turbidity  is  immediately  produced 
by  the  ammonia,  and  only  disappears  on  adding  10  c.c.  more  water; 
with  5  per  cent,  of  eucaine,  20  c.c.  of  water  must  be  added. 

M.  J.  S. 

A  Delicate  Test  for  Solanine,  and  the  amount  Yielded  by 
Potatoes.  By  Bauer  {Zeit.  angw.  Chem.,  1899,  99— 100).— The 
quantity  of  solanine  was  estimated  by  the  process  devised  by  Meyer, 
the  potatoes  being  first  boiled  in  their  skins.  The  crop  from  1897 
yielded  0*002,  and  that  from  1898,  0-0026  per  cent,  of  the  alkaloid. 

The  following  test  for  the  alkaloid  exceeds  in  delicacy  the  usual  test 
with  selenic  sulphuric  acid.  If  solanine  is  heated  on  the  water-bath 
with  a  solution  of  telluric  acid  in  moderately  concentrated  sulphuric 
acid,  a  fine  raspberry-red  colour  is  developed,  which  lasts  for  two  or 
three  hours.  Other  alkaloids,  such  as  atropine,  morphine,  and  quinine, 
are  not  affected.  L.  de  K. 

Egg-albumin  and  Yolk  of  Egg.  By  Karl  Dieterich  {Chem.  Centr. , 
1898,  ii,  1283—1284  ;  from  Pharm.  Centr.-H.,  39,  789—794.  Compare 
Abstr.,  1898,  i,  390). — White  of  egg  contains  7 — 17*5  per  cent,  of 
water,  and  has  an  iodine  absorption  number  =110 — 170,  that  of  the 
anhydrous  albumin  being  150 — 1 70.  In  determining  the  iodine  number, 
the  albumin  should  be  completely  dissolved  by  allowing  it  to  remain 
with  water  overnight.  Ordinary  egg-albumin  contains  less  than  1  per 
cent,  of  fat,  but  albumin  from  which  the  yolk  has  been  incompletely 
separated  has  a  higher  content.  To  test  for  gum,  dextrin,  gelatin, 
abnormal  treatment,  &c.,  1  gram  of  the  air-dried  substance  is  dissolved 
in  50  c.c.  of  water,  and  the  solution  allowed  to  remain  3  days  in  a 
closed  vessel  with  a  volume  of  a  standard  solution  of  iodine  equal  to 
20  c.c.  of  a  decinormal  solution  of  sodium  thiosulphate.  It  should 
then  not  require  more  than  11  c.c.  or  less  than  6*5  c.c.  of  the  sodium 
thiosulphate  solution.  The  amount  of  water  in  white  of  egg  is  deter- 
mined by  drying  at  100°,  and  the  ash  should  not  be  more  than  6  per 
cent.    Insoluble  substances  such  as  fibrin  are  weighed  on  tared  papers. 

To  test  yolk  of  egg^  the  fibrin,  albumin,  yolk,  and  egg-oil  are  each 
isolated,  and  the  iodine  absorption  number  of  each  determined.  The 
fibrin,  which  amounts  to  about  1  per  cent.,  is  separated  from  the  yolk 
by  beating,  filtering  through  cloth,  and  drying.  The  soluble  albumin  is 
carefully  evaporated  and  dried  at  30°.  The  yolk,  freed  from  fat  and 
separated  from  the  egg-oil  by  ether,  has  a  very  pale  colour. 

E.  W.  \V. 
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Atomic  Refraction  of  Metals  in  Carbonyl  Compounds,  and 
the  Constitutional  Formulae  of  these  Derivatives.  By  Antonio 
J.  Ferreira  da  Silva  {Bull.  Soc.  Chim.,  1898,  19,  [iii],  441—445. 
Compare  Abstr.,  1891,  1322).— In  reply  to  Nasini  (Abstr.,  1898,  ii, 
274),  the  author  objects  to  the  interpretation  put  on  his  former  state- 
ments (Abstr.,  1897,  ii,  406),  and  shows  by  reference  to  this  investi- 
gator's data  that  the  molecular  refraction  of  organic  and  metallic 
carbonyl  compounds  cannot  be  an  additive  property.  Assuming  that 
the  atomic  refraction  of  the  elements  combined  with  carbonyl  is  normal, 
the  molecular  refraction  of  this  radicle  varies  from  9*13  to  18*39. 

G.  T.  M. 

Optical  Isomerism.  By  Paul  Walden  {Cliem.  Centr.,  1898,  ii, 
917—918;  from  J.  Russ.  Chem.  Soc,  30,  483— 545).— A  summary  of 
the  papers  bearing  on  the  subject  of  optical  isomerism,  published  in 
the  Berichte  and  Zeit.  physikal.  Chem.  since  1893,  with  special  reference 
to  methods  of  preparation  and  theoretical  inferences  (compare  Abstr., 
1893,  i,  250  ;  1895,  ii,  65,  149  ;  1896,  i,  205  ;  ii,  553,  633;  1898,  i, 
176,  178  ;  ii,  149).  The  new  matter  here  collected  is  concerned  mainly 
with  chlorosuccinic,  bromosuccinic,  chloromalic,  phenylchloracetic,  and 
chloropropionic  acids  and  their  derivatives.  E.  W.  W. 

Radiations  from  Uranium  and  other  Substances.  By  Henri 
Becquerel  {Gompt.  rend.,  1899,  128,  771 — 777).— The  intensity  of  the 
radiations  from  uranium  and  its  compounds  shows  no  appreciable 
variation  after  three  years,  although  during  the  whole  of  this  time 
they  have  been  enclosed  in  a  wooden  box  encased  with  lead.  There 
was  some  indication  of  a  slight  diminution  in  the  intensity  of  the 
radiation  during  the  first  two  or  three  months  under  these  conditions, 
but  the  evidence  was  not  conclusive,  and  the  intensity  remained  constant 
subsequently.  Two  of  the  earlier  observations  with  uranium  indicated 
that  the  rays  can  be  polarised  by  tourmaline,  but  subsequent  observ- 
ations with  uranium,  and  also  with  radium  and  polonium,  have  failed  to 
confirm  this  result.  Many  experiments  showed  apparent  reflection  of 
the  radiations  from  uranium,  radium,  and  polonium  from  the  surface 
of  many  metals,  wood,  glass,  paper,  paraffin,  and  other  substances. 
No  appreciable  differences  were  observed  between  rough  and  polished 
surfaces,  and  no  reflection  of  definite  images  could  be  obtained,  and  the 
experiments  do  not  distinguish  decisively  between  diffuse  reflection 
and  secondary  radiation.  Possibly  both  causes  operate  simultaneously, 
but  whichever  it  may  be,  the  intensity  of  the  effects  observed  is  not 
affected  by  reducing  the  pressure  of  the  surrounding  atmosphere  to 
20  mm.  In  some  conditions,  the  photographic  effect  of  the  apparently 
reflected  rays  is  greater  than  that  of  the  direct  radiation,  and  this 
result  seems  to  indicate  the  occurrence  of  secondary  radiation. 

Some  evidence  was  obtained  of  refraction  of  the  rays  at  vertical 
edges  of  sheets  of  glass,  mica,  paper,  and  other  substances,  but,  on  the 
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other  hand,  the  radiations  were  found  to  pass  witliout  deviation  through 
prisms  of  glass  and  metals,  absorption  taking  place  in  proportion  to 
the  thickness  of  the  material. 

The  radiations  from  various  substances  are  not  only  unequal  in 
intensity,  but  are  absorbed  by  different  substances  in  different  degrees. 
The  radiations  from  uranium  and  radium  show  practically  the  same 
absorption  phenomena,  although  those  from  radium  are  the  more 
intense.  The  rays  from  polonium  pass  much  less  rapidly  through  paper, 
mica,  calcite,  or  quartz  than  the  rays  from  radium.  Thin  sheets  of 
aluminium  are  more  transparent  to  rays  from  polonium  than  to  those 
from  uranium,  but  with  thick  sheets  (2  mm.)  the  converse  is  the  case. 

The  radiations  from  uranium,  radium,  polonium,  and  thorium 
resemble  Rontgen  rays  much  more  than  ordinary  light.  Hitherto, 
however,  it  has  not  been  found  possible  to  change  the  intensities  of 
the  radiations  by  physical  influences.  The  radiating  substances  seem 
to  be  analogous  to  ordinary  phosphorescent  materials,  but  to  retain 
relatively  a  very  much  greater  reserve  of  energy.  C.  H.  B. 

[Zinc  Sulphide  Actinophotometer.]  By  Charles  Henry  {Compt. 
rend.,  1899,  128,  941 — 944). — A  photochemical  paper  discussing  the 
advantages  of  the  author's  zinc  sulphide  actinometer  for  photographic 
purposes.  G.  T.  M. 

Variance  of  the  Voltaic  Cell.  By  Wilder  D.  Bancroft  (/. 
Physical  Chem..,  1898,  2,  427 — 440). — In  applying  the  phase  rule  to 
voltaic  cells,  theE.M.F.  appears  as  a  variable  in  addition  to  the  temper- 
ature, the  pressure,  and  the  concentration  of  the  solutions.  The 
variance  of  the  whole  cell  F=  5v,  where  2v  is  the  sum  of  the  variances 
of  the  separate  elements  of  the  Cell.  If  the  temperature  and  pressure 
of  the  cell  are  uniform  for  all  the  elements,  then  F=  %{y  -  2)  +  2.  Thus, 
for  the  Clark  cell,  Zn  |  ZnS04aq.,Hg2S04  (solid)  |  Hg,  r=(0  +  1-f  0)  + 
2  =  3,  the  E.M.F.  varying  with  the  temperature,  the  pressure,  and  the 
concentration  of  the  zinc  sulphate  solution ;  for  the  Daniell  cell, 
Zn  I  ZnS04aq.  |  CuS04aq.  |  Zn,  F=  (0  +  1  +  1  +  0)  +  2  =  4.  The  effect  of 
concentration  on  the  E.M.F.  can  be  determined  from  the  theorem  of 
Le  Chatelier,  that  on  passing  a  current  the  concentration  will  change 
in  such  a  manner  as  to  oppose  a  maximum  counter  E.M.F.  ;  thus  when 
the  current  flows  through  a  cell  in  such  a  direction  that  zinc  passes  into  a 
zinc  sulphate  solution,  the  E.M.F.  will  be  increased  by  diluting  the 
zinc  sulphate,  and  vice  versd.  The  E.M.F.  will  increase  with  the 
pressure  if  the  volume  of  the  cell  decreases  with  the  passage  of  the 
current,  as  was  predicted  by  Gibbs  and  verified  by  Gilbault  {Compt. 
rend.,  1891,  113,  465).  The  effect  of  temperature  can  be  deduced 
in  a  similar  way.  T.  M.  L. 

Electromotive  Force  between  Amalgams.  By  Hamilton 
P.  Cady  {J.  Physical  Chem.,  1898,  2,  551— 564).— The  electromotive 
force  between  two  amalgams  of  different  concentrations  is  independent 
of  the  concentration  of  the  electrolyte  and  of  the  solvent  used  in 
preparing  it ;  this  has  been  verified  with  zinc  and  calcium  amalgams, 
using  as  the  electrolyte  solutions  of  zinc  chloride,  calcium  chloride,  or 
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calcium  iodide  in  water,  alcohol,  or  pyridine.  The  electromotive 
force  is  calculated  from  the  formula  E  =  0-0002.(T/v.)\og^Q{cJc2),  where 
T  is  the  absolute  temperature,  v  is  the  valency  of  the  metal  in  the 
electrolyte,  and  c^  and  c^  are  the  concentrations  of  the  two  amalgams. 
Using  this  formula,  normal  results  are  obtained  with  zinc,  lead,  tin, 
copper,  and  cadmium  amalgams  (Meyer,  Abstr.,  1891,  984),  but  the 
alkalis  and  alkaline  earths  are  found  to  give  much  greater  values  for 
the  E.M.F.  than  those  calculated  from  the  formula.  It  is  shown  that 
the  heat  of  dilution  of  the  amalgam,  which  is  usually  assumed  to  be 
zero,  must  be  introduced  into  the  formula,  which  then  becomes 
B  =  q  +  0•0002.{T|v).log■^^Q.{cJG2),  where  q  is  the  electrical  equivalent  of 
the  heat  of  dilution.  The  value  of  q  has  been  determined  for  a  sodium 
amalgam,  and  the  corrected  formula  is  found  to  give  results  which 
agree  closely  with  the  observed  values  of  the  electromotive  force. 

Similar  abnormal  results  have  been  obtained  by  Ramsay  (Trans., 
1889,  56,  521)  in  determining  the  vapour  pressures  of  mercurial 
solutions,  and  these  can  be  explained  in  the  same  way  as  due  to  the 
presence  of  a  large  heat  of  dilution.  T.  M.  L. 

Electromotive  Force  between  Amalgams.  A  Correction.  By 
Wilder  D.  Bancroft  (/.  Physical  Chem.,  1899,3, 107.  Compare  Cady, 
preceding  abstract). — The  work  done  in  carrying  a  molecular  weight  of 
zinc  from  one  amalgam  to  another  is  independent  of  the  size  of  the 
molecule  ;  the  quantity  of  electricity  required  is,  however,  proportional 
to  the  number  of  atoms  in  the  molecule.  The  E.M.F.  of  a  concentration 
battery  is  therefore  inversely  proportional  to  the  number  of  atoms  in 
the  molecule  and  not  independent  of  it,  as  was  stated  in  the  paper 
referred  to;  the  E.M.F.  gives  a  measure  of  the  complexity  of  the 
molecule,  provided  always  that  the  heat  of  dilution  erf  the  amalgam  is 
zero.  T.  M.  L. 

Electromotive  Force  of  Concentration  Cells.  By  Joseph  E. 
Trevor  {J.  Physiccd  Chem.,  1899,  3,  95 — 106.  Compare  preceding 
abstracts). — A  mathematical  investigation  of  the  influence  of  the  heat 
of  dilution  on  the  E.M.F.  of  concentration  cells.  T.  M.  L. 

Electrometric  Determinations  of  Constitution.  By  Richard 
Kieseritzky  {Zeit.  j)hysikaL  Chem.,  1899,  28,  385— 423).— The  dis- 
sociation of  a  number  of  compounds  of  mercury  with  various 
nitrogenous  organic  substances  was  determined  by  the  measurement 
of  the  difference  of  potential  between  a  mercury  electrode  and  a 
solution  of  the  compound  in  a  suitable  solvent,  usually  N/10  potassium 
sulphate ;  Poggendorff's  method  with  a  Lippmann  electrometer  was 
used,  the  current  being  obtained  from  an  accumulator,  the  E.M.F.  of 
which  was  from  time  to  time  determined  by  comparison  with  that  of 
a  Weston  cell.  The  mercury  derivatives  of  the  following  compounds 
were  investigated  :  triglycolamic  acid,  diglycolamic  acid,  hippuric 
acid,  glycocine,  acetamide,  propionamide,  benzamide,  carbamide, 
salicylamide,  oxamide,  malonamide,  succinamide,  succinimide,  hydro- 
gen cyanide,  alloxan,  alloxantin,  parabanic  acid,  uric  acid,  dibenz- 
amide,  phthalimide,  cyanuric  acid,,  and  nitrous  acid.  As  a  general  rule, 
the  concentration  of  the  mercury  ions  is  greatest  in  the  carboxy- 
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compounds  and  is  greater  for  the  amido-  than  for  the  imido-com- 
pounds.  This  generalisation  may  be  of  value  in  determining  the 
constitution  in  doubtful  cases.  The  E.M.F.  of  mercury  glycocine 
agrees  with  that  of  mercury  acetamide  and  mercury  propionamide, 
and  hence  the  metal  is  most  probably  united  to  the  nitrogen  in  this 
compound.  In  mercury  cyanide  also,  the  mercury  is  combined  with 
nitrogen,  so  that  hydrogen  cyanide  is  an  imido-compound  and  the 
direct  derivatives  are  the  isonitriles.  Mercury  succinimide  is  also 
a  true  imido-compound,  and  hence  the  silver  compound,  which  behaves 
similarly,  has  most  probably  an  imido-compound,  although  by  the 
action  of  alkylic  iodides  the  unsymmetrical  alkyl  derivatives  of 
succinimide  are  obtained ;  the  correctness  of  the  usually  accepted 
constitutional  formula  of  these  compounds  is  therefore  doubtful. 
Nitrous  acid  also  appears  to  be  an  imido-compound,  so  that  the 
nitroparaffins  are  its  direct  derivatives  and  the  nitrites  the  iso- 
compounds.  These  views  of  the  constitution  of  hydrogen  cyanide 
and  nitrous  acid  are  not  in  accord  with  those  of  Briihl,  based  on  the 
refraction  and  dispersion  of  the  compounds  (Abstr.,  1895,  ii,  250  ; 
1898,  ii,  362).  Incidentally,  the  formation  of  a  thick  jelly  by  the 
addition  of  various  salts  to  mercury  acetamide  was  noticed,  but  not 
investigated.  L.  M.  J. 

Law  of  the  Dilution  of  Electrolytes.  By  Paul  Th.  Muller 
{Compt.  rend.,  1899,  128,  505— 507).— Ostwald's  law  concerning  the 
influence,  8,  of  the  concentration  on  the  difference  between  the  molecular 
conductivity  of  a  solution  of  given  strength  and  that  of  an  infinitely 
dilute  solution,  and  Kohlrausch's  law  of  the  decrease  in  the  mobility  of 
the  ions  with  an  increase  in  concentration  (this  vol.,  ii,  201)  become 
identical  if  it  is  assumed  that  the  anions  and  kations  exert  the  same 
influence  on  the  value  of  8.  In  Kohlrausch's  numbers,  the  quotients 
8^/82^  have  practically  the  same  value,  1*333,  and  if  v  is  taken  as  2", 
the  value  of  8  (after  eliminating  n)  is  8  =  Av''^^'^^^^*\  where  ^  is  a 
constant.  Assuming  52*72  as  the  value  of  this  constant,  the  equation 
reproduces  Kohlrausch's  results  with  considerable  accuracy.  The 
molecular  conductivities  /x  at  18°  of  normal  salts  formed  by  univalent 
ions  are  given  by  the  formula  /a  =  /Xoo  -  52 •72v~(o  41504)^  In  the  case 
of  Bredig's  results  (Abstr.,  1894,  ii,  226),  the  value  of  A,  at  25°,  is 
62 "152,  and  hence  it  is  possible  to  calculate  the  conductivity  fi,^  if 
some  values  of  /x  are  known  for  any  dilution  (higher  than  30  litres 
per  gram-molecule)  at  18°  and  25°.  C.  H.  B. 

Conductivity  of  Mixtures  of  Electrolytes.  By  F.  Barmwater 
(Zeit.  physikal.  Chem.,  1899,  28,  424 — 430). — Expressions  are  deduced 
for  the  conductivity  of  solutions  of  two  or  more  electrolytes,  and  the 
applicability  of  these  expressions  is  proved  by  determination  of  the 
conductivity  in  the  case  of  mixtures  at  various  concentrations  of 
sodium  and  potassium  chlorides;  sodium  chloride  and  potassium 
iodide ;  sodium  chloride  and  potassium  nitrate ;  potassium  chloride  and 
nitrate ;  sodium  and  potassium  chlorides  and  potassium  nitrate ; 
and  sodium  and  potassium  chlorides,  potassium  nitrate  and  potassium 
iodide.     The  expressions  are  based  oh  the  previous  deductions  of  the 
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author   (this  voL,  ii,   274),  are  simple,  and  in  all  cases  yield  values  in 
good  accord  with  the  observations.  L.  M.  J. 

Dissociative  Power  of  Solvents.  By  Louis  Kahlenberg  and 
AzARiAH  T.  Lincoln  (/.  Physical  Chem.,  1899,  3,  12 — 35). — In  order 
to  ascertain  the  conditions  which  are  necessary  for  the  production  of  an 
electrolyte,  the  authors  have  determined  to  what  extent  ferric  chloride, 
antimonious  chloride,  bismuth  chloride,  and  mercuric  chloride  are 
capable  of  yielding  conducting  solutions  when  dissolved  in  various 
organic  and  inorganic  solvents.  The  hydrocarbons  and  their  halogen 
substitution  products  do  not  give  conducting  solutions.  Alcoholic 
solutions  conduct  well  comparatively,  but  less  so  in  the  higher  mem- 
bers of  the  series  ',  phenols  give  solutions  which  conduct  less  than  the 
alcohols.  Ethers  and  acid  anhydrides  yield  solutions  of  very  low  con- 
ductivity, whilst  carbon  bisulphide  does  not  give  conducting  solutions. 
Aldehydes  and  ketones  give  conducting  solutions,  but  chloral  forms  an 
exception,  and  gives  non-electrolytic  solutions.  Ethereal  salts,  and 
especially  the  higher  homologues,  give  solutions  of  very  low  con- 
ductivity ;  substitution  of  CI,  CN,  or  CHg'CO,  tends  to  increase  rather 
than  decrease  the  conductivity.  Oxidised  nitrogen  compounds,  nitriles 
and  cyclic  compounds  containing  nitrogen  give  conducting  solutions, 
butphenylhydrazine  and  aromatic  amines  give  non-conducting  solutions. 
Arsenic  trichloride  gives  conducting  solutions,  but  not  phosphorus 
trichloride.  A  table  is  given  in  the  paper  showing  in  detail  the 
results  obtained  with  72  different  solvents,  and  measurements  are  given 
of  the  conductivity  of  a  number  of  solutions  in  methylic  and  ethylic 
alcohols,  acetone,  ethylic  acetate  and  acetoacetate,  benzaldehyde,  and 
nitrobenzene. 

By  far  the  larger  number  of  solvents  which  give  electrolytic  solu- 
tions have  a  high  dielectric  constant,  whilst  solvents  of  low  di- 
electric power  do  not  give  conducting  solutions  ;  Nernst's  hypothesis 
that  there  is  an  intimate  connection  between  these  two  properties 
is  therefore  entirely  confirmed.  Many  of  the  solvents,  however, 
which  give  conducting  solutions  have  a  very  low  coefficient  of 
association,  and  are  not  polymerised  to  any  appreciable  extent ; 
Dutoit  and  Aston's  hypothesis  (Abstr.,  1897,  ii,  546)  cannot 
therefore  be  maintained.  Bruhl's  hypothesis  (Abstr.,  1895,  ii,  163), 
that  conductivity  depends  on  the  residual  affinity  of  tetrad  oxygen, 
pentad  nitrogen,  &c.,  is  contradicted  by  the  want  of  conductivity  of 
solutions  in  ether,  ethylic  carbonate,  chloral,  the  aromatic  amines, 
phenylhydrazine,  and  phosphorus  trichloride  ;  moreover,  the  substitu- 
tion of  the  unsaturated  cyanogen  group  for  hydrogen  in  ethylic 
acetate  does  not  produce  any  marked  increase  in  the  conducting  power 
of  its  solutions. 

Molecular  weight  determinations  by  the  cyroscopic  method  in  nitro- 
benzene solution  gave  values  which  decreased  with  increasing  con- 
centration in  the  case  of  ferric  chloride,  antimony  chloride,  and  stannic 
chloride,  whilst  increasing  values  were  obtained  in  the  case  of  arsenic, 
bismuth,  and  phosphorus  trichlorides  ;  in  the  former  case,  the  mole- 
cular weight  in  dilute  solution  is  considerably  greater  than  the 
calculated  value,  and  in  the  latter  case  considerably  less,     T,  M.  L. 
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A  Remarkable  Class  of  Inorganic  Acids  and  their  Electro- 
lytic Behaviour.  By  Wilhelm  Hittorf  and  Heinrich  Salkowski 
{Zeit.  pliysikal.  Chem.^  1899,  28,  546—555). — In  the  electrolysis  of 
solutions  of  gold  and  platinic  chlorides  in  those  of  other  chlorides,  the 
separation  of  the  heavy  metal  at  the  cathode  is  considered  to  be  due 
to  secondary  reactions.  By  the  electrolysis  of  the  compounds  PtCl4,H20 
and  AuClgjHgO,  the  authors  show  that  the  metal  is  contained  in 
the  complex  acid  ion  and  the  transference  ratios  for  the  two  compounds 
are  determined ;  hence  the  chlorides  of  gold  and  platinum  are  inter- 
mediate between  the  ordinary  metallic  chlorides  and  those  chlorides 
which  are  decomposed  by  the  addition  of  water.  L.  M.  J. 

Some  Iodine  Compounds.  By  Eugene  C.  Sullivan  {Zeit.  physihaZ. 
Chem.,  1899,  28,  523 — 545). — Diphenyliodonium  hydroxide  (Hartmann 
and  Meyer,  Abstr.,  1894,  i,  242)  is  an  alkaline  compound,  and  has 
been  stated  to  be  a  somewhat  weaker  base  than  ammonia  ;  conductivity 
determinations,  however,  prove  it  to  be  comparable  with  sodium 
and  potassium  hydroxides,  as  it  is  very  highly  dissociated.  This  is 
also  seen  by  the  determination  of  its  hydrolysing  power,  the  velocity 
coefficient  of  the  hydrolysis  of  methylic  acetate  induced  by  it  being 
approximately  equal  to  that  induced  by  sodium  hydroxide  of  equal 
concentration.  The  atomic  refraction  of  iodine  in  these  bases  was 
determined  and  found  to  be  somewhat  higher  than  that  of  univalent 
iodine  in  organic  compounds,  and  to  be  approximately  equal  to  that  of 
iodine  ions,  whilst  in  benzene  iododichloride  a  still  higher  value 
obtains.  This  chloride  also  readily  loses  chlorine  and  is  a  powerful 
oxidising  agent;  by  the  comparison  of  the  E.M.F.  of  a  platinum 
electrode  in  a  solution  of  the  compound  in  N/2  hydrogen  chloride  with 
that  of  a  similar  electrode  in  a  solution  of  chlorine  in  the  same 
solvent,  its  electrical  potential  was  found  to  be  somewhat  less  than 
that  of  the  free  gas.  Similar  determinations  were  made  with  rubidium 
iodochloride  (Abstr.,  1893,  ii,  67),  and  with  iodine  chloride,  both  com- 
pounds being  found  to  have  equal  electrical  potentials,  Cryoscopic 
and  conductivity  determinations  indicate  that  the  last  two  compounds 
in  hydrochloric  acid  solution  do  not  completely  decompose,  but  form 
complex  ions.  L.  M.  J. 

Transference  Number  of  Hydrogen.  By  Wilder  D.  Bancroft 
{J.  Physical  Chem.,  1898,  2,  496—497). — The  determinations  of  the 
migration  velocity  of  hydrogen  in  hydrochloric  acid  by  Bein  (Abstr., 
1898,  ii,  533),  Hopfgartner  (Abstr.,  1898,  ii,  151),  and  Mcintosh  (this 
vol.,  ii,  137),  give  the  values  314,  324,  and  333  respectively,  taking 
the  migration  velocity  of  chlorine  as  63.  If,  however,  the  value  for 
hydrogen  is  calculated  from  the  conductivity  at  infinite  dilution, 
independently  of  the  migration-velocity  of  chlorine,  the  values  obtained 
are  294,  295,  and  297,  and  agree  fairly  with  the  value,  290,  given  by 
Kohlrausch ;  the  values  for  chlorine  then  become  59,  58,  and  56, 
instead  of  63.  T.  M.  L. 

Dependence  of  the  Transference  Ratios  of  Salts  on  the 
Nature  of  the  Dividing  Membrane.  By  Willy  Bein  {Zeit. 
physikal.  Chem.^  1899,  28,  439 — 452), — A  review  of  the  various  values 
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for  transference  ratios  of  salts  obtained  by  different  methods  leads  to 
the  general  conclusion  that  the  relative  velocity  of  the  kation  is  in  all 
cases  less  when  a  dividing  membrane  is  used  than  when  no  such 
division  is  employed.  This  difference  is  most  marked  for  animal 
membranes,  and  is  small  or  negligible  for  porous  clay  divisions  or 
for  parchment  paper.  In  order  to  test  the  correctness  of  this  con- 
clusion, the  transference  ratios  of  hydrogen,  sodium,  lithium,  calcium, 
and  cadmium  chlorides  were  determined  with  various  septa  of  (1)  clay, 
(2)  parchment  paper,  (3)  fish  bladder,  or  (4)  gold  beaters'  skin,  and  in 
all  cases  the  velocity  of  the  kation  is  diminished  by  use  of  the 
two  latter  membranes.  The  values  obtained  by  Hittorf  and  others 
with  membranous  septa  are  collected  and  compared  with  those  obtained 
by  the  author  (Abstr.,  1898,  ii,  553).  This  influence  of  the  membrane 
does  not  appear  to  depend  on  its  general  permeability,  and  the  probable 
cause  is  briefly  discussed ;  it  may  be  due  to  a  chemical  activity  of  the 
membrane,  which  would  hence  possess  the  character  of  an  acid,  or  to 
polarisation  induced  by  the  current  in  the  membrane.  In  either  case, 
the  result  is  that  membranes  actually  behave  as  partial  semipermeable 
divisions.  L.  M.  J. 

Thermal  Conductivity  of  Various  Kinds  of  Glass.  By 
Adolf  Winkelmann  {Ann.  Fhys.  Ghem.,  1899,  [ii],  67,  794—802).— 
The  absolute  values  of  the  thermal  conductivity  of  a  number  of  different 
glasses  obtained  by  Focke  {ihid.)  132),  do  not  agree  with  those  pre- 
viously obtained  for  the  same  materials  by  Paalhorn.  After  reviewing 
the  results,  the  conclusion  is  drawn  that  it  is  impossible  to  decide 
which  set  is  the  more  correct.  The  relative  values  agree  fairly,  and 
the  differences  are  probably  chiefly  due  to  the  different  temperatures 
at  which  the  observers  worked,  the  dependence  of  the  conductivity  on 
temperature  being  very  imperfectly  known.  The  observations  also 
show  that  two  glasses  nominally  identical  may  differ  considerably  in 
respect  of  this  and  other  physical  constants,  and  hence,  if  identical 
glasses  are  required,  they  must  be  obtained  from  one  melting. 

L.  M.  J. 

Pressure  Variation  of  the  Latent  Heat  of  Fusion.  By  Gustav 
Tammann  {Ann.  Phijs.  Ghem.,  1899,  [ii],  67,  871— 878).— The  varia- 
tions of  the  latent  heat  of  fusion  with  temperature  at  constant  pressure, 
and  with  pressure  at  constant  temperature,  are  first  deduced,  and  hence 
the  alteration  of  the  latent  heat  along  the  melting  point  curve.  The 
most  important  factor  is  {ci — Cp),  that  is  the  difference  between 
the  specific  heats  in  the  liquid  and  solid  states  at  the  melting 
point.  This  expression  is  probably  always  positive,  and  the  accuracy 
of  those  experiments  of  Brunner  (Abstr.,  1894,  ii,  439),  for  which  the 
converse  was  found  to  obtain,  is  held  to  be  doubtful.  L.  M.  J. 

Thermal  Properties  of  Quicklime  prepared  at  Different 
Temperatures.  By  Henri  Gautier  {Gompt.  o-end.,  1899,  128, 
939 — 941). — Four  specimens  of  calcium  oxide  were  prepared  from  pure 
calcite  by  heating  the  carbonate  at  1000°,  and  at  1200°,  in  the  oxyhydro- 
gen  flame,  and  in  the  electric  furnace.  The  specimens  prepared  at  the 
lower  temperatures  were  more  readily  hydrated  than  those  heated  to 
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higher  temperatures ;  the  specimen  which  had  been  fused  in  the 
electric  furDace  was  hydrated  with  extreme  slowness.  The  heat  of 
dissolution  of  the  four  preparations  in  5  per  cent,  hydrochloric 
acid  was  determined  by  Berthelot's  calorimetric  method,  and  the 
purity  of  the  specimen  under  investigation  was  gauged  by  acidimetric 
estimations  of  the  excess  of  acid  remaining  in  the  calorimeter.  These 
experiments  indicate  that,  whatever  be  the  temperature  at  which  it  is 
produced,  the  heat  of  dissolution  of  calcium  oxide  in  hydrochloric 
acid  is  the  same,  the  mean  value  for  5  per  cent,  acid  being  46-48  Cal. 
This  result  accords  with  the  observation  made  by  Berthelot,  that  the 
heat  of  formation  of  magnesia  is  the  same  whether  this  oxide  be 
prepared  at  440°  or  at  a  bright  red  heat.  G.  T.  M. 

Heats  of  Combustion  and  Formation  of  Organic  Compounds. 
By  Marcellin  P.  E.  Berthelot  and  Gustave  Andre  (Compt.  rend.j 
1899,  128,  959—971). 


Heat  of  combustion. 

Heat  of 
formation. 

Heat  of 
solution. 

Substance. 

At  constant 
volume. 

At  constant 
pressure. 

Cholesterol 

3836-4  Cal. 
257-1 
421-1.5 
516-0 

843-3 
1426-5 

567-6 
1474-8 
1021-8 
1169-7 
1167-9 

950-45 

3843 D  Cal. 
257-0 
421-3 
512-8 

843-9 
1428-0 

568-1 
1477-0 
1022-5 
1170-7 
1168-9 

950-8 

127-9  Cal. 
36  0 
36-0 
96-7 

-2-1 

riiq.    -1-9     \ 

\diss. +5-15   j 

-18-1 

-34-9 

-26-5 

11-5 

-9-7 

45-1 

Glycollonitrile..  .. 

Lactonitrile    

Xanthine 

Paraphenylenedi- 
aniine 

-0-11  Cal. 

0-86 

Nicotine 

7-05 

Pyrroline  

Carbazole  

Indole .  . 

Scatole 

a-Methylindole. ... 
Oxindole 

C2H3NO  liq.  (glycollonitrile)  +  HgO  liq.  =  CaHgNOn  cryst.  (glycollamine) 

+  19-1  Gals. 

C2H3NO  liq.  +  2H2O  liq.  =  CH^Og-NHg  diss.  +  168  Cal. 

C3H5NO  liq. (lactonitrile)  +  HgO  liq.  =  C3H7NO.,  cryst.  (alanine)  +  32  Cal. 

C3H5NO  liq.         „  4  2H2O  liq.  =  C3H^,03NH3  diss.  +  19-1  Cal. 

A  comparison  of  the  heats  of  formation  of  indole,  oxindole,  and 
dioxindole  indicates  that  the  addition  of  the  first  oxygen  atom  is  accom- 
panied by  development  of  heat,  which  is  double  that  produced  by  the 
introduction  of  the  second.  The  addition  of  another  oxygen  atom 
gives  rise  to  isatic  acid  ;  the  heat  effect  has  not,  however,  been 
directly  estimated,  owing  to  the  instability  of  the  acid,  but  when 
calculated  from  the  equation  for  isatin,  the  corresponding  lactone,  it 
is  found  to  be  48*6  Cal.  ;  it  is  therefore  greater  than  that  produced  by 
the  addition  of  the  second  atom.  The  reaction  is,  however,  more 
complex,  and  isatin  may  really  be  a  polymeride  of  the  substance 
represented  by  the  formula  CgHgNOa.  G.  T.  M. 
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Thermodynamical  Expressions  for  the  Heat  of  Dissolution 
and  of  Dissociation  of  Electrolytes.  By  Arthur  A.  Noyes 
{Zeit.  physikal.  Chem.^  1899,  28,  431 — 438). — A  controversial  paper 
in  which  the  author  upholds  his  objections  to  the  expressions 
deduced  by  van  Laar  (this  vol.,  ii,  11).  A  new  expression  is  also 
deduced  for  the  heat  of  dissociation  of  any  electrolyte,  namely, 
Q  =  RT'^.{n  -  l)j{a  —  l).d  log  hjdT  where  a  is  a  constant  introduced  by 
the  empirical  dilution  law,  cc^/(l  -  x)v'^~^  =  h,  obeyed  by  the  electrolyte. 

L.  M.  J. 

Heat   of   Solution   of    Liquid   Hydriodic  Acid.      By   F.  G. 

CoTTRELL  {J.  Phjsiccd  Chem.,  1898,2,  492 — 495). — Hydrogen  iodide 
was  prepared  free  from  iodine  by  distilling  from  a  spiral  of  copper 
wire  in  a  closed  tube,  one  end  of  which  was  cooled  by  means  of  solid 
carbonic  anhydride.  The  heat  of  solution  of  the  liquefied  hydrogen 
iodide  in  water  was  found  to  be  148  Cal.,  and  if  the  heat  of  solution 
of  gaseous  hydrogen  iodide  is  subtracted,  the  latent  heat  of  vaporisa- 
tion is  found  to  be  43  Cal.  ;  the  heat  of  formation  of  gaseous 
hydrogen  iodide  is  -  60  Cal.,  and  that  of  the  liquid  is  therefore 
-17  Cal.  T.  M.  L. 

Solubility  and  Melting  Point  as  Criteria  for  Racemic  Com- 
pounds, Pseudoracemic  Mixtures,  and  Inactive  Conglomerates. 
By  Hendrik  W.  Bakhuis  E-oozeboom  {Zeit.  physikal.  Chem.,  1899, 
28,  494—517.  Compare  this  vol.,  ii,  276).— If  the  solubility  of  the 
two  components  be  represented  by  two  rectangular  coordinates,  then 
the  solubility  of  mixtures  which  form  an  inactive  conglomerate  is  re- 
presented by  two  curves  ac,  he,  meeting  in  c,  which,  owing  to  the 
equal  solubility  of  the  components  represents  an  inactive  solution. 
Below  the  transition  point,  however,  the  form  of  the  curve  will  be 
different  owing  to  the  formation  of  a  racemic  compound,  and  consists 
of  three  curves,  those  of  the  racemic  compound  and  of  each  com- 
ponent, whilst  at  the  two  points  of  section,  two  solid  phases  occur, 
namely,  racemic  compound  and  one  component.  These  points  approach 
and  ultimately  coincide  at  the  transition  temperature.  Hence,  if 
evaporation  go  on  above  this  temperature,  one  of  the  components  first 
separates  and  ultimately  the  inactive  mixture,  and  this  was  found  to 
be  the  case  by  Kipping  and  Pope  (Trans.,  1899,  73,  39).  If,  however, 
the  racemate  is  stable  at  the  temperature  of  evaporation,  although  at 
first  either  component  may  separate,  yet  the  final  product  is  a  mixture 
of  racemic  compound  with  one  component,  and  hence  it  is  considered 
that  in  Kipping  and  Pope's  experiments  with  potassium  sodium 
racemate  {loc.  cit.),  which  do  not  substantiate  this  conclusion,  the 
double  tartrate  had  been  formed.  In  the  case  of  a  partially  racemic 
mixture,  a  similar  result  obtains,  but  the  curves  are  displaced  towards 
one  or  other  of  the  axes.  In  a  pseudoracemic  mixture,  the  solubility 
curve  for  mixed  crystals  must  obtain  ;  that  is,  above  the  transition 
temperature  the  curves  ac,  cb  become  one  continuous  curve,  whilst  below 
the  case  is  similar  to  that  of  the  racemic  compound,  but  the  two  curves 
for  the  double  solid  phase  become  continuous.  The  various  types  of 
melting  point  curves  are  also  considered  ;  for  a  racemic  compound, 
this  must  consist  of  three  curves  with  two  minima,  and  a  maximum 
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for  the  inactive  mixture,  which,  however,  may  be  higher  or  lower 
than  that  of  the  components.  For  a  conglomerate,  the  curve  consists 
of  only  two  parts  with  one  minimum,  and  for  a  pseudoracemic 
mixture  it  is  continuous.  The  melting  point  of  a  racemic  compound 
is  thus  lowered  by  the  addition  of  either  component,  that  of  an 
inactive  conglomerate  is  raised.  The  author  then  considers  the 
various  cases  which  may  occur  owing  to  changes  between  the  three 
types  of  compounds  during  fusion,  and  illustrates  the  cases  by  the 
possible  melting  point  curves.  L.  M.  J. 

Isothermal  Pressure-Surface  for  Two  Single  Salts  and 
One  Double  Salt.  By  Fredekick  George  Donnan  {J.  Physical 
Chem.,  1898,  2,  417 — 420). — The  nature  of  the  vapour-pressure  surface 
for  aqueous  solutions  of  two  salts,  A  and  B,  which  form  a  single  double 
salt,  AB,  is  described.  The  boundary  is  formed  by  three  lines,  which 
give  the  vapour-pressure  of  the  solution  when  saturated  with  regard 
to  A,  AB,  and  B  respectively ;  on  isothermal  evaporation,  the  pro- 
portions of  A  and  B  remain  unchanged  until  this  boundary  curve  is 
reached  and  solid  begins  to  separate.  The  composition  of  the  solution 
then  changes  in  such  a  way  that  the  vapour-pressure  decreases  until 
it  reaches  a  minimum,  after  which  the  solution  remains  constant  in 
composition ;  such  a  minimum  may  occur  at  the  stable  quadruple 
points  at  which  the  solution  is  saturated  with  regard  to  A  and  AB,  or 
B  and  AB,  but  cannot  occur  at  any  other  point.  A  maximum  may, 
however,  occur  on  the  part  of  the  curve  which  represents  the  vapour 
pressure  of  solutions  which  are  saturated  with  regard  to  AB ;  this 
point  must  be  such  that  the  constituents  A  and  B  are  present  in  the 
solution  in  the  ratio  in  which  they  combine  to  form  AB,  and  in  this 
case  the  double  salt  alone  crystallises  in  a  pure  state  from  solution. 

T.  M.  L. 

Pressure-temperature  Diagrams  for  Binary  Systems.  By 
Wilder  D.  Bancroft  {J.  Physical  Chem.,  1899,  3,  1—11).— The 
pressure-temperature  diagram  for  a  binary  system  has  been  given  by 
van't  Hoff  (Vorlesu7igen  iiber  tJieoretische  Cliemie,  35)  on  the  assump- 
tion that  the  partial  pressure  of  one  of  the  components  is  negligible. 
The  present  paper  contains  a  discussion  of  the  various  cases  that  are 
possible  when  neither  of  the  partial  pressures  is  negligible.     T.  M.  L. 

Boiling  Point  Curves.  By  E.  F.  Thayer  (/.  Physical  Chem., 
1899,  3,  36—40.  Compare  this  vol.,  ii,  140).— The  boiling  points 
have  been  determined  of  mixtures  of  alcohol  and  acetone,  of  acetone 
and  chloroform,  and  of  chloroform  and  alcohol.  Mixtures  of  alcohol 
and  acetone  all  have  a  boiling  point  intermediate  between  those  of 
the  separate  substances.  The  boiling  point  curve  for  alcohol  and 
chloroform  exhibits  a  minimum,  and  a  mixture  containing  about  7  per 
cent,  of  alcohol  distils  unchanged  at  58 '5°  under  732*5  mm.  pressure. 
The  boiling  point  curve  for  chloroform  and  acetone  exhibits  a  maxi- 
mum, and  a  mixture  containing  about  19  per  cent,  of  acetone  distils 
unchanged  at  63 — 64"  under  737*1  mm.  pressure.  T.  M.  L. 

Reversible  Reactions.  By  John  AVaddell  {J.  Physical  Chem., 
1899,  3,    41  —  45). — In  a   monomolecular  reaction,  the   form  of  the 
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difEerential  equation  which  represents  the  velocity  of  change  is  the 
same  whether  the  action  is  complete  or  incomplete.  Walker  and 
Hambly  (Trans.,  1895,  67,  753)  have  assumed  that  it  is  also  the  case 
in  a  bimolecular  reaction ;  this  is  not  strictly  true,  and  the  author 
deduces  a  formula  for  the  velocity  constant  in  a  reversible  bimolecular 
reaction  which  differs  in  form  from  that  which  holds  in  a  non- 
reversible bimolecular  reaction  ;  in  the  former  case,  -  log  ^v    ~  v°v~ — 

t  x{l+  Ja)-A 

is  constant,  where  A  is  the  original  mass  of  the  substance,  x  the  mass 
at  time  t,  and  a  is  the  equilibrium  constant;  in  the  latter  case  a  =  l, 
and  the  constant  is  Ijt  log  AjA  -  x.  T.  M.  L. 

Vapour  Pressure  of  Dilute  Aqueous  Solutions  at  0°.  By 
KoNRAD  DiETERici  {Ann.  Phys.  Chem.,  1899,  [ii],  67,  859—870).— 
The  author's  determinations  of  the  vapour  pressure  of  solutions  having 
been  criticised  by  Abegg  (Abstr.,  1898,  ii,  207,  368),  he  has  redeter- 
mined the  difference  between  the  vapour  pressure  of  water  and  that 
of  solutions  of  sulphuric  acid,  sodium  chloride,  cane  sugar,  glycerol, 
or  carbamide  at  0°,  and  at  concentrations  varying  from  N/1  to  N/10. 
The  accuracy  of  the  results  is  discussed,  and  it  is  held  that  when  the 
probable  errors  are  allowed  for,  the  following  results  are  still  indicated. 
For  sulphuric  acid  solutions,  the  molecular  depression  of  the  vapour 
pressure  does  not  increase  with  dilution  between  the  above  concen- 
trations. In  the  same  concentration  interval,  the  molecular  depression 
of  sodium  chloride  is  constant,  and  the  determinations  in  both  these 
cases  are  in  good  accord  with  Raoult's  observations.  The  molecular 
depressions  of  the  non-electrolytes  are  not  equal,  being  greatest  for 
dextrose  and  least  for  carbamide,  results  again  in  accord  with  those 
of  Kaoult  and  of  Loomis.  L.  M.  J. 

Freezing  Point  in  Ternary  Mixtures.  By  John  Waddell  {J. 
Fhydcal  Chem.,  1899,  3,  160—164.  Compare  Mcintosh,  Abstr.,  1898, 
ii,  65). — The  lowering  of  the  freezing  point  of  water  by  addition  of 
acetone  agrees  well  with  that  calculated  for  a  molecular  depression  of 
18*5.  The  addition  of  a  third  substance,  slightly  miscible  with  water 
and  readily  miscible  with  acetone,  might  be  expected  in  some  cases 
to  lower  the  freezing  point  until  a  certain  quantity  had  been  added, 
and  then  cause  a  rise  in  the  freezing  point.  The  addition  of  salicylic 
acid,  phenol,  paranitrophenol,  or  quinol  was  found  to  give  a  steady 
rise  in  the  freezing  point ;  in  the  last  case,  however,  the  addition  of 
0*755  gram  to  a  solution  of  9"71  grams  of  acetone  in  100  grams  of  water 
caused  no  rise  in  the  freezing  point,  and  it  is  possible  that  a  smaller 
quantity  of  quinol  might  have  caused  an  initial  depression.  Ether 
causes  a  steady  depression  of  the  freezing  point,  and  no  subsequent 
rise  could  be  observed.  T.  M.  L. 

Internal  Friction  of  Gases  and  its  Alteration  with  Tem- 
perature. By  Paul  Breitenbach  {Ann.  Phys.  Chem.,  1899,  [ii],  67, 
803 — 827). — Determinations  of  the  internal  friction  of  air,  ethylene, 
hydrogen,  carbonic  anhydride,  and  methylic  chloride  were  made,  by 
the  transpiration  method,  at  a  series  of  temperatures  varying  between 
-  20  and  300°.     The  viscosity  is  proportional  to  the  absolute  tem- 
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perature  raised  to  a  fractional  power,  that  is  >;x  T^ ;  the  value  of  x 
differs,  however,  for  different  gases,  varying  between  0  6  and  I'O  for 
the  five  gases  examined,  but  remains  approximately  constant  for  each 
gas  through  the  whole  range  of  temperature,  although  the  change  is 
always  a  decrease  for  the  higher  temperatures.  For  mixtures  of  gases, 
an  additive  law  is  not  obeyed,  the  viscosity  of  a  mixture  of  carbonic 
anhydride  and  hydrogen  being  greater,  and  that  of  ethylene  and  air 
less,  than  that  calculated  from  the  percentage  composition.  Experi- 
ments were  also  made  to  determine  the  sliding  of  the  air  over  the 
glass  surface,  an  effect  which,  in  Schumann's  opinion, rendered  the  tran- 
spiration method  inaccurate  at  high  temperatures.  This  was,  however, 
found  to  be  extremely  slight,  and  to  vary  but  slightly  with  tempera- 
ture, so  that  Schumann's  objection  does  not  hold.  L.  M.  J. 

Mixtures  of  Gases  and  their  Compressibility.  By  Daniel 
Berthelot  and  Paul  Sacerdote  {Gompt.  rend.,  1899,  128,  820 — 822). 
— The  authors  have  determined  the  value  of  A  in  the  expression 
A^i/^2^2-l=^{A-A)  ^*  16°  and  between  1  and  2  atmospheres 
for  certain  mixtures  of  gases,  with  the  following  results : 

Value  of  J. 
Carbonic  anhydride,  505  vols.,  and  sulphurous 

anhydride,  495  vols 143  x  10"^ 

Air   5x10-6 

Hydrogen  and  oxygen,  equal  volumes -2x10^^ 

In  the  cases  of  carbonic  anhydride  and  sulphurous  anhydride  and 
of  oxygen  and  hydrogen,  the  observed  value  is  distinctly  lower  than 
that  calculated ;  in  the  case  of  air,  the  difference  between  the  two 
values  is  not  greater  than  the  error  of  experiment.  The  mixture  by 
diffusion  of  equal  volumes  of  oxygen  and  hydrogen  is  accompanied  by 
an  increase  of  pressure  of  0*20  mm.  C.  H.  B. 

Kinetic  Theory  of  Liquids.  By  Gustav  Jager  {Ann.  Phys. 
Chem.,  1899,  67,  894 — 898). — A  reply  to  some  criticisms  of  Voigt 
and  Dieterici  on  the  author's  many  deductions,  based  on  the  application 
of  the  kinetic  theory  to  liquids,  which  have  appeared  in  numerous 
papers  in  the  Wiener  Sitzungsherichte  from  1890.  L.  M.  J. 

An  Equation  Representing  the  Molecular  Weight  of  Liquids 
in  Terms  of  their  Densities  and  Critical  Constants.  By  Daniel 
Berthelot  (Gompt.  rend.,  1899,  1^8,  606— 609).— Young  proved 
experimentally  that,  for  any  fluid  at  the  critical  temperature,  there  is 
a  constant  ratio  between  the  critical  volume  and  the  theoretical 
volume  calculated  from  the  law  of  perfect  gases.  The  constant 
being  taken  as  l/3'6,  the  relationship  between  the  molecular 
weight  and  the  critical  constants  is  represented  by  the  equation 
M  =  22-4.TcdclS-6^273.pc.  Mathias  showed  that,  providing  the 
temperature  is  sufficiently  remote  from  the  ciitical,  the  following 
relationship  is  approximately  true  :  dc  =  dl2{2  -  TjTc),  where  d  is  the 
density  of  a  liquid  at  the  absolute  temperature  T. 

On    eliminating    dc    from    these    equations,    a   third   expression, 
M  =11-4:. 2'cdlpc(2  -  TjTc),  is  obtained,  by  means  of  which  the  value  of 
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the  molecular  weight  in  the  liquid  state  may  be  calculated.  A  table 
is  given  comparing  the  values  obtained  from  the  equation  with  those 
deduced  from  the  chemical  formulae ;  it  indicates  that,  in  the  great 
majority  of  cases,  the  substance,  whether  elementary  or  compound, 
has  the  same  molecular  complexity  in  the  liquid  as  in  the  gaseous 
state.  Water  and  the  aliphatic  acids  and  alcohols  alone  show  signs 
of  polymerisation.  G.  T.  M. 

Influence  of  an  Electrolyte  of  Two  Ions  on  the  Solubility  of 
an  Electrolyte  of  Three  Ions.  By  Arthur  A.  Noyes  and  Edward 
S.  Chapin  (Zeit.  physikal.  Chem.,  1899,  28,  518— 522).— The  expres- 
sions for  indicating  the  influence  of  an  electrolyte  of  two  ions  on  the 
solubility  of  an  electrolyte  of  three  ions  are  deduced  and  simplified  for 
the  case  where  one  of  the  compounds  is  but  slightly  soluble  and  one 
of  the  products  but  slightly  dissociated.  The  solubility  of  calcium 
hydroxide  in  solutions  of  ammonium  chloride  was  found  to  give  results 
in  accord  with  the  calculated  expressions  (compare  this  vol.,  ii,  9, 
274).  L.  M.  J. 

Determination  of  Solubility  at  diflerent  Temperatures.  By 
Bronislaw  Pawlewski  {Be7\,  1899,  32,  1040 — 1041). — In  preparing 
a  saturated  solution,  air  is  drawn  through  the  liquid  by  a  glass  tube 
bound  round  at  the  bottom  with  linen  ;  when  the  solution  is  saturated, 
the  direction  of  the  air  current  is  reversed  and  the  solution  driven 
back  through  the  tube  into  a  weighed  vessel.  By  immersing  the  whole 
apparatus  in  a  beaker  full  of  water,  the  solubility  can  be  determined  at 
any  temperature.  A  sketch  of  the  apparatus  is  given  in  the  paper, 
and  also  a  table  showing  the  solubility  of  potassium  chlorate  in  water 
for  every  5  degrees  from  0°  to  100°.  T.  M.  L. 

Solid  Solutions.  By  Hamilton  P.  Cady  (J.  Physical  Chem.,  1899, 
3,  127 — 136). — Naphthalene  and  monochloracetic  acid  form  one  series 
of  liquid,  but  two  of  solid,  solutions.  The  freezing  points  of  liquid 
mixtures,  in  varying  proportions,  have  been  determined,  and  plotted 
as  a  curve,  the  eutectic  point  being  53°  for  a  liquid  mixture  of  28*7 
parts  of  naphthalene  and  71*3  parts  of  the  acid.  The  solubility  of 
naphthalene  in  the  solid  acid  is  limited  to  2*5  parts  in  100  of  the 
mixture,  and  that  of  the  acid  in  solid  naphthalene  to  57  parts  in  100 
parts  of  the  mixture;  mixtures  of  intermediate  composition  deposit 
two  kinds  of  crystals  on  cooling  after  fusion.  Glycollic  acid  also  forms 
two  series  of  solid  solutions  with  naphthalene,  and  dissolves  in  it  to  a 
larger  extent  than  chloracetic  acid  ;  acetic  acid,  and  probably  also 
malonic  and  succinic  acids,  do  not  form  solid  solutions  with  naphth- 
alene. The  depression  of  the  freezing  point  in  cases  where  a  solid 
solution  separates  cannot  be  calculated  from  the  van't  Hoff-Baoult 
formula,  and  usually  njN  is  less  than  log  pjp^  for  the  solid  solution. 
The  author  regards  the  discrepancy  as  due  to  thermal  effects,  such  as 
the  presence  of  a  noticeable  heat  of  dilution  in  the  solid  solution. 

T.  M.  L. 

Solution  Densities.  By  H.  T.  Barnes  and  A.  P.  Scott  {J. 
Physical  Chem.,  1898,  2,  536 — 550). — The  authors  have  determined  the 
densities  at  different  concentrations  of  solutions  of  sulphuric  acid  and 
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zinc,  magnesium,  cadmium,  potassium,  'and  sodium  sulphates,  hydro- 
chloric acid,  and  sodium  and  potassium  chlorides,  and  magnesium,  zinc, 
potassium,  and  sodium  nitrates.  The  results  are  given  in  tables,  and 
are  also  plotted  in  the  form  of  curves  which  show  the  relationship 
between  the  concentration  of  the  solution  and  the  difference  between 
the  observed  density  and  that  calculated  on  the  assumption  that  no 
increase  of  volume  occurs  on  adding  the  salt  to  the  water.  The  rela- 
tively abrupt  break  in  the  curve,  observed  in  the  case  of  zinc  sul- 
phate (Callendar  and  Barnes,  Abstr.,  1898,  ii,  276),  appears  in  a  less 
marked  degree  in  the  curves  for  magnesium  sulphate  and  cadmium 
sulphate,  but  is  not  noticeable  in  the  other  cases  investigated. 

T.  M.  L. 

Demonstration  of  the  Phase  Rule.  By  Paul  Saurel  {J. 
Physical  Ghem.,  1899,  3,  69—71,  and  137— 143).— Two  mathematical 
papers,  unsuitable  for  abstracting.  T.  M.  L. 

Equilibrium  in  Systems  of  Two  and  Three  Components 
with  a  Liquid  Phase.  By  Giuseppe  Bruni  {Gazzetta,  1898,  28,  ii, 
508 — 529). — The  author  has  compared  the  saturation  phenomena  of  the 
different  cases  of  binary  mixtures  with  the  corresponding  equilibrium 
phenomena  of  ternary  mixtures,  confining  himself  to  systems  with 
only  one  liquid  phase.  The  ternary  mixtures  were  obtained  by  adding 
to  the  binary  mixture,  in  the  form  of  a  solvent,  a  third  substance, 
which  does  not  combine,  and  is  not  isomorphous,  with  the 
primitive  components  ;  to  the  cryohydric  solution  (containing  undis- 
solved crystals)  of  each  component  in  this  solvent  were  added 
increasing  quantities  of  the  other  component  until  the  solution 
became  saturated  with  both,  the  temperature  correspcmding  with  the 
double  cryohydric  point  being  then  read  off.  There  are  four  cases  : 
1.  The  components  of  the  binary  mixture  do  not  form  an  additive 
compound  and  are  not  isomorphous.  An  example  is  found  in  mixtures  of 
naphthalene  and  diphenylamine,  which  were  studied  byBoloff  (Abstr., 
1895,  ii,  438).  The  corresponding  ternary  system,  benzene,  naphth- 
alene, and  diphenylamine,  was  examined  by  the  author.  2.  The  two 
components  form  an  additive  compound  (stable)  which  separates  with- 
out decomposition  at  the  freezing  point.  Picric  acid  and  /?-naphthol, 
investigated  by  Kuriloff  (Abstr.,  1897,  ii,  397),  come  under  this  head. 
For  the  ternary  system,  the  author  used  ethylenic  bromide  as  solvent. 
3.  The  two  components  form  an  additive  compound  (unstable)  which 
decomposes  on  separating  from  solution.  No  example  of  this  class 
was  investigated.  4.  The  two  components  are  isomorphous.  The 
systems  {a)  benzene,  naphthalene,  ^-naphthol,  and  {b)  benzene,  phen- 
anthrene,  carbazole,  corresponding  with  the  binary  systems  examined  by 
Kiister  (Abstr.,  1895,  ii,  439)  and  Garelli  (Abstr.,  1895,  ii,  206) 
respectively  were  studied ;  in  both  of  these  cases,  it  was  noticed  that, 
the  solidifying  point  of  the  solution  was  raised  on  adding  increasing 
quantities  of  the  less  soluble  component  (j8-naphthol  or  carbazole)  to 
the  cryohydric  solution  of  the  more  soluble  component  (naphthalene 
and  phenanthrene  respectively).  This  behaviour  is  strictly  analogous 
to. that  of  the  two  binary  mixtures. 

The  results  show  that  if  to  a  system  of  two  components  with  one, 
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and  only  one,  possible  liquid  phase  there  be  added  a  third  component 
which  does  not  combine  with  the  first  two  and  is  not  isomorphous  with 
them,  the  curves  expressing  equilibrium  of  the  same  order  (saturation 
curve  in  the  binary  system  and  cryohydric  curve  in  the  ternary  system) 
are  similar,  the  only  difference  being  that,  in  systems  represented  by 
curves  of  ternary  mixtures,  there  is  one  more  solid  phase.    T.  H.  P. 

Physical  Equilibrium  of  Isomorphous  Mixtures.  By  Giu- 
seppe Bruni  {Gazzetta,  1899,  29,  i,  149 — 151). — The  author  brings 
forward  evidence  in  addition  to  that  already  adduced  by  him  to  show 
the  general  inapplicability  of  Kiister's  second  law  regarding  the 
physical  equilibrium  of  isomorphous  mixtures,  namely,  that  for  mix- 
tures of  substances  perfectly  isomorphous  the  solid  phase  separating 
during  the  freezing  has  the  same  composition  as  the  liquid.  This  law 
only  holds  in  one  particular  case,  that  is,  when  the  freezing  point  curve 
for  a  given  pressure  runs  parallel  to  the  axis  of  concentrations,  or  when 
the  two  components  of  the  mixture  have  the  same  freezing  point. 

T.  H.  P. 

Potassium  Chloride  in  Aqueous  Acetone.  By  J.  F.  Snell 
{J.  Physical  Chem.,  1898,  2,  457—491). — The  author  discusses  the 
nature  of  the  equilibrium  in  the  system  potassium  chloride — water — 
acetone,  which  is  capable  under  certain  conditions  of  giving  two 
liquid  phases.  At  temperatures  at  which  separation  occurs,  the 
triangular  isothermal  diagram  for  the  system  will  in  general  have  the 
form  shown  in  the  figure.  Here  A  =  KCl,  B  —  water,  0  =  acetone ;  the 
curve  KPP'G  shows  the  solubility  of  potassium  chloride  in  mixtures 
of  acetone   and    water,    the 

solubility  in  pure  water  be-  Aa^KCi) 

ing  shown  at  Xand  the  solu- 
bility in  acetone  being  very 
slight ;  two  liquid  phases 
occur  in  mixtures  in  which 
the  components  are  present 
in  proportions  represented 
by  points  lying  within 
APLF'A.  Thus  BKLGB 
represents  one  liquid  phase 
in  equilibrium  with  vapour, 
PLP'P  represents  two  liquid 
phases  in  equilibrium  with 
vapour,  APP'A  represents 
two  liquid  phases  in  equili-  ^"a^^ 
brium  with  solid  and  vapour, 
AKPA  and  AGFA  represent  each  a  liquid  phase  (consisting  chiefly  of 
water  and  acetone  respectively)  in  equilibrium  with  solid  and  vapour. 
For  all  points  within  APP'A  the  composition  of  the  two  liquid  phases 
will  be  represented  by  P  and  P\  but  for  points  within  PLP'P  by  two  con- 
jugate points  on  PLP',  which  become  identical  and  vanish  at  the  point 
L.  If  an  axis  of  temperature  be  introduced  perpendicularly  to  the 
paper,  the  line  PLP'  will  become  the  trace  of  a  surface,  to  which  the 
name  of   ^dineric  surface'  is  applied,   the  area  PLP'P  becomes  the 
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trace  of  the  *  dineric  space^'  and  the  area  APP'A  the  trace  of  the  *  stereo- 
dineric  space.'  In  systems  of  the  type  studied  in  this  paper,  only  one 
liquid  phase  is  possible  at  lower  temperatures,  and  with  decreasing 
temperature  the  points  FLP'  approach  each  other  until  they  become 
coincident  and  vanish  at  a  point  tr,  the  *  ^>/az^  point '  of  the  surface. 
Thus  the  dineric  surface  appears  as  an  excrescence  on  the  solubility 
surface  (of  which  KC  is  the  trace),  which  becomes  more  pronounced 
as  the  temperature  rises,  the  points  PF'  of  the  boundary  curve  becom- 
ing more  divergent,  and  the  '  crest-curve,'  of  which  L  is  the  trace, 
becoming  more  elevated.  If  the  miscibility  of  the  two  liquid 
components  decreases  with  falling  temperature,  a  second  dineric 
surface  may  appear,  the  plait  point  in  this  case  representing  a 
maximum,  and  not  a  minimum,  temperature  for  the  formation  of  two 
layers ;  such  a  maximum  has  been  observed  in  the  case  of  sodium 
chloride,  water,  and  succinonitrile,  but  the  upper  dineric  curve  did  not 
appear  even  when  the  temperature  was  raised  to  the  point  of  decom- 
position, (Schreinemakers,  Abstr.,  1897,  ii,  483). 

In  the  system  acetone — water — potassium  chloride,  the  plait  point  <r 
lies  in  the  isothermal  plane  of  32*5°  and  corresponds  with  the  compo- 
sition HgO  :  COMcg  :  KCl  =  43  :  50  :  7.  The  isotherm  of  30°  is  therefore 
found  to  give  a  continuous  solubility  curve  KC.  In  the  isotherm  of 
40°,  the  solubility  curve  is  intersected  by  the  dineric  curve  at  P  and 
r,  corresponding  with  H2O  :  COMcg  :  KCl  =  59*0  :  25-2  :  15-8  and 
23-7  :  74*9  :  1*4  ;  this  is  the  isotherm  represented  in  the  figure.  The 
isotherm  of  50°  has  also  been  plotted. 

For  systems  of  the  type  salt — water — organic  liquid,  it  is  usually 
found  that  the  dineric  surface  overhangs  the  boundary  line,  P  and  P",  so 
that  within  certain  limits  an  unsaturated  solution  is  found  to  separate 
into  two  layers  on  raising  the  temperature.  The  minimum  temperature 
at  which  separation  occurs  has  been  determined  for  about  50  solutions, 
and  gives  a  corresponding  number  of  points  on  the  dineric  surface ; 
the  temperatures  of  separation  of  saturated  mixtures  of  water  and 
acetone  in  different  proportions  have  also  been  determined  and  plotted 
in  the  form  of  a  curve,  which  thus  forms  a  projection  of  the 
boundary  curve  of  the  dineric  surface,  the  minimum  point  being  the 
projection  of  the  plait  point  of  the  system.  Theoretically,  the  line  of 
constant  composition  should  cut  the  dineric  surface  again  on  a  higher 
temperature,  and  the  two  liquid  phases  should  again  become  one,  but 
actually  this  has  not  been  observed  in  the  case  under  consideration  ; 
in  a  mixture  of  water  (66-4  parts),  alcohol  (16*8  parts),  and  potassium 
carbonate  (16  8  parts),  however,  the  two  liquid  phases  which  appear 
at  40°  disappear  again  at  70°  as  required  by  the  theory.  In  the 
system  naphthalene — acetone — water,  Cady  (this  vol.,  ii,  82)  found 
that  it  was  not  possible  to  obtain  an  unsaturated  solution  which  would 
separate  into  two  layers  on  heating ;  in  this  case  therefore  the  dineric 
surface  does  not  overhang  the  boundary  curve.  T.  M.  L. 

Alcohol  Water  and  Potassium  Nitrate.  By  Norman  Dodge 
and  L.  C.  Gratton  {J.  Physical  Chem.,  1898,  2,  498—501.  Compare 
preceding  abstract). — The  temperatures  have  been  determined  at 
which   mixtures  of  alcohol  and   water  in   different  proportions  will 
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separate  into  two  layers  in  presence  of  an  excess  of  potassium  nitrate. 
The  minimum  temperature  at  which  separation  will  take  place  is  80° 
in  a  mixture  containing  about  39  per  cent,  by  weight  of  alcohol. 
The  addition  of  a  second  salt  facilitates  the  formation  of  two  layers ; 
thus  separation  occurs  in  a  35  per  cent,  solution  at  80°  in  presence  of 
an  excess  of  potassium  nitrate,  but  at  65°  in  presence  of  potassium 
nitrate  and  chloride,  although  potassium  chloride  alone  does  not  cause 
any  separation  even  at  140°.  T.  M.  L. 

Absorption  of  Water  Vapour  by  Compounds  and  its 
Partition  between  two  Similar  and  two  Dissimilar  Sub- 
stances. By  W.  J.  BusNiKOFF  {Ghem.  Centr.,  1898,  ii,  745 — 746  ; 
from  J.  Russ.  Ghem.  Soc,  30,  418 — 429.  Compare  this  vol.,  ii,  360). 
— Sodium  chloride,  placed  in  a  desiccator  containing  water,  had  in 
55 — 61  "9  days  absorbed  enough  water  to  dissolve  it,  forming  a 
hydrate  of  a  composition  between  that  of  NaCl  +  8'61H20  and 
NaCl  +  9'85H20;  when  this  solution  was  placed  over  sulphuric  acid, 
crystals  began  to  separate  as  soon  as  its  composition  became 
NaCl  +  9*16H20,  and  a  solution  containing  NaCl  +  9*495H20  deposited 
crystals  immediately  it  was  placed  over  the  acid,  hence  the 
critical  hydrate  is  NaCl +  9 -51120.  When  a  solution,  NaCl  +  I9H2O, 
containing  1*8564  grams  of  the  chloride,  and  8*6004  grams  of  93*82 
per  cent,  sulphuric  acid  were  placed  under  the  same  vessel,  the  former 
had  lost  all  its  water  after  29*1  days,  whilst  the  composition  of  the 
latter  was  HgSO^  +  4H2O.  The  curve  of  the  velocity  of  absorption  of 
water  vapour  by  sodium  chloride  shows  the  same  regularity  as  these 
for  sulphuric  acid  and  calcium  chloride. 

The  critical  hydrate  of  barium  chloride  is  BaCl2  +  3H20,  and  the 
absorption  curve  is  almost  a  straight  line  deviating  a  little  towards  the 
abscissae  axis.  When  a  solution  of  the  composition,  BaCl2  +  31*86H20, 
containing  4*0080  grams  of  water  was  placed  under  the  same  vessel 
with  3*3293  grams  of  H2SO4  +  H2O,  the  solutions  had,  in  36  days, 
become  BaCl2  +  2*08H2O  and  H2SO4  +  5-031H2O  respectively,  hence 
the  affinities  of  the  hydrates  BaCl2  +  2H20  and  H2SO4  +  5H2O  f or 
water  are  the  same.  When  this  solution  of  barium  chloride  was 
again  placed  with  7*057  grams  of  sulphuric  acid  containing  6*6449  of 
HgSO^,  equilibrium  was  attained  in  58*9  days,  and  the  solutions 
had  the  composition  BaCl2  +  0*958H2O  and  H2SO4  + l*026H2O  re- 
spectively. Experiments  showed  that  the  hydrate  BaCl2  +  HgO  is  not 
as  hygroscopic  as  H2SO4  +  H2O. 

A  solution  containing  2*1848  grams  of  magnesium  chloride  in 
1*8818  of  water  (MgCl2  +  4*56H20),  after  remaining  over  water  for 
166  days,  had  attained  the  composition  MgCl2  + 17*37H20,  and  the 
absorption  curve  up  to  MgCl2  4-9*33H20  is  nearly  straight.  This 
solution  of  magnesium  chloride,  when  placed  in  the  same  vessel  with 
14*1988  grams  of  a  solution  of  sulphuric  acid  containing  13*1988 
of  H2SO4  +  H2O,  changed  to  an  ice-like  mass  when  its  composition 
was  MgCl2  +  7*13H20,  and  then  gradually  formed  a  white  solid;  in 
34*9  days,  the  solutions  had  the  composition  MgCl2  +  6*944H20 
and  H2S04-1-2*185H20  respectively,  and  finally,  after  renewing  the 
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sulphuric  acid,  equilibrium  between  the  hydrates  MgClg  +  S'SHgO  and 
H2SO4  +  H2O  was  established.  E.  W.  W. 

Reciprocal  Salt  Pairs.  II.  Equilibrium  Phenomena  in  the 
Presence  of  a  Double  Salt.  By  Wilhelm  Meyerhoffer  and  A.  P. 
Saunders  {Zeit.  physikal.  Chem.,  1899,  28,  453 — 493.  Compare 
Abstr.,  1896,  ii,  414). — The  reciprocal  salt  pair  sodium  sulphate  | 
potassium  chloride  is  investigated  ;  for  this  pair,  at  3*7°  a  transition 
occurs  with  formation  of  the  double  salt  K3Na(S04)2  and  sodium 
chloride,  whilst,  further,  at  32*4°  there  occurs  the  change  from  hydrated 
to  anhydrous  sodium  sulphate.  Representing  the  hydrated  sodium 
sulphate  by  G,  and  the  double  salt  by  i>,  the  author  finds  that  below 
4-4°  the  triad  phases  (1)  G,  NaCl  +  KCl,  and  (2)  G,  KC1  +  Z>  are 
stable,  and  above  this  temperature  (3)  D,  NaCl  +  KCl  and  (4)  i>, 
NaCl  +  6^,  and  it  is  noteworthy  that  in  none  of  these  does  K2SO4 
occur.  Below  -  14°,  however,  the  triad  Gy  KCljKgSO^  occurs  as  a 
solid  phase  changing  at  this  temperature  to  either  (2)  or  (5)  KgSO^jKCl, 
D,  the  former  being  one  of  the  triad  phases  of  the  4*4°  transition 
group.  The  possibility  of  K2S04,NaCl  coexisting  occurs  if  the 
saturation  curves  of  (3)  and  (5)  cut.  Further  investigations  at 
higher  temperatures  were  therefore  undertaken,  and  the  apparatus 
used  is  described  and  includes  a  new  form  of  pipette  for  the  deter- 
mination of  the  density  of  saturated  solutions.  For  the  determination 
of  the  compounds  present  in  the  solid  phases,  the  authors  indicate  a 
method  which  consists  in  the  application  of  certain  characteristic 
inequalities  to  the  results  of  the  analysis.  Thus,  for  the  group  (3)  the 
characteristics  are  Nag  >  SO4  |  4  and  Kg  >  380^  |  4,  &c.  The  complete 
solubility  diagrams  are  given  for  the  isotherms  of  0°,  4*4°  16*3°,  and  25°. 
From  these,  it  is  evident  that  the  second  transition  point  at  which 
sodium  chloride  and  potassium  sulphate  coexist  is  at  any  rate  far  above 
25°.  The  observations  of  Mazotto  (Abstr.,  1891,  388)  and  of  Precht  and 
Wittgen  (Abstr.,  1882, 1264)  on  the  solubility  of  mixtures  of  sulphates 
and  chlorides  of  potassium  and  sodium  are  also  examined  and  are  shown 
to  be,  for  the  most  part,  in  accord  with  the  authors'  experiments. 

L.  M.  J. 

The  Conversion  of  Ammonium  Thiocyanate  into  Thiourea 
[Thiocarbamide]  and  of  Thiourea  into  Thiocyanate.  By  John 
Waddell  {J.  Physical  Chem.,  1898,  2,  525 — 535). — The  conversion 
of  ammonium  thiocyanate  into  thiocarbamide,  and  vice  versd,  is  a 
monomolecular  reaction,  similar  to  the  case  of  the  two  hexachloroketo- 
cyclopentenes  studied  by  KUster  (Abstr.,  1896,  ii,  158).  Solid 
ammonium  thiocyanate  was  not  changed  when  heated  at  93°  for  8  hours 
a  day  during  8  months,  and  only  a  small  quantity  of  thiocarbamide 
was  produced  by  boiling  the  aqueous  solution  at  109°  during  50  hours. 
The  thiocarbamide  was  estimated  by  titration  with  ammoniacal  silver 
nitrate,  which  gives  silver  sulphide  and  cyanamide,  and  the  ammonium 
thiocyanate  by  titration  with  silver  nitrate.  Equilibrium  is  reached 
at  152°  when  the  thiocarbamide  and  ammonium  thiocyanate  are 
present  in  the  ratio  of  21*2  to  78 '8.  The  velocity  constant,  which 
represents  the  total  weight  of  substance  which  would  undergo  isomeric 
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change  on  heating  one  gram  of  each  isomeride  during  one  minute,  was 
found  to  be  0*00649  and  0'00645  in  the  conversion  of  ammonium 
thiocyanate  into  thiocarbamide,  and  0*00622  in  the  conversion  of 
thiocarbamide  into  thiocyanate  at  152 — 153°;  the  constants  should 
of  course  be  the  same,  but  the  agreement  noticed  here  is  only  rarely 
observed,  owing  to  the  presence  of  disturbing  secondary  actions.  At 
160 — 161°,  the  constant  was  0*0145  for  the  conversion  of  thiocyanate 
into  thiocarbamide,  and  0*0123  for  the  conversion  of  thiocarbamide 
into  thiocyanate,  the  velocity  of  change  being  doubled  by  a  rise  of  8° 
in  the  temperature.  T.  M.  L. 

Dissociation  Studies.  I.  By  Wilder  D.  Bancroft  {J.  Physical 
Chem.,  1899,  3,  72 — 94). — A  discussion  of  the  equilibrium  between  a 
dissociating  substance  and  two  products  of  dissociation  on  the  basis 
of  Duhem's  theory  of  permanent  changes  (Abstr.,  1897,  ii,  439), 
similar  to  that  recently  given  for  the  equilibria  between  two  dynamic 
isomerides  (this  vol.,  ii,  145).  The  theory  is  applied  to  the  cases  of 
phthalic  and  succinic  acids  (formation  of  anhydride),  chloral  hydrate 
and  alcoholates,  and  aldehyde  ammonia,  which  have  been  examined 
experimentally  by  Bamsay  and  Young  {Phil.  Trmis.,  1886,  177,  i,  82). 

T.  M.  L. 

Benzaldoxime.  By  Frank  K.  Cameron  (J.  Physical  Chem.,  1898, 
2,  409 — 416). — Bancroft's  theoretical  conclusions  on  the  equilibria 
of  stereoisomerides  (this  vol.,  ii,  145)  are  applied  to  the  melting 
point  phenomena  of  benzaldoxime,  and  it  is  shown  that  the  double 
melting  point  curve  can  be  realised  experimentally.  The  stable 
a-form  melts  at  34 — 35°,  and  the  labile  /8-form  at  130° ;  the  stable 
triple  point  at  which  the  solid  a-modification  is  in  equilibrium  with 
the  liquid  mixture  and  with  the  vapour  phase,  Duhem's  *  natural 
melting  point,'  is  27*7°,  and  the  eutectic  point  is  25 — 26°.  The 
equilibrium  between  the  a-  and  )8-forms  is  independent  of  the  temper- 
ature, and  is  reached  when  there  is  about  6  per  cent,  of  the  /3-form  in 
the  liquid  mixture ;  at  the  eutectic  point,  the  liquid  mixture  contains 
9  per  cent,  of  the  /3-form.  By  repeated  fusion,  the  melting  point  of 
the  p-iovm  fell  from  130°  to  114°,  98°,  76°,  and  finally  to  26°,  cor- 
responding with  a  gradual  change  in  the  composition  of  the  mixture. 
The  freezing  points  of  mixtures  of  the  a-  and  /?-forms  in  various 
proportions  were  determined  and  plotted  in  the  form  of  a  curve,  which 
consisted  of  two  intersecting  straight  lines,  equally  inclined  to  the 
vertical  ',  the  molecular  depression  of  the  freezing  point  is  therefore 
the  same  for  both  isomerides.  The  molecular  heats  of  fusion  are 
calculated  to  be  14*3  for  the  /?-,  and  8*3  for  the  a-form.       T.  M.  L. 

Equilibria  of  Stereoisomerides.  III.  By  Wilder  D.  Bancroft 
(/.  Physical  Chem.,  1899,  3,  144 — 155.  Compare  this  vol.,  ii,  145). — 
The  effects  are  discussed  of  adding  to  a  mixture  of  two  dynamic 
isomerides  a  third  substance  which  forms  a  compound  with  one  or 
both  of  the  isodynamic  forms.  The  theory  is  applied  to  the  formation  of 
two  hydrochlorides  and  two  sodium  salts  from  a-  and  ;8-benzaldoxime  and 
from  some  of  its  substitution  products,  a  reversal  of  stability  occurring 
in  the  formation  of  the  hydrochlorides.  The  equilibrium  between 
fumaric  and  maleic  acids  in  presence  of  ammonia  and  between  chloral 
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and  metachloral  in  presence  of  water  are  also  given  as  examples  of  the 
application  of  the  theory.  T.  M.  L. 

Distance  of  Action  of  Molecular  Forces.  By  Wilhelm 
Muller-Erzbach  (Ann.  Phys.  Chem.,  1899,  [ii],  67,  899— 890).— Deter- 
minations have  been  made  of  the  thickness  of  layers  of  gum  required 
to  protect  wax  or  sealing-wax  from  the  action  of  carbon  bisulphide ; 
the  values  obtained  are  about  0*1  mm.,  but  are  different  for  the  two 
substances.  L.  M.  J. 

Explosion  of  Acetylene  when  mixed  with  Inert  Gases.  By 
Marcellin  p.  E.  Berthelot  and  Paul  Vieille  {Gompt.  rend.,  1899, 
128,  777 — 787). — The  authors  have  made  experiments  on  the  explos- 
ibility  of  mixtures  of  acetylene  with  various  proportions  of  hydrogen 
or  coal  gas,  with  a  view  to  ascertain  the  limits  of  pressure  below  which 
the  decomposition  is  not  propagated  throughout  the  mass  of  the  gas. 
The  results  are  given  in  tabular  form,  and  as  a  rule  there  is  consider- 
able difference  between  the  observed  and  calculated  pressures,  the 
differences  being  due  either  to  the  slow  rate  at  which  decomposition 
takes  place,  or  to  the  fact  that  it  is  incomplete. 

The  pressure  at  which  propagation  of  the  decomposition  under  the 
influence  of  an  incandescent  wire  ceases  to  take  place  is  higher  the 
smaller  the  proportion  of  acetylene,  but  rapidly  approximates  to  the 
limit  for  pure  acetylene  as  the  proportion  of  this  gas  is  increased.  It 
was  not  found  possible  to  determine  for  each  mixture  an  exact 
critical  pressure  below  which  explosion  will  not  take  place,  but  the 
experiments  show  that  there  is  in  each  case  a  certain  range  of  pressure 
within  which  the  probability  of  the  propagation  of  explosion  varies 
very  rapidly,  but  below  which  the  probability  is  extremely  small. 

With  mixtures  of  equal  volumes  of  acetylene  and  hydrogen,  the 
limiting  pressure  is  about  4  kilos,  per  square  cm.  ;  with  2  volumes 
of  hydrogen  and  1  of  acetylene,  it  is  about  7  kilos.,  and  with  3  volumes 
of  hydrogen,  about  10  kilos.  With  corresponding  mixtures  of 
acetylene  and  coal  gas,  the  values  are  about  7  kilos.,  12  kilos.,  and  40 
kilos,  respectively.  These  values  will  be  lower,  especially  at  low 
pressures,  the  larger  the  volume  of  the  gas,  and  consequently  the 
smaller  the  cooling  influence  of  the  walls  of  the  vessel. 

The  limits  at  which  the  probability  of  propagation  of  the  decompo- 
sition becomes  1/2  are  somewhat  higher  in  each  case,  but  not  much 
higher  than  those  specified.  The  greater  influence  of  coal  gas  as  com- 
pared with  hydrogen  is  to  be  attributed  to  the  presence  of  a  large  pro- 
portion of  methane,  the  decomposition  of  which  would  necessitate  a 
considerable  absorption  of  heat.  C.  H.  B. 

Principle  of  Maximum  Work.  By  Donato  Tommasi  (Bull.  Soc. 
Chim.,  1898,  [iii],  19,  439 — 441). — When  a  solution  containing  copper 
and  silver  nitrates  is  electrolysed,  the  latter  salt  does  not  undergo 
decomposition  until  the  atomic  proportions  of  copper  and  silver  present 
in  the  solution  are  as  15  to  1 ;  when  the  ratio  becomes  87  to  2,  the 
product  of  electrolysis  consists  of  copper  and  silver  in  atomic  propor- 
tion (1  :  1).  According  to  the  principle  of  maximum  work,  the  whole 
of  the  silver  should  be  precipitated  before  the  copper  nitrate  begins  to 
decompose. 
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A  solution  of  potassium  chlorate,  when  electrolysed,  ought  to  under- 
go reduction  rather  than  oxidation,  according  to  this  principle,  since 
the  former  reaction,  KCIO3  +  SHg  =  KCl  +  SHgO,  generates  224*4  Cal., 
whereas  the  latter,  KCIO3  +  0  =  KCIO4,  ^^^J  liberates  17 '6  Cal.  As  a 
matter  of  fact,  it  is  the  latter  reaction  which  takes  place. 

An  acidified  solution  of  hydrogen  peroxide,  when  electrolysed, 
evolves  hydrogen,  due  to  the  decomposition  of  the  water,  but  the 
peroxide  is  not  reduced,  although  its  reduction  would  be  accompanied 
by  a  development  of  heat.  If  a  solution  of  copper  sulphate  and 
hydrogen  peroxide  is  placed  in  contact  with  the  platinum  anode  of  a 
voltaic  cell  and  the  circuit  completed,  copper  is  deposited,  but  the 
peroxide  remains  unaltered. 

From  these  observations,  the  following  generalisations  are  de- 
duced : — (1)  If  a  substance  is  treated  in  such  a  manner  that  it  can 
react  in  one  of  two  ways,  the  more  exothermic  reaction  will  occur, 
provided  that  this  is  capable  of  being  started.  (2)  When  two 
modes  of  action  are  possible,  that  reaction  will  take  place  which 
requires  less  energy  to  start  it,  although  it  may  be  less  exothermic 
than  the  other. 

The  author  proposes  to  replace  the  above-mentioned  principle  by 
another — the  principle  of  minimum  work — which  may  be  enunciated 
in  the  following  manner  :  Whatever  be  the  amount  of  heat  generated 
or  absorbed  during  the  course  of  a  chemical  change,  the  reaction  which 
can  be  started  with  the  least  expenditure  of  energy  will  take  place 
by  preference.  G.  T.  M. 

New  Compressed  Air  Pump.  By  Paul  Bourcet  and  G.  Berle- 
MONT  {Bull  SoG,  Chim.,  1898,  19,  [iii],  479). — The  lower  portion  of  a 
filter  pump  is  fitted  into  the  central  stopper  of  a  three-necked 
Woulf  's  bottle ;  the  upper  portion  is  attached  to  a  water  tap.  The 
Woulf 's  bottle  is  also  fitted  with  an  outlet  tube  for  delivering  the 
compressed  air,  and  a  syphon  so  regulated  that  one-third  of  the  bottle 
remains  filled  with  water  when  the  pump  is  working.  G.  T.  M. 

Hydrogen  Sulphide  Generator.  By  Walter  P.  Bradley 
(Amer.  Chem.  J.,  1899,  21,  370 — 376). — The  apparatus  consists  of 
three  glass  bottles.  A,  B,  and  C,  each  provided  with  an  orifice  near  the 
bottom.  The  generator  proper.  A,  has  a  capacity  of  about  16  litres, 
and  should  never  be  less  than  half  full  of  large  pieces  of  ferrous 
sulphide ;  it  is  not  connected  directly  with  the  acid  reservoir,  B 
(8  litres),  but  indirectly  by  means  of  the  third  bottle,  C,  which  serves 
as  a  gas  reservoir,  and  has  a  capacity  of  about  4  litres ;  B  and  C  are 
connected  by  the  lower  tubulures.  The  connection  between  0  and 
A  is  by  a  tube  which  just  passes  through  the  top  orifice  in  each  and 
terminates  in  A  as  a  fine  capillary. 

The  acid  reservoir  may  be  fixed  permanently  at  a  convenient  height 
above  A,  or  may  be  so  arranged  that  its  height  can  be  varied  accord- 
ing to  the  pressure  to  be  overcome.  When  gas  is  being  drawn  off 
from  A,  a  small  quantity  of  acid  flows  in  through  the  capillary  tube 
on  to  the  sulphide;  when  the  demand  ceases,  the  gas  formed  accumu- 
lates in  C  j  on  renewed  demand  for  gas,  first  the  accumulated  gas,  then 
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fresh  acid,  passes  from  C  into  A.  The  advantage  of  the  method  is 
that  the  acid  remains  in  contact  with  the  iron  sulphide  until  it  is 
spent  and  can  then  be  removed  by  the  lower  orifice  in  A.      J.  J.  S. 

[Apparatus  similar  in  principle  have  been  in  use  in  the  laboratories 
of  the  Mason  University  College  and  the  Central  Technical  College  for 
some  years. — Editor.] 
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New  Explosive  and  Detonating  Materials.  By  Ugo  Alvisi 
{Gazzetta,  1899,  29,  i,  121 — 143). — The  author  claims  priority  in  the 
preparation  of  explosives  containing  ammonium  perchlorate  as  their 
principal  constituent.  By  using  this  salt  in  place  of  the  other 
oxidising  components  of  explosives,  or  by  adding  it  to  such  explosives 
as  contain  enough  oxygen  for  their  combustion,  an  increase  is 
obtained  both  in  the  ballistic  and  in  the  disruptive  power.  Also 
the  ratio  of  the  disruptive  to  the  ballistic  power  has  a  higher  value, 
which  makes  these  explosives  of  especial  use  in  mines. 

Mixtures  of  ammonium  perchlorate  with  carbon  and  with  carbon 
and  sulphur  give  good  results  as  regards  their  hygroscopic  properties, 
resistance  to  shock,  keeping  quality,  &c.  T.  H.  P. 

Action  of  Hydrogen  Peroxide  on  Halogen  Oxy-acids.  By 
Simeon  M.  Tanatar  {Ber.,  1899,  32,  1013— 1015).— Hydrogen 
peroxide  has  no  action  on  perchloric  or  chloric  acids  in  alkaline  or 
in  acid  solution.  Periodic  acid  is  reduced  to  iodic  acid  in  alkaline 
or  acid  solution,  but  the  iodic  acid  is  stable.  Bromic  acid  is  reduced 
to  hydrogen  bromide,  together  with  a  little  bromine,  since  hydrogen 
bromide  is  oxidised  by  hydrogen  peroxide.  T.  M.  L. 

Absence  of  Free  Iodine  and  Gaseous  Iodides  in  the  Atmo- 
sphere of  Toulouse.  By  F.  Garrigou  {Gompt.  rend.y  1899,  128, 
884 — 885). — A  large  volume  of  air  from  this  town  was  filtered 
through  cotton  wool  and  aspirated  through  a  solution  of  pure  caustic 
potash  ;  the  residue  obtained  on  evaporating  the  solution  was  treated 
with  alcohol,  and  the  extract,  after  distilling  off  the  solvent,  left  a 
slight  deposit  which,  on  treatment  with  dilute  sulphuric  acid,  zinc 
nitrite,  and  starch  solution,  proved  to  be  free  from  iodides. 

The  steam  evolved  from  the  brine  pans  of  Salies-de-Bearn,  con- 
tains a  notable  quantity  of  sodium  chloride,  but  no  trace  of  iodides. 

G.  T.  M. 

Machines  for  the  Manufacture  of  Liquid  Air.  By  Carl 
LiNDE  {Ber.,  1899,  32,  925— 927).— The  author  points  out  that 
numerous  proposals  have  been  made  at  various  times  to  produce 
a  cumulative  cooling  effect  by  allowing  a  compressed  gas  to  expand  and 
thus  cool  a  further  quantity  of  the  compressed  gas.  He  claims  to 
have  been  the  first  to  utilise  the  Thomson-Joule  effect  for  the  pro- 
duction of  cold  in  this  way,  and  points  out  that  Kamsay  {Ber.^  1898, 
31,  3116)  is  in  error  in  ascribing  an  earlier  use  of  this  principle  to 
Hampson.  A.  H. 
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Molecular  Weight  of  Sulphur.  By  Samuel  D.  Gloss  (J.  Physical 
Chem.,  1898,  2,  421—426.  Compare  Abstr.,  1888,  1027;  1889, 
673;  1890,  447,  1043;  1891,  260;  1896,  ii,  357).— The  molecular 
weights  of  monoclinic,  rhombic,  and  plastic  sulphur  have  been  deter- 
mined by  the  freezing  point  method  in  solution  in  naphthalene  and  in 
phosphorus,  care  being  taken  to  avoid  heating  much  above  the  melting 
point.  For  concentrations  of  1  or  2  per  cent,  in  naphthalene 
solutions,  the  values  found  were  Jf  =287  and  271  for  rhombic,  283  for 
plastic,  and  293  for  monoclinic,  no  marked  differences  being  observed 
between  the  three  varieties.  The  addition  of  11  per  cent,  of  sulphur 
to  phosphorus  brought  the  melting  point  down  to  27°,  and  gave  the 
values  M  =  259  for  rhombic,  and  260  for  monoclinic  sulphur ;  a  further 
addition  of  3  per  cent,  gave  if  =317  for  rhombic,  311  for  monoclinic, 
and  329  for  plastic  sulphur ;  these  values  are  higher  than  those 
obtained  for  an  11  per  cent,  solution,  but  are  chiefly  important  as 
showing  that  no  difference  in  molecular  weight  can  be  detected 
between  the  three  forms,  even  when  the  temperature  is  kept  below  27°. 

T.  M.  L. 

Molecular  Weight  of  Sulphur  in  Carbon  Bisulphide  Solu- 
tions. By  H.  T.  Barnes  (/.  Physical  Chem.,  1899,  3,  156—159.  Com- 
pare this  vol.,  ii,  405). — From  Pfeiffer's  density  determinations  ( A.bstr., 

1897,  ii,  488),  the  number  of  molecules  of  solvent  that  are  displaced  by 
a  molecule  of  sulphur  is  calculated,  and  it  is  shown  that  S^  and  CSg 
have  approximately  the  same  molecular  volume ;  it  is  therefore  con- 
cluded that  the  molecule  of  sulphur  has  the  formula  Bini  where  the 
magnitude  of  n  depends  on  the  complexity  of  the  molecule  of  carbon 
bisulphide.  T.  M.  L. 

Combination  of  Sulphur  with  Hydrogen.  By  Dmitri  P. 
KoNowALOFF  {Chem.  Centr.,  1898,  ii,  657 ;  from  J.  Puss.  Chem.  Soc, 

1898,  30,  371— -374).- The  author  finds  that  the  results  of  his  work 
on  the  combination  of  trimethylethylene  with  acids  (Abstr.,  1888, 
1167)  do  not  agree  with  Duhem's  theory  (Trait6  ^ementaire  de 
m^canique  chimique  fondee  sur  la  thermodynamique)  and  Pelabon's  data 
(Abstr.,  1897,  ii,  312),  which  show  that  the  combination  of  sulphur 
and  hydrogen  at  215 — 350°  reaches  a  limit  which  is  not  dependent  on 
the  reverse  change,  for  hydrogen  sulphide  is  not  decomposed  at  these 
temperatures.  According  to  the  author,  however,  although  hydrogen 
sulphide  is  not  decomposed  at  310°,  there  is  no  limit  to  the  combina- 
tion of  hydrogen  and  sulphur  at  this  temperature.  E.  W.  W. 

Hydroxylamine.  By  Simeon  M.  Tanatar  {Per.,  1899,  32,  1016. 
Compare  this  vol.,  ii,  285). — The  product  obtained  by  the  action  of 
sulphurous  acid  on  hydroxylamine  was  pure  ammonium  sulphate,  and 
not  sulphamic  acid,  although  this  is  evidently  the  first  product  of 
the  action.  In  reply  to  Briihl,  it  is  stated  that  the  similarity  of 
behaviour  between  hydroxylamine  and  hydrogen  peroxide  does  not 
necessarily  imply  similarity  of  structure.  T.  M.  L. 

The  Heteromorphic  (AUotropic)  Modifications  of  Phosphorus 
and  Arsenic,  and  of  Ferrous  Sulphide.  By  Gottlob  Ed.  Linck 
{Per.,   1899,   32,    881—897). — The  term  eutropic  is  applied  to   an  y 
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series  formed  by  the  combination  of  the  successive  elements  of  a  sub- 
group of  the  elements  in  the  natural  system  with  the  same  radicle, 
when  the  compounds  thus  produced  are  characterised  by  similar 
crystalline  form  and  similar  physical  and  chemical  constants,  which, 
however,  show  a  progressive  change  with  the  change  in  molecular 
weight.  The  crystal-volume  of  a  substance  can  be  calculated  from  the 
geometrical  constants  of  its  crystals  (Linck,  Zeit.  Kryst.  Min.,  1896, 
26,  280),  and  it  has  been  found  that  the  true  molecular  volume  stands 
in  a  simple  integral  proportion  to  this  calculated  crystal- volume.  It 
further  follows  from  this  that  the  relative  weights  of  the  crystal  mole- 
cules of  allotropic  substances  also  stand  to  one  another  in  a  simple 
ratio. 

Red  phosphorus  crystallises  in  rhombohedra  of  the  hexagonal  system, 
bat  this  form  is  not  eutropic  with  the  ordinary  rhombohedral  forms 
of  arsenic,  antimony,  and  bismuth,  because  the  properties  of  rhombo- 
hedral phosphorus,  such  as  the  calculated  ratio  of  the  axes,  the  atomic 
volume,  behaviour  towards  oxygen,  &c.,  do  not  fit  into  the  eutropic 
series  formed  by  the  other  three  elements.  On  the  other  hand,  red 
phosphorus  appears  to  form  a  eutropic  series  with  mirror  arsenic, 
which  has  a  sp.  gr.  4*71,  is  transparent  in  thin  films,  and  passes  into  the 
ordinary  crystalline  form  of  arsenic  at  358 — 360°.  Finally,  ordinary 
yellow  phosphorus  corresponds  eutropically  with  the  yellow  modifica- 
tion of  arsenic.  The  latter  is  best  obtained  by  gently  heating  arsenic 
in  a  current  of  carbonic  anhydride  and  strongly  cooling  the  tube, 
which  must  not  be  exposed  to  light ;  under  these  circumstances,  a 
yellow  powder  is  deposited,  which  is  converted  into  the  mirror  form 
of  arsenic  by  heat  or  exposure  to  light.  This  yellow  powder  is  readily 
soluble  in  carbon  bisulphide,  and  by  evaporating  the  solvent  is  deposited 
in  microscopic,  rhombic  dodecahedra  which  smell  strongly  of  garlic. 
These  change  spontaneously  into  mirror  arsenic,  and  the  transformation, 
which  can  be  watched  under  the  microscope,  is  complete  in  about 
3  minutes.  I^o  corresponding  form  of  antimony  or  bismuth  is  known, 
whilst  the  ordinary  opaque  rhombohedral  form  of  arsenic  corresponds 
eutropically  with  crystalline  antimony  and  bismuth,  no  form  of  phos- 
phorus corresponding  with  these  being  known. 

No  definite  difference  in  composition  has  been  established  between 
miagnetic  pyrites  and  artificial  ferrous  sulphide  on  the  one  hand,  and 
troilite  on  the  other.  The  first  two  crystallise  in  forms  belonging  to 
the  hexagonal  system,  whilst  troilite  is  stated  to  belong  to  the  regular 
system.  Troilite,  however,  cannot  be  a  heteromorphic  form  of  magnetic 
pyrites,  because  the  weights  of  the  crystal  molecules  of  these  substances 
do  not  stand  in  a  simple  integral  proportion  to  each  other.  The  con- 
clusion is  therefore  drawn  that  troilite  in  reality  belongs  to  the 
hexagonal  system  and  has  been  formed  in  presence  of  excess  of  iron, 
whereas  magnetic  pyrites  has  been  produced  in  presence  of  excess  of 
sulphur.  ^  A.  H. 

Metaphosphoric  Acids.  By  Simeon  M.  Tanatar  {Chem.  Centr.j 
1898,  ii,  257  ;  from  J.  Russ.  Chem.  Soc,  1898,  30,  99— 103).— The 
yield  of  sodium  trimetaphosphate  obtained  by  Fleitmann's  method  of 
heating    sodium     ammonium  hydrogen    phosphate    until  neutral,   is 
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considerably  improved  by  allowing  the  molten  mass  to  cool  only  very 
slowly.     The  heat  of  solution  of  the  trimetaphosphate  in   water  is 

—  0*547  Cal.,  that  of  the  monometaphosphate  in  an  equivalent 
quantity  of  hydrochloric  acid  or  of  sulphuric  acid  is  nil,  and  that  of 
silver  metaphosphate,  AgP03  +  JH20,   is  —1-683  Cal.   in  water  and 

+  13*893  Cal.  in  hydrochloric  acid.  The  heat  of  neutralisation  of 
trimetaphosphoric  acid  with  sodium  hydroxide  is  +15*551  Cal. 
Ethylic  trimetaphosphate,  prepared  by  heating  the  silver  salt  with 
ethylic  iodide  in  absolute  alcohol,  is  insoluble  in  benzene  and  cannot 
be  volatilised  without  decomposition.  Ethylic  dimetaphosphate  has 
a  sp.  gr.  1*230,  is  insoluble  in  benzene,  and  also  decomposes  when 
heated ;  the  sodium  and  silver  salts  are  not  attacked  by  cold  acids. 

E.  W.  W. 

Arsenic  Compounds.  By  Alfred  Partheil  and  E.  Amort 
(Arch.  Fharm.,  1899,  237,  121 — 127). — Action  of  arsenic  hydride  on 
mercuric  chloride. — The  results  obtained  confirm  those  of  previous 
observers.  When  arsenic  hydride,  largely  diluted  with  hydrogen,  is 
passed  into  a  solution  of  mercuric  chloride  in  alcohol,  the  first  product 
is  yellow  chloromercurarsine,  AsHo'HgCl.  By  passing  in  more  arsenic 
hydride,  orange  di-  and  brown  tri-chloromercurarsine  and  black  arsenic 
mercuride,  AsH(HgCl)2,  As(HgCl)3,  and  AsgHgg,  are  obtained  in  succes- 
sion. The  first  two  decompose  gradually  in  presence  of  a  solution  of 
mercuric  chloride,  yielding  arsenious  acid,  hydrochloric  acid  and  mer- 
curous  chloride.  The  third  yields  mercurous  chloride  and  arsenic  under 
these  circumstances  ;  moreover,  it  is  easily  decomposed  by  water,  with 
formation  of  arsenious  acid,  hydrochloric  acid,  and  mercury.  Arsenic 
mercuride,  when  dry,  oxidises  readily  in  the  air  to  arsenious  oxide  and 
mercury.  C.  F.  B. 

Decomposition  of  Carbonic  Oxide  in  Presence  of  Metallic 
Oxides.  By  O.  Boudouard  (Compt.  rend.,  1899,  128,  822—824).— 
The  decomposition  of  carbonic  oxide  at  650°  in  presence  of  ferric 
oxide,  nickel  oxide,  and  cobalt  oxide  is  a  function  of  the  time,  and 
within  certain  limits  depends  on  the  quantity  of  metallic  oxide  present. 
Whereas  at  445°  the  decomposition  is  complete  (this  vol.,  ii,  287),  at 
650°  it  is  limited,  and  in  presence  of  cobalt  oxide  decomposition 
ceases  when  the  gaseous  mixture  contains  61  per  cent,  of  carbonic 
anhydride  and  39  per  cent,  of  carbonic  oxide.  C.  H.  B. 

Decomposition  of  Carbonic  Anhydride  in  Presence  of 
Carbon.  By  O.  Boudouard  (Compt.  rend.,  1899,  128,  824—825).— 
Carbonic  anhydride  was  heated  at  650°  with  wood  charcoal  and  with 
carbon  obtained  by  the  decomposition  of  carbonic  oxide.  In  both 
cases,  the  proportion  of  carbonic  oxide  in  the  gas  gradually  increased, 
the  reaction  being  more  rapid  with  the  wood  charcoal  than  with  the 
other.  The  limit  of  the  reaction  with  wood  charcoal  was  reached 
after  12  hours,  and  the  composition  of  the  gaseous  mixture — CO2,  61 
vols.,  CO,  39  vols. — is  identical  with  the  composition  of  the  gas  at 
the  limit  of  the  reaction  between  carbonic  oxide  and  cobalt  oxide  at 
the  same  temperature  (preceding  abstract).  C.  H.  B. 
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Silicomesoxalic  Acid.  By  Ludwig  Gattermann  and  E.  Elleey 
{Ber.,  1899,  32,  1114— 1116).— Silicon  octochloride,  SigClg  (Gatter- 
mann and  Weinlig,  Abstr.,  1894,  ii,  414),  is  best  obtained  by  acting 
with  chlorine  on  silicon  in  the  preparation  of  which  an  excess  of 
magnesium  has  been  employed  ;  if  the  whole  of  the  magnesium  silicide 
has  been  previously  removed  by  extracting  the  silicon  with  hydro- 
chloric acid,  little  of  the  octochloride  is  obtained,  so  that  its  formation 
appears  to  be  due  to  the  presence  of  the  silicide. 

When  the  purified  octochloride  is  left  exposed  to  the  air  in  a 
platinum  dish  at  0°,  hydrogen  chloride  is  evolved,  and  silicomesoxalic 
acid,  Si(OH)2(SiOOH)2,  obtained  as  a  white  powder,  which  does  not 
dissolve  in  cold  water,  but  is  decomposed  by  hot,  giving  rise  to 
hydrogen  and  silica ;  the  acid,  when  dry,  is  extremely  unstable,  and 
often  decomposes  spontaneously,  becoming  incandescent ;  it  rapidly 
reduces  a  warm  alkaline  solution  of  potassium  permanganate. 

W.  A.  D. 

Silver  Suboxide.  By  Antoine  Guntz  {Compt.  rend.,  1899,  128, 
996 — 998). — When  dry  silver  oxide  is  heated  at  358°  for  40  hours  in 
a  closed  tube  fitted  with  a  manometer,  the  pressure  remains  stationary 
at  49  atmospheres ;  if  this  temperature  is  maintained  while  some  of 
the  oxygen  is  allowed  to  escape,  the  pressure  falls  and  then  rises  until 
the  maximum  is  again  attained.  Two  tared  open  tubes,  one  containing 
silver  and  the  other  silver  oxide,  were  heated  in  a  sealed  tube  containing 
so  much  potassium  permanganate  that  when  the  temperature  was 
raised  to  358°  the  pressure  of  the  liberated  oxygen  exceeded  49 
atmospheres.  After  remaining  at  this  temperature  for  three  days, 
the  tube  was  rapidly  cooled,  and  the  enclosed  tubes  weighed ;  the  one 
containing  silver  had  gained  3*88  per  cent,  in  weight,  whereas  that 
containing  silver  oxide  had  lost  3*39  per  cent.  The  gain  in  weight 
calculated  on  4Ag4-0  =  Ag^O  should  be  3*67,  whilst  the  loss  calculated 
on  2Ag20  =  Ag^O  -f  0  should  be  3*44.  This  experiment  indicates  that  the 
dissociation  pressure  of  the  sub -oxide  Ag^O  at  358°  is  approximately 
49  atmospheres.  G.  T.  M. 

Solubility  of  Ammonia  in  Aqueous  Solutions  of  Silver 
Nitrate.  By  Dmitri  P.  Konowaloff  {Cliem.  Cenir.,  1898,  ii,  659  ; 
from  J.  Russ.  Chem.  Soc,  1898,  30,  367— 374).— If  in  the  case  of 
saturated  solutions  of  ammonia  in  aqueous  solutions  of  silver  nitrate, 
twice  the  number  of  molecules  of  silver  nitrate  present  is  subtracted 
from  the  number  of  dissolved  molecules  of  ammonia,  the  remaining 
ammonia  shows  the  same  solubility  as  in  pure  water,  and  Henry  and 
Dalton's  law  is  applicable.  The  same  formula,  ^=56-58  (m- 2%), 
applies  in  both  cases,  where  H  is  the  vapour  tension  of  the  ammonia 
in  millimetres  of  mercury,  m  the  number  of  molecules  of  ammonia,  and 
n  the  number  of  molecules  of  silver  nitrate  in  1  litre.  The  solubility 
of  ammonia  in  aqueous  solutions  of  the  compound  AgN03,2NH3  is, 
as  in  the  case  of  its  solution  in  ammonium  or  sodium  nitrate  solutions, 
the  same  as  in  pure  water.       •  E.  W.  W. 

Preparation  and  Properties  of  Crystallised  Calcium  Phos- 
phide. By  Henri  Moissan  {Compt  rend.,  1899,  128,  787—793).— 
Calcium  phosphide,  Ca^Pg,  can  be  obtained   in  a  crystalline   form  by 
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heating  an  intimate  mixture  of  calcium  phosphate,  310  parts,  and  lamp 
black,  96  parts,  in  an  electric  furnace  with  a  current  of  950  amperes 
and  45  volts,  also  by  heating  the  amorphous  phosphide  with  a  current 
of  800  amperes  and  50  volts.  It  is  red-brown  in  colour,  melts  with 
difficulty  except  in  the  electric  furnace,  and  has  a  sp.  gr.  2-51  at  15°. 
If  the  action  of  the  electric  arc  is  continued  too  long,  part  of  the 
phosphide  is  decomposed. 

When  phosphorus  vapour  is  passed  over  calcium  heated  to  dull 
redness  in  a  vacuum,  calcium  phosphide  is  formed  with  incandescence, 
but  the  product  is  amorphous.  Calcium  phosphide  is  not  affected  by 
hydrogen  or  nitrogen  at  900°,  but  at  1200°  is  slightly  decomposed  by 
the  latter  and  a  small  quantity  of  nitride  is  formed.  Boron  and 
carbon  are  without  action  at  700°,  but  at  a  higher  temperature  carbon 
converts  it  into  calcium  carbide.  Arsenic  has  no  action  at  the  melting 
point  of  glass. 

Chlorine  has  no  action  on  the  phosphide  in  the  cold,  but  attacks  it 
readily  at  about  100°,  and  bromine  and  iodine  behave  in  the  same  way 
at  somewhat  higher  temperatures.  Oxygen  and  sulphur  decompose 
the  phosphide  with  incandescence  at  about  300°.  Oxidising  agents, 
including  nitrous  and  nitric  oxides,  attack  it  very  readily  at  a  red  heat, 
and  the  halogen  hydracids  decompose  it  with  great  energy.  Concen- 
trated nitric  and  sulphuric  acids  are  without  action,  but  in  presence 
of  water  the  phosphide  is  rapidly  decomposed.  Water  acts  somewhat 
slowly  on  the  crystallised  phosphide,  and  if  it  has  been  heated 
sufficiently  in  the  electric  furnace,  the  liberated  hydrogen  phosphide 
is  not  spontaneously  inflammable  ;  the  reaction  is  complex  and  all 
the  phosphorus  is  not  liberated  in  the  form  of  hydride.  Ordinary 
organic  solvents  have  no  action  on  the  phosphide.  C.  H.  B. 

Reduction  of  Calcium  Phosphate  by  the  Carbon  of  the 
Electric  Arc.  By  Albert  Renault  {Compt.  rend.^  1899,  128, 
883 — 884). — A  mixture  of  carbon  and  tricalcium  phosphate  is  intro- 
duced into  an  iron  or  carbon  crucible  forming  the  cathode  of  an  electric 
arc,  and  the  carbon  anode  is  thrust  into  the  crucible  until  the  current 
passes.  When  the  circuit  is  made,  fumes  containing  phosphorus  are 
evolved,  and  resistances  are  introduced  until  the  evolution  of  vapour 
ceases  ;  in  one  experiment,  this  result  was  attained  with  a  current  of  20 
amperes  and  an  E.M.F.  of  22  volts.  The  product  consists  of  calcium  phos- 
phide, CagPg  (compare  preceding  abstract),  which  is  obtained  in  reddish 
granules  embedded  in  a  mixture  of  carbon  and  unaltered  phosphate. 
The  phospide  has  a  crystalline  fracture,  but  is  so  readily  decomposed 
by  moisture  that  the  surface  exposed  becomes  rapidly  coated  with 
white  calcium  hydroxide.  When  treated  with  water,  it  evolves  gaseous 
hydrogen  phosphide,  which  is  entirely  absorbed  by  copper  sulphate, 
and  is  not  spontaneously  inflammable.  Under  certain  conditions,  a 
mixture  of  calcium  phosphides  is  obtained  which  gives  rise  to  both 
liquid  and  gaseous  hydrogen  phosphides.  G.  T.  M. 

Solubility  of  Tricalcium  Phosphate  and  Apatite  in  Water. 
By  Jules  Joffre  {Bull.  Soc.  Chim.,  1898,  [iii],  19,  372— 375).— One 
litre  of  water  was  found  to  dissolve  0*009  gram  of  tricalcium  phosphate 
and  0*002  gram  of  apatite,  whilst  in  water  saturated  with  carbonic 
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anhydride  at  the  ordinary  pressure  the  solubilities  were  0-153  and 
0-014  gram  per  litre  respectively.  These  results  were  obtained  by 
leaving  the  substances  in  contact  with  water  for  about  two  months, 
filtering,  and  estimating  the  phosphoric  acid  in  the  filtrate  as  am- 
monium phosphomolybdate.  The  author  is  of  opinion  that  the  vegetable 
acids  contained  in  the  roots  of  plants  have  no  action  on  phosphates, 
the  solution  of  the  latter  being  effected  mainly  through  the  agency  of 
carbonic  anhydride.  Superphosphate,  when  applied  to  the  soil,  is 
by  the  action  of  the  calcium  carbonate  present  converted  gradually 
into  tricalcium  phosphate,  which  is  thus  disseminated  through  the 
soil  in  a  condition  favourable  to  the  solvent  action  of  water. 

N.  L. 

Phosphorescence  of  Strontium  Sulphide.  By  Jose  R. 
MouRELO  {Compt.  rend.^  1899,  128,  557 — 559). — Strontium  sulphide 
shows  a  more  intense  and  persistent  phosphorescence  when  excited  by 
diffused  light  than  when  exposed  to  direct  sunlight.  Calcium,  barium, 
and  zinc  sulphides  show  the  same  peculiarity.  Exposure  to  diffused 
light  makes  the  strontium  sulphide  more  sensitive  to  subsequent 
exposures,  whereas  exposure  to  direct  sunlight  reduces  the  sensitive- 
ness and  may  destroy  it  altogether.  By  repeatedly  exposing  strontium 
sulphide  for  a  short  time  to  diffused  light,  it  becomes  so  sensitive  that 
marked  phosphorescence  is  excited  by  the  light  of  one  candle.  The 
same  sulphide  shows  intense  phosphorescence  when  heated  at  a  tem- 
perature considerably  below  a  red  heat. 

If  an  unexposed  tube  of  the  sensitive  sulphide  is  placed  in  a  box 
between  two  tubes  of  exposed  and  phosphorescing  sulphide,  it  is  found 
after  a  time  that  phosphorescence  in  the  middle  tube  has  been  excited  by 
the  others.  Further,  if  a  considerable  mass  of  the  sulphide  is  exposed 
under  such  conditions  that  only  the  surface  is  affected  by  light,  and  is 
then  placed  in  the  dark,  it  is  found  after  a  short  time  that  the  whole 
mass  is  phosphorescent,  but  shows  zones  of  decreasing  intensity ;  this 
phenomenon  the  author  calls  auto-excitation.  0.  H.  B. 

Occurrence  of  Barium  Compounds  in  Artesian  Well  Water. 
By  John  White  {Analyst,  1899,  24,  67 — 71). — Samples  of  water 
obtained  at  different  times  from  an  artesian  well  at  Ilkeston, 
Derbyshire,  contained  soluble  barium  'compounds,  the  amount,  ex- 
pressed as  barium  chloride,  on  two  occasions  reaching  38-55,  and  40*70 
parts  per  100,000.  This  abnormal  water  is  believed  to  have  come,  not 
from  the  bottom  of  the  boring  (1801  feet),  but  to  have  obtained 
access  by  a  fracture  of  the  steel  lining  of  the  bore-hole. 

L.  DE  K. 

Mixed  Halogen  Salts  of  Lead.  By  Victor  Thomas  {Bull.  Soc. 
Chim.,  1898,  [iii],  19,  598— 603).— Since  Herty  and  Boggs  (Abstr., 
1898,  ii,  585)  were  unable  to  confirm  the  existence  of  a  definite  lead 
chloriodide  of  the  composition  PblCl,  the  action  of  lead  chloride  on 
lead  iodide  has  been  studied,  and  it  is  found  that  the  chloriodide  is 
always  produced,  although  the  extent  to  which  it  is  accompanied  by 
chloride  and  iodide,  and  the  order  in  which  the  compounds  crystallise 
from  the  solution,  depend  on  the  experimental  conditions.    Against  the 
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view  that  the  substance  in  question  is  an  isomorphous  mixture,  it  is 
urged  (1)  that  by  the  action  of  nitric  peroxide  it  is  converted  into  the 
oxychloride,  PbgOCIg,  and  not  into  a  mixture  of  chloride  and  oxide  ; 
(2)  that  it  is  readily  attacked  by  hydrochloric  acid,  which  is  not  the 
case  with  a  mixture  of  chloride  and  iodide  ;  (3)  that  it  is  extremely 
sensitive  to  light,  unlike  lead  chloride  and  iodide ;  (4)  that  lead  chloride 
and  iodide  crystallise  in  different  systems ;  (5)  that  analyses  of  the 
products  obtained  by  successive  crystallisations  indicate  the  existence 
of  the  chloriodide,  as  is  shown  graphically. 

No  compound  containing  both  chlorine  and  bromine  could  be 
obtained  by  the  action  of  hydrochloric  acid  on  lead  bromide,  or  of 
hydrobromic  acid  on  lead  chloride.  If,  however,  10  c.c.  of  a  10  per 
cent,  solution  of  potassium  bromide  is  added  to  a  boiling  solution  of  5 
grams  of  lead  chloride  in  240  c.c.  of  water  and  the  liquid  slowly 
cooled,  aggregates  of  cruciform  crystals  of  the  composition  3PbCl2,PbBr2 
are  obtained.  This  compound  is  not  affected  by  light,'and  is  insoluble 
in  acetic  acid  and  in  chloroform ;  it  is  soluble  in  water,  by  which  it 
is  more  or  less  decomposed,  and  is  also  readily  decomposed  by  hydro- 
chloric, hydrobromic,  nitric,  and  nitrous  acids. 

A  lead  bromochloride  of  the  composition  PbBrCl,  which  will  be 
subsequently  described,  has  been  obtained  by  an  indirect  method. 

N.  L. 

Preparation  and  Properties  of  Crystalline  Copper  Sub- 
phosphide.  By  Georges  Maronneau  {Compt.  rend.,  1899,  128, 
936 — 939). — A  copper  phosphide  having  the  formula  CugP  is  produced 
by  heating  a  mixture  of  copper  phosphate  and  petroleum  carbon  in 
the  electric  furnace  for  3 — 5  minutes  with  a  current  of  900  amperes 
and  an  E.M.F.  of  45  volts.  The  product,  which  consists  of  crystals  of 
the  phosphide  embedded  in  metallic  copper,  is  disintegrated  by  being 
placed  at  the  cathode  of  an  electrolytic  cell  containing  a  saturated 
solution  of  copper  sulphate  ;  the  crystalline  deposit  is  collected  and 
washed  with  water,  alcohol,  or  ether,  and  lixiviated  with  bromoform 
to  remove  particles  of  graphite.  The  copper  phosphide  of  commerce, 
when  submitted  to  this  treatment,  also  gives  a  crystalline  deposit  of 
the  phosphide  CugP.  This  substance  was  first  obtained  by  Schrotter, 
and  it  has  also  been  prepared  by  other  investigators  (Abstr.,  1898,  ii 
474).  Its  specific  gravity  is  6*4.  When  heated  at  1000°  in  an  atmo- 
sphere of  hydrogen,  it  loses  some  of  its  phosphorus ;  fluorine  attacks  it 
at  ordinary  temperatures,  and  iodine  only  at  temperatures  somewhat 
below  red  heat ;  when  warmed  in  contact  with  oxygen  or  sulphur,  it 
is  decomposed,  yielding  oxides  or  sulphides.  It  dissolves  in  nitric 
acid,  aqua  regia,  and  a  mixture  of  nitric  and  hydrofluoric  acids ;  the 
latter  acid  alone  has  no  action  on  it,  and  neither  has  acetic  acid,  but  it  is 
slowly  decomposed  by  hydrochloric  and  sulphuric  acids.        G.  T.  M. 

Action  of  Hydrogen  Sulphide  and  Alkali  Sulphides  on 
Double  Cyanides :  Cyanosulphides.  By  Marcellin  P.  E. 
Berthelot  {Compt.  rend.,  1899,  128,  706 — 715). — When  freshly 
precipitated  silver  sulphide  is  treated  with  potassium  cyanide  solution, 
a  colourless  solution  is  obtained  which  contains  silver  potass- 
ium cyanide,  potassium  sulphide,   and   excess  of  potassium   cyanide. 
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Hydrogen  sulphide  produces  a  brown  coloration,  but  no  precipitate ;  if, 
however,  the  liquid  is  mixed  with  acetic  acid,  an  abundant  precipitate 
of  silver  sulphide  is  formed.  Further,  if  the  original  solution 
is  boiled,  it  becomes  brown,  and  on  now  adding  hydrogen  sulphide  or 
acetic  acid,  silver  sulphide  is  precipitated.  Similarly,  if  hydrogen 
sulphide  is  added  to  a  solution  of  silver  cyanide  in  excess  of  potassium 
cyanide,  it  first  produces  a  coloration,  and  subsequently  a  precipitate, 
but  the  filtrate  contains  a  silver  salt  and  hydrogen  cyanide  and 
hydrogen  sulphide,  both  the  latter  being  displaceable  by  air. 

In  presence  of  only  a  slight  excess  of  potassium  cyanide,  the  action 
of  the  hydrogen  sulphide  is  complete  ;  a  considerable  excess  of  the 
cyanide  is  necessary  to  keep  the  silver  in  solution.  Sodium  sulphide 
behaves  in  the  same  way  as  hydrogen  sulphide. 

In  the  solutions  there  is  a  complex  condition  of  equilibrium  between  hy- 
drogen sulphide,  hydrogen  cyanide,  and  silver  potassium  cyanide,  de- 
pendent on  the  relative  stability  of  hydrogen  silver  cyanide  and  silver 
potassium  cyanide,  which  is  increased  by  the  presence  of  excess  of 
potassium  cyanide,  but  reduced  by  an  increase  in  temperature  or  the  ad- 
dition of  acetic  acid.  The  decomposition  of  silver  potassium  cyanide  by 
hydrogen  sulphide  produces  no  thermal  disturbance,  and  the  occurrence 
of  the  reaction  is  determined  by  the  removal  of  the  silver  sulphide  from 
the  sphere  of  action.  In  presence  of  excess  of  potassium  cyanide,  which 
produces  a  development  of  heat  over  and  above  that  corresponding  with 
the  formation  of  silver  potassium  cyanide,  there  is  no  precipitation.  If 
the  pure  double  cyanide  is  mixed  with  a  quantity  of  hydrogen  sulphide 
insufficient  for  complete  precipitation,  an  intermediate  condition  is 
produced,  and  there  is  development  of  heat.  The  action  of  potassium 
cyanide  solution  on  freshly  precipitated  silver  sulphide  also  causes  con- 
siderable development  of  heat.  The  condition  of  equilibrium  seems  to 
correspond  with  the  proportions  2AgK(CN)2-hK2S-f92KCN,  a  double 
cyanide  and  sulphide  being  formed  with  development  of  heat. 

Mercuric  potassium  cyanide  shows  no  similar  phenomena,  the  pre- 
cipitation by  hydrogen  sulphide  being  complete.  With  sodium 
sulphide,  the  results  are  different,  owing  to  the  exothermic  formation 
of  a  double  sulphide.  The  mercuric  sulphide  is  completely  redissolved 
by  the  alkali  sulphide,  provided  that  it  is  present  in  proportion 
greater  than  that  required  by  the  formula  HgS  -|-  2Na2S. 

When  zinc  potassium  cyanide  is  mixed  with  hydrogen  sulphide  or 
sodium  sulphide,  precipitation  is  slow,  and  in  presence  of  an  excess  of 
potassium  cyanide,  not  smaller  than  that  required  by  the  expression 
Zn(CN)2,2KCN"  -|-  6KCN,  no  precipitation  of  zinc  sulphide  takes  place  at 
all.  Freshly  precipitated  zinc  sulphide  is  dissolved  by  potassium 
cyanide  solution  but  is  reprecipitated  on  boiling.  The  reaction 
Zn{CN)2-f8KCN  develops  -hlO'S  Cal.  or  about  -f2-2Cal.  above  the 
quantity  representing  the  formation  of  the  double  cyanide.  The  reaction 
[Zn(CN)2,2KCN  -i-  6KCN]  diss.  +  B^^B  diss,  develops  +50  Cal.,  but  there 
is  no  precipitation  of  zinc  sulphide  even  after  a  long  time  at  the 
ordinary  temperature.  ZnS-fKCN  diss,  in  excess  develops  -+-9-3  Cal. 
and  a  similar  result  is  obtained  if  potassium  cyanide  solution  is  first 
mixed  with  sodium  sulphide  and  zinc  sulphate  is  then  added.  In  the 
case  of  zinc,  as  in  the  case  of  silver,  a  double  cyanide-sulphide  is 
formed.  C.  H.  B. 
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Reactions  in  Anhydrous  Solvents.  By  Alexander  Kaumann 
{Ber.,  1899,  32,  999— 1004).— From  a  solution  of  mercuric  chloride  in 
ether,  benzonitrile,  ethylic  acetate,  benzene,  or  acetone,  hydrogen 
sulphide  precipitates  all  the  mercury  as  the  compound  2HgS,HgCl2. 
Dry  ammonia  precipitates  the  compound  HgClgjNHg  from  a  solution 
of  mercuric  chloride  in  benzonitrile,  but  HgCl2,2NH3  from  a  solution 
in  ethylic  acetate  or  methylal ;  stannous  chloride  gives  a  precipitate  of 
mercurous  chloride  from  all  three  solutions.  Silver  nitrate  gives  a 
precipitate  of  silver  chloride  when  added  to  mercuric  chloride  dissolved 
in  benzonitrile. 

Hydrogen  sulphide  precipitates  all  the  copper  from  a  solution  of 
cupric  chloride  in  ethylic  acetate  as  cupric  sulphide  ;  ammonia  gives 
a  precipitate  of  the  compound  CuClgjGNHg,  and  hydrogen  chloride  a 
precipitate  of  CuClgjSHCl.  Stannous  chloride  throws  down  cuprous 
chloride  from  a  solution  of  cupric  chloride  in  ethylic  acetate,  and 
cuprous  chloride  separates  on  cooling  from  a  warm  mixture  of  cupric 
chloride  and  stannous  chloride  in  benzonitrile.  On  mixing  cadmium 
iodide  and  cupric  chloride  dissolved  in  ethylic  acetate,  cuprous  iodide 
and  cadmium  chloride  are  precipitated,  whilst  iodine  remains  in  solution ; 
all  other  metallic  iodides  give  a  similar  reaction  when  dissolved  in 
acetone. 

Cupric  chloride  precipitates  silver  chloride  from  a  solution  of  silver 
nitrate  in  benzonitrile;  sulphur  has  no  action  in  the  cold,  but  pre- 
cipitates silver  sulphide  on  heating.  Barium  iodide  and  silver  nitrate 
dissolved  in  pyridine  give  a  precipitate  of  barium  nitrate,  leaving  silver 
iodide  in  solution.  Potassium  thiocyanate  and  silver  nitrate  dissolved 
in  pyridine  give  a  precipitate  of  potassium  nitrate. 

The  action  of  various  metals,  oxides,  hydroxides,  and  salts  on 
solutions  of  mercuric  chloride,  cupric  chloride,  and  silver  nitrate  is  also 
described.  T.  M.  L. 

Dissociation  of  Mercuric  Oxide.  By  H.  PI^labon  {Compt.  o'end., 
1899,  128,  825 — 828). — When  mercuric  oxide  is  heated  in  sealed 
tubes  in  presence  of  excess  of  oxygen,  the  limiting  pressures  of  the 
oxygen  between  440  and  620°  are  accurately  represented  by  the  equa- 
tion log  ^=m/^+n  log  T+z,  where  T  is  the  absolute  temperature, 
the  constants  have  the  values  m=  -27569,  n=  -57*58  and  z=  + 
203'94711  and  the  logs,  are  common  logs.  At  440°,  the  pressure  of  the 
oxygen  is  only  a  few  mm.,  and  at  610°  it  is  1240  mm. 

When  the  initial  system  consists  of  mercuric  oxide  only,  the  product 
of  the  pressure  of  the  oxygen  into  the  square  of  the  pressure  of 
the  mercury  vapour  is  a  positive  number  depending  only  on  the 
temperature,  which  is  in  agreement  with  Duhem's  theory. 

C.  H.  B. 

Mercury  Derivatives  of  Nitrogen  Compounds.  By  Karl  A. 
HoFMANN  and  Eduard  C.  Marburg  (Annalen,  1899,  305,  191 — 222). 
—See  this  vol.,  i,  486. 

Complex  Oxides  of  the  Rare  Earth  Metals.  By  Gr^goire 
Wyrouboff  and  Auguste  Yerneuil  (Compt.  rend.,  1899,  128, 
501 — 503). — It  is  well-known  that  cerosoceric  oxide,  although  when 
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pure  insoluble  in  nitric  acid,  becomes  completely  soluble  in  presence  of 
lanthanum  or  didymium  oxide.  The  authors  find  that  the  cerium  oidde, 
CcgO^,  does  not  dissolve  completely  unless  the  proportion  of  lanthanum 
and  didymium  present  corresponds  with  that  required  for  the  formula 
CegO^jSMO,  where  M  is  La  or  Di.  A  cerium  oxide,  CegO^jSCeO,  is 
already  known,  and  Brauner  has  described  a  sulphate  corresponding 
with  Ce^O^.SLaO.  When  heated  in  contact  with  air,  the  oxides 
Ce304,3DiO  and  CcgO^jSLaO,  unlike  the  cerium  oxide,  do  not  oxidise, 
and  if  they  become  polymerised  the  change  is  not  indicated  by  any 
difference  in  their  behaviour  with  acids. 

If  the  proportion  of  didymium  or  lanthanum  is  lower  than  that 
required  to  form  the  oxide  CegO^jSMO,  the  strongly  heated  mixture 
will  not  dissolve  in  strong  nitric  acid,  but  dissolves  in  the  dilute  acid 
and  forms  a  nitrate,  (Ce304,MO)i6,4HN03  +  SHgO,  which  is  precipitated 
by  nitric  acid  from  its  aqueous  solution,  and  has  all  the  properties  of 
the  nitrate,  (06304)20,411^03  +  HgO,  previously  described  ;  it  yields  an 
insoluble  sulphate,  and  the  oxide  is  not  precipitated  until  at  least  half 
the  acid  has  been  saturated  by  the  alkali  hydroxide  added.  The 
precipitated  oxide  is  white  when  lanthanum  only  is  present,  but  deep 
brown  if  it  contains  didymium  ;  it  is  insoluble  in  hydrochloric  acid,  and 
is  attacked  with  difficulty  by  a  mixture  of  hydrochloric  acid  and 
potassium  iodide.  When  very  strongly  heated,  it  becomes  (Ce^O^,MO)ni 
where  n  "^16,  and  is  insoluble  in  all  acids  except  boiling  sulphuric 
acid. 

When  the  monoxides  are  present  in  lower  proportion  than  is 
required  to  form  the  oxide  CcgO^jMO,  a  mixture  of  the  nitrates, 
(Ce3O4)20,4HNO3  +  2H2O  and  (Ce304,MO)i6,4HN03  +  2H2O,  is  obtained 
and  cannot  be  resolved  into  its  proximate  constituents. 

The  existence  of  these  stable  complex  oxides  explains  the  rose  or 
salmon  colour  of  imperfectly  purified  cerium.  Praseodymium  oxide, 
PrgO^  or  Pr304,3PrO,  can  replace  cerium  in   the  molecule   CcgO^jMO. 

Oxides  of  the  yttrium  group  behave  in  the  same  way  as  those  of 
the  cerium  group,  and  form  corresponding  complex  oxides  and  nitrates. 

These  mixed  oxides  form  polymerides  analogous  to,  but  much  less 
stable  than,  the  polymerides  of  the  pure  cerium  oxides.  They  are 
somewhat  difficult  to  prepare,  but  if  a  mixture  of  equal  parts  of  the 
oxides,  Ce304,LaO  and  DiO,  is  very  strongly  heated  and  then  treated 
at  60°  or  60°  with  10  times  its  weight  of  dilute  nitric  acid  (1  :  8),  the 
supernatant  liquid  contains  the  excess  of  the  monoxides,  whilst  the 
precipitate  dissolves  easily  in  water,  and  can  be  purified  by  reprecipitation 
with  nitric  acid.  The  nitrate  has  the  composition  (Ce304,MO)4,4HN03 
+  H20,andis  very  deep  garnet  red  when  the  monoxide  is  didymium  oxide. 
Precipitation  of  the  oxide  does  not  begin  until  half  the  acid  has  been 
saturated  by  the  alkali ;  the  chloride  is  insoluble  in  hydrochloric 
acid,  and  the  sulphate  is  insoluble  and  is  decomposed  by  water  and 
converted  into  a  salt  of  the  type  (Ce304,M0)4,H2S04.  C.  H.  B. 

Nature  of  the  Didymium  accompanying  Yttrium  in  Mon- 
azite  Sands.  By  G.  Urbain  {Bull.  >Soc.  Chim.,  1898,  [iii],  19, 
381 — 382). — The  didymium  oxide  which  Boudouard  separated  from 
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the  yttrium  metals  of  monazite  sands,  although  exhibiting  all  the 
characteristics  of  neodymium,  is  not  identical  therewith,  and  contains 
a  considerable  proportion  of  other  oxides.  The  spectrum  shows, 
besides  the  bands  of  neodymium,  Soret's  X-bands  and  some  very  feeble 
bands  of  erbium  and  praseodymium.  Fractional  precipitation  with 
potassium  sulphate  in  alcoholic  solution  indicates  the  presence  of 
metals  of  the  terbium  group,  and  fractionation  with  ammonia  in 
presence  of  hydrogen  peroxide  shows  the  presence  of  cerium.  ^  Of  the 
praseodymium  bands  observed,  4690  is  quite  distinct,  whilst  4440  and 
4820  are  faint.  N.  L. 

Properties  and  Applications  of  Aluminium.  By  Alfred  Ditte 
{Compt.  rend.,  1899,  128,  793— 799).— Alloys  of  aluminium  with  3 
per  cent,  of  copper  and  with  5  to  6  per  cent,  of  copper,  together  with 
about  1  per  cent,  of  impurities,  consisting  chiefly  of  iron  (0*29 — 0-37), 
silicon  (0-37 — 0-54),  and  traces  of  carbon,  behave  in  much  the  same 
way  as  pure  aluminium  in  contact  with  dilute  acids,  saline  solutions, 
&c.  (this  vol.,  ii,  292).  When  heated  to  dull  redness,  the  surface  becomes 
rough  and  vesicular,  and  if  the  metal  is  tempered  in  water,  it  acquires 
a  confusedly  crystalline  structure  and  becomes  brittle,  the  surface  being 
covered  with  fine  cracks. 

Dilute  sulphuric  acid  (2  :  100)  dissolves  the  metal  slowly,  the  surface 
becoming  covered  with  a  black  layer  of  finely  divided  copper  mixed 
with  iron  and  silicon.  The  tempered  metal  behaves  similarly,  but 
acquires  a  somewhat  different  appearance. 

Dilute  solutions  of  alkali  carbonates  (2  :  100),  sodium  chloride  solu- 
tion (8  :  1000),  and  sea  water,  in  presence  of  air,  attack  the  alloys 
somewhat  readily,  the  surface  becoming  covered  with  gelatinous 
aluminium  hydroxide  in  which  opaque,  anhydrous  aluminium  oxide 
gradually  separates  {loc.  cit.).  Polished  surfaces  of  the  metal  quickly 
lose  their  brightness  and  are  attacked  in  a  similar  way. 

Various  articles  of  aluminium  used  by  the  French  army  in 
Madagascar  were  examined.  Part  of  a  portable  cistern  showed  con- 
siderable deterioration :  it  was  coated  with  aluminium  hydroxide 
and  oxide,  was  more  or  less  disintegrated  and  brittle,  and  dissolved 
somewhat  readily  in  dilute  acids.  This  result  was  doubtless  due  to 
the  presence  of  a  small  quantity  of  salt  in  the  water.  Smaller  articles 
used  for  cooking  and  the  like  also  showed  considerable  corrosion  and 
disintegration,  due  to  the  action  of  the  sodium  chloride  contained  in 
the  food,  and  of  weak  acids  such  as  vinegar,  or  possibly  the  juices  of 
fruit.  C.  H.  B. 

Application  of  Aluminium,  By  Henri  Moissan  {Compt.  rend., 
1899,  128,  895—901.  Compare  Abstr.,  1894,  ii,  450;  1896,  ii,  301, 
338;  1897,  ii,  602;  and  1898,  ii,  118,  292).— Analyses  are  given 
showing  the  improvement  which  has  been  made  in  the  quality  of 
commercial  aluminium  during  the  period  1893 — 1897.  The  author 
disagrees  with  the  conclusions  drawn  by  Ditte  from  his  experiments 
on  the  action  of  solutions  of  various  acids,  alkalis,  and  salts  on  the 
metal  (see  preceding  abstract).  An  exhaustive  trial  of  aluminium 
culinary  utensils  was  made  by  the  French  army  during  the  Madagascar 
campaign,  and  the  satisfactory  results  obtained  are  distinctly  in  favour 
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of  the  employment  of  aluminium  for  cooking  utensils.  The  metal  is 
easily  stamped  into  vessels  of  the  required  shape,  and  the  danger 
attending  the  use  of  soldered  utensils  is  thereby  avoided  ;  aluminium 
vessels,  moreover,  are  very  easily  cleaned.  G.  T.  M. 

Application  of  Aluminium.  By  Alfred  Ditte  {Compt.  rend., 
1899,  128,  971 — 975). — In  reply  to  Moissan's  observations  on  the 
application  of  aluminium  (see  preceding  abstract),  the  author  points  out 
that  the  thin  layer  of  grease  which  is  produced  on  aluminium  cooking 
utensils  cannot  be  removed  except  by  the  aid  of  alkaline  solutions,  and 
these  have  such  an  erosive  action  on  the  metal  that  the  vessels  are 
speedily  rendered  useless.  The  lightness  of  the  metal,  the  ease  with 
which  it  can  be  worked,  and  the  innocuous  character  of  its  compounds 
are  all  points  in  favour  of  its  application,  but  its  great  heat  of  com- 
bustion is  a  serious  drawback.  The  value  of  this  constant  is  131  Gal.  ; 
it  is  twice  as  great  as  that  of  iron  (64'4  Gal.),  and  almost  equal  to  that 
of  calcium  (145  Cal.)  G.  T.  M. 

Double  lodates  of  Manganese  [Tetriodate].  By  Armand  Berg 
{Compt.  rend.,  1899,  128,  673 — 676). — Hydrated  manganese  dioxide 
dissolves  in  a  concentrated  solution  of  iodic  acid,  forming  a  brown 
liquid  from  which  it  is  impossible  to  separate  manganic  iodate  in  a 
solid  form.  In  the  presence  of  certain  metallic  iodates,  double  salts 
are  produced  of  far  greater  stability. 

Manganic  potassium  iodate^  Mn(I03)4,2KI03,  obtained  by  boiling 
together  iodic  acid  (3  mols.),  hydrated  manganese  dioxide  (1  mol.),  and 
excess  of  potassium  iodate,  rapidly  separates  as  an  insoluble,  brownish- 
violet,  crystalline  powder.  The  crystals  are  approximately  cubic,  and 
have  scarcely  any  action  on  polarised  light. 

Manganic  ammonium  iodate,  M.nij.0^ ^,21^13. J.0^,  resembles  the 
potassium  salt,  and  is  prepared  in  a  similar  manner. 

Manganic  barium  iodate,  Mn(IG3)4,Ba(I03)2,  produced  by  boiling 
the  hydrated  dioxide  with  the  requisite  amount  of  finely-powdered 
barium  iodate  and  a  slight  excess  of  iodic  acid,  is  precipitated  as  a 
yellowish-brown,  crystalline  powder  mixed  with  colourless  particles  of 
barium  iodate  ;  the  latter  can  be  removed  by  levigation. 

Manganosomanganic  iodate,  Mn  ^^(lOg)^,  Mn  "(103)3,  is- obtained  either 
in  small,  bluish-grey  needles  or  in  dark  violet,  radiate  clusters;  its 
constitution  may  be  that  of  a  sesqui-salt,  Mn2^"(I03)g.  The  sodium 
and  calcium  double  iodates  were  not  produced  by  the  method  which 
yielded  the  corresponding  potassium  and  barium  salts.  G.  T.  M. 

Absorption  of  Nitric  Oxide  by  Ferrous  Salts.  By  Victor 
Thomas  {Bull.  Soc.  Chim.,  1898,  [iii],  19,  419—422.  Compare  Abstr., 
1897,  ii,  145  and  262;  also  this  vol.,  ii,  368).— The  author  has 
repeated  and  extended  the  experiments  of  Gay  and  Graham  on  the 
absorption  of  nitric  oxide  by  ferrous  salts,  and  confirms  the  results 
obtained  by  those  observers.  It  is  found  that  all  ferrous  salts,  without 
exception,  absorb  nitric  oxide  in  aqueous  solution,  and  also  when 
dissolved  in  alcohol,  ether,  acetic  acid,  or  ethylenic  bromide.  The 
two  latter  solvents  deposit  ferrous  salts  in  the  anhydrous  condition  on 
evaporation,  and  hence  it  is   inferred  that  the  absorption  is  due  to 
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the  salts  themselves  and  not  to  their  hydrates.  The  amount  of  nitric 
oxide  absorbed  depends  on  the  nature  of  the  solvent,  and  is  greater 
for  alcoholic  than  for  aqueous  solutions.  N.  L. 

New  Method  for  Preparing  Iron  Silicide.  By  Paul  Lebeau 
{Compt.  rend.,  1899,  128,  933— 936).— Iron  silicide,  FeSi,  is  con- 
veniently prepared  by  heating  a  mixture  of  10  parts  of  commercial 
copper  silicide  and  1  part  of  iron  filings  for  5  minutes  in  the 
electric  furnace,  a  current  of  950  amperes  being  employed  with  an 
E.M.F.  of  45  volts ;  the  cooled  product  exhibits  a  homogeneous 
fracture  like  that  of  copper  silicide.  It  is  broken  up  and  treated 
with  50  per  cent,  nitric  acid  to  decompose  copper  silicide,  and  when 
the  whole  mass  is  disintegrated,  it  is  washed  repeatedly  with  water 
and  then  heated  with  dilute  caustic  soda.  The  tetrahedric  crystals  of 
iron  silicide  thus  obtained  have  a  brilliant  metallic  lustre ;  they  can 
be  freed  from  the  last  traces  of  copper  silicide  by  repeating  the  above 
treatment.  The  specific  gravity  of  the  crystals  is  6*17  at  15°,  and  in 
hardness  they  are  intermediate  between  quartz  and  corundum.  The 
substance  is  not  affected  by  oxygen  or  hydrogen  at  a  red  heat ; 
fluorine  attacks  it  at  the  ordinary  temperature,  forming  iron 
fluoride,  the  substance  becoming  incandescent ;  chlorine  and  bromine 
produce  a  similar  effect  at  a  low  red  heat.  The  silicide  is  not  attacked 
by  mineral  acids  employed  singly,  but  a  mixture  of  nitric  and 
hydrofluoric  acids  dissolves  it  completely ;  it  is  readily  attacked  by 
molten  alkalis  or  mixtures  of  alkali  nitrates  and  carbonates. 

By  the  direct  union  of  iron  and  silicon  at  the  temperature  of  the 
electric  furnace,  Moissan  obtained  the  lower  silicide,  FcgSi  (Abstr., 
1896,  ii,  173),  and  by  the  direct  action  of  carbon  on  tungsten  the 
carbide  CWg  was  produced.  Williams  (Abstr.,  1898,  ii,  594),  by 
reducing  tungstic  acid  with  carbon  in  the  presence  of  iron  carbide, 
obtained  the  higher  carbide  GW.  These  results  indicate  that  the 
presence  of  a  metallic  compound  serving  as  a  solvent  gives  rise  to 
combinations  of  a  different  order  from  those  which  occur  between  the 
elements  themselves,  the  chemical  action  being  moderated  by  dilution 
with  the  solvent,  so  that  the  combination  takes  place  at  lower  tempera- 
tures ;  both  the  silicide  FeSi  and  the  carbide  CW  are  decomposed  when 
heated  alone  at  higher  temperatures.  Copper  silicide  at  high  tempera- 
tures readily  gives  up  its  silicon  to  cobalt,  nickel,  and  chromium,  and 
similar  effects  are  observed  in  the  case  of  the  arsenide  and  antimonide 
of  this  metal.  G.  T.  M. 

Note. — For  the  action  of  zinc  on  copper  silicide,  see  Abstr., 
1898,  ii,  474. 

Hydrates  of  Cobalt  Iodide  and  Ferric  Bromide.  By  I. 
BoLSCHAKOFP  {Chem.  Gentr.,  1898,  ii,  660;  from  J.  Russ.  Ghem.  Soc., 
1898,  30,  386 — 391). — By  the  action  of  iodine  on  cobalt  under  water, 
a  red  solution  is  formed  from  which  the  hydrate  Colg  +  6H2O  separates 
on  slightly  evaporating  and  then  strongly  cooling,  whilst  the  mother 
liquor,  on  cooling,  yields  the  hydrate  G0I2  +  9II2O.  The  latter 
crystallises  in  thin,  red,  rhombic  plates,  is  very  hygroscopic,  and  loses 
3H2O  at  6-4°. 

29—2 
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The  hydrate  of  ferric  bromide,  FeBr3  + 611^0,  separates  in  spherical 
clusters  of  small,  dark  green  needles  when  the  dark  brown  solution 
prepared  by  the  action  of  bromine  on  iron  under  water  is  slightly 
evaporated  and  then  placed  in  a  desiccator  over  sulphuric  acid ;  it  is 
soluble  in  alcohol  and  ether,  and  melts  at  27°  without  decomposing. 

E.  W.  W. 

Tungsten  Bisulphide.  By  Ed.  Defacqz  {Gomj)t.  rend.,  1899, 
128,  609—611.  Compare  Abstr.,  1896,  912  ;  1898,  ii,  521,  and  this 
vol.,  ii,  159). — Tungsten  bisulphide  is  prepared,  either  by  passing 
hydrogen  sulphide  over  tungsten  hexachloride  heated  at  375 — 550'^ 
or  by  fusing  a  mixture  of  potassium  carbonate,  flowers  of  sulphur,  and 
tungsten  trioxide.  It  is  obtained  by  the  former  method  in  black, 
amorphous  scales  and  by  the  latter  in  friable  crystals  with  a  blue 
reflex  ;  it  has  a  sp.  gr.  7 '5  at  10°.  The  substance  is  stable  at  red 
heat,  but  when  heated  in  the  electric  furnace  it  gradually  loses 
sulphur.  It  is  reduced  by  hydrogen  at  800°  ;  fluorine  attacks  it  at 
ordinary  temperatures,  chlorine  at  400°,  giving  rise  to  the  hexa- 
chloride, whilst  the  reaction  with  bromine  is  incomplete  at  700°. 
Mineral  acids,  employed  singly,  are  without  action  on  the  substance  ; 
it  is,  however,  attacked  by  mixtures  of  nitric  acid  with  hydrofluoric 
or  hydrochloric  acid.  Molten  alkalis  and  alkali  carbonates  dissolve 
it  readily,  and  the  method  employed  in  its  analysis  is  based  on  the 
solvent  action  of  a  fused  mixture  of  potassium  nitrate  and  car- 
bonate. G.  T.  M. 

Bismuth  Suboxide.  By  Ludwig  Vanino  and  F.  Treubeet 
{Ber.,  1899,  32,  1072— 1081).— As  a  consequence  of  Schneider's 
criticism  (this  vol.,  ii,  227),  the  .authors  have  repeated  and  extended 
their  experiments,  and  adhere  to  their  former  conclusion,  that 
*'  the  supposed  bismuth  suboxide  is  not  to  be  regarded  as  a  homo- 
geneous substance,  but  as  a  mixture  of  bismuth  and  bismuth  oxide." 
It  is  a  mistake  to  suppose  that  they  always  used  the  stannous  solu- 
tion in  excess.  In  all  cases  the  precipitate  obtained  is  a  mixture  of 
bismuth  and  bismuth  oxide,  which  can  be  separated  with  glycerol 
and  caustic  soda,  or  with  tartaric  acid  and  caustic  alkali,  as  well  as 
with  hydrochloric  acid  ;  the  amount  of  metallic  bismuth  is  always 
equivalent  to  the  amount  of  stannous  compound  employed. 

Schneider's  chestnut  brown  solution  of  a  supposed  bismuthostannate, 
obtained  by  mixing  bismuth  tartrate  with  stannous  chloride  in  neutral 
or  feebly  alkaline  solution,  probably  owes  its  colour  to  the  presence 
of  colloidal  bismuth  in  solution;  the  bulk  of  the  stannous  chloride 
is  still  present  as  such.  When  more  alkali  is  added,  less  stannous 
salt,  but  more  metallic  bismuth,  can  be  found  in  the  solution. 

The  properties  ascribed  by  Schneider  to  his  supposed  bismuth 
subsulphide,  BiS,  are  found  to  be  equally  characteristic  of  an  inti- 
mate mixture  of  finely  divided  bismuth  and  bismuth  sulphide. 

C.  F.  B. 

Properties  and  Preparation  of  Bismuth  Tetroxide  and  Bis- 
muthic  Acid.  By  Christian  Deichler  {Zeit.  anorg.  Chem.,  1899, 
20,  81 — 120). — A  critical  account  of  the  earlier  work  on  the  oxides 
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of  bismuth  is  given,  the  present  research  being  undertaken  in  order  to 
clear  up  the  discrepancies  which  occur  in  the  results  of  previous 
authors.  A  large  number  of  experiments  on  the  preparation  of 
bismuth  tetroxide  and  bismuthic  acid  by  the  action  of  chlorine  on 
bismuth  trioxide  suspended  in  a  solution  of  potassium  hydroxide  gave 
the  following  results  :  With  potassium  hydroxide  of  sp.  gr.  1  '05 — 1  '5 
at  15°,  the  bismuth  trioxide  is  unaltered.  With  potassium  hydroxide  of 
sp.  gr.  1-05— 1 '35  at  95—100°  in  the  ratio  KOH  :  61303  =  10— 20  : 1, 
a  mixture  of  tetroxide  and  trioxide  is  obtained  which  yields  the 
tetroxide  when  treated  with  hot  dilute  nitric  acid;  the  yield  of 
tetroxide  increases  with  the  proportion  and  concentration  of  the 
potassium  hydroxide.  With  potassium  hydroxide  of  sp.  gr.  1'35 — 1'38 
at  100 — 110°,  a  mixture  of  potassium  bismuthate,  tetroxide,  and 
trioxide  is  obtained  which,  when  treated  with  hot  dilute  nitric  acid, 
yields  a  mixture  of  the  tetroxide  and  its  hydrate,  Bi204,2H20,  and  with 
hot  concentrated  nitric  acid  forms  a  small  quantity  of  this  hydrate. 
With  potassium  hydroxide  of  sp.  gr.  1-39— 1*5  at  110— 120°  in  Vhe 
proportion  KOH  :  Bi203  =  20 — 30  : 1,  a  mixture  of  potassium  bismuthate 
with  lower  oxides  is  obtained  which,  when  treated  with  hot  dilute 
nitric  acid,  yields  a  mixture  of  tetroxide,  bismuthic  acid,  and  potassium 
bismuthate  and  with  hot  concentrated  nitric  acid,  if  expeditiously 
treated,  yields  bismuthic  acid,  or  when  left  in  contact  with  it,  the 
hydrated  tetroxide  ;  the  yield  of  potassium  bismuthate  increases  with 
the  proportion  and  the  concentration  of  the  potassium  hydroxide. 
With  potassium  hydroxide  of  sp.  gr.  1-52— 1-62  at  120— 125°  in  the 
proportion  KOH:  61303  =  10 — 30:1,  a  mixture  of  potassium  bis- 
muthate with  lower  oxides  containing  alkali  is  obtained  which,  when 
treated  with  hot  concentrated  nitric  acid,  yields  a  mixture  of  bismuthic 
acid  and  hydrated  tetroxide,  the  yield  of  bismuthic  acid  decreasing  with 
the  concentration  of  the  potassium  hydroxide. 

Potassium  bismuthate  is  easily  prepared  by  the  action  of  nascent 
chlorine  on  bismuth  trioxide  suspended  in  potassium  hydroxide.  Bismuth 
trioxide  (10  grams)  is  mixed  with  potassium  hydroxide  (150  grams, 
sp.  gr.  =  1-42 — 1-45)  and  potassium  chloride  (15  grams)  and  the  solu- 
tion electrolysed'  in  a  platinum  dish,  using  the  dish  as  anode  and  a 
platinum  plate  as  cathode,  the  latter  being  protected  by  a  porous 
diaphragm  in  order  to  prevent  the  deposition  of  bismuth.  A  current 
density  of  2 — 3  amp6res  per  centimetre  is  employed,  and  the  tempera- 
ture is  kept  just  below  that  of  the  boiling  point  of  the  solution.  The 
bismuthate  is  deposited  as  a  dense  red  precipitate  which  adheres 
firmly  to  the  dish  and  is  easily  washed  with  water,  the  excess  of 
bismuth  trioxide  remaining  in  suspension.  When  the  potassium 
bismuthate  is  treated  for  a  short  time  with  hot  concentrated  nitric 
acid  and  then  washed  with  water,  a  mixture  of  bismuthic  acid  and 
the  hydrate  Bi204,2H20  is  obtained  containing  95  per  cent,  of  bis- 
muthic acid.  The  author  was  unable  to  obtain  the  acid  in  a  purer 
state.  If  dilute  nitric  acid  is  employed,  a  large  quantity  of  Bi204,2H20 
is  formed  and  by  the  prolonged  action  of  nitric  acid  of  sp.  gr.  1  "3,  the 
tetroxide  dihydrate,  Bi204,2H20,  is  obtained  as  an  orange-yellow 
powder.  The  same  compound  is  also  obtained  by  the  action  of  warm 
acetic  acid  on  bismuthic  acid.     Potassium  bismuthate,  when  heated  at 
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120",  loses  a  small  quantity  of  water  and  turns  black;  at  300°,  two 
atomic  proportions  of  oxygen  are  evolved  and  BigOgjKgO,  a  yellowish- 
white  substance,  is  obtained ;  this  is  extremely  hygroscopic  and 
absorbs  water  from  the  air  with  development  of  heat,  and  is  decom- 
posed into  potassium  hydroxide  and  bismuthic  acid.  Bismuthic  acid, 
when  heated  at  100 — 120°,  loses  water  and  turns  brown  and  then 
black  with  evolution  of  oxygen ;  at  300°,  it  suddenly  turns  bright  red, 
and  acquires  the  ordinary  yellow  colour  of  the  trioxide  at  400 — 500°. 
The  bright  red  compound  obtained  at  300°  is  an  allotropic  modification 
of  the  trioxide ;  on  cooling,  it  becomes  golden  yellow ;  when  exposed  to 
sunlight  for  a  few  days,  it  is  converted  into  ordinary  trioxide  and  does 
not  turn  red  again  on  heating  at  300° ;  if,  however,  it  is  kept  in  the 
dark  in  a  closed  vessel,  it  does  not  alter  during  two  months  and  then 
gradually  changes  into  the  ordinary  modification. 

An  examination  of  the  electrolysed  solution  obtained  in  the  pre- 
paration of  potassium  bismuthate  shows  that  the  trioxide  and  bis- 
muthate  are  slightly  soluble  in  strong  potassium  hydroxide  solution 
and  are  obtained  as  a  voluminous  precipitate  on  dilution  with  water. 
Bismuthic  acid  is  also  slightly  soluble,  and  is  precipitated  on  dilution 
as  bismuth  tetroxide  dihydrate.  In  the  preparation  of  potassium 
bismuthate,  the  concentration  of  the  potassium  hydroxide  must  not  fall 
below  sp.  gr.  1-4,  as  with  a  solution  of  sp.  gr.  1-37,  only  a  small 
quantity  of  bismuthate  is  deposited,  and  the  suspended  bismuth 
trioxide  turns  brown  and  is  converted  into  the  tetroxide. 

Sodium  bismuthate  cannot  be  prepared  by  this  method ;  no  deposit 
of  salt  is  obtained  and  the  suspended  bismuth  trioxide  turns  brown ; 
when  the  product  is  poured  into  water,  a  bright  yellow  precipitate  is 
obtained  which  seems  to  be  a  mixture  of  sodium  bismuthate  and  the 
trioxide. 

When  a  solution  of  bismuth  trioxide  in  an  alkaline  tartrate  is 
oxidised  by  the  electric  current  (1  ampere  per  centimetre),  a  small 
quantity  of  the  anhydrous  tetroxide  is  obtained,  but  with  a  higher 
current  density,  the  trioxide  is  deposited.  A  small  quantity  of  the 
tetroxide  is  also  obtained  by  electrolysis  in  a  nitric  acid  solution. 

Bismuth  trioxide  is  not  altered  when  treated  with  barium  peroxide 
either  by  fusion  or  by  boiling  in  the  presence  of  alkali,  but  is  easily 
converted  into  the  tetroxide  by  suspending  it  in  potassium  hydroxide 
solution  and  warming  with  an  excess  of  potassium  persulphate ;  the 
product  is  washed  with  water  and  then  treated  with  warm  dilute  nitric 
acid  or  cold  acetic  acid.  E.  C.  R. 
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Huinic  Lignite  and  Humin.  By  C.  Eg.  Bertrand  (Compt 
rend. J  1898,  127,  823 — 825). — Generalisations  as  to  the  formation  of 
certain  lignites  deduced  from  the  microscopic  study  of  specimens 
(compare  this  vol.,  ii,  161). 
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Plagionite,  Heteromorphite  and  Semseyite.  By  Leonard 
J.  Spencer,  with  analyses  by  George  T.  Prior  {Min.  Mag.,  1899, 
12,  55 — 68). — The  three  minerals  plagionite,  heteromorphite  and 
semseyite  are  very  similar  in  appearance  and  physical  characters,  and 
the  monoclinic  crystals  are  the  same  in  habit,  striations,  and  the 
pyramidal  cleavage  (111);  they  differ  in  the  specific  gravity,  per- 
centage chemical  composition,  and  in  the  length  of  the  vertical  crys- 
tallographic  axis  c. 

a     :     b     :    c  j8.  Formula.  Sp,  gr. 

Plagionite  M361  :  1  :  0-8410  ;  72°  28'.    5PbS,4Sb2S3       5-5 

Heteromorphite 7PbS,4Sb2S3       5-7 

Semseyite    1-1442  : 1  :  M051  3  71°    4'.    9PbS,4Sb2S3       5-9 

In  the  present  paper,  three  specimens  of  these  plagionite-like 
minerals  are  described  in  detail. 

Plagionite  from  Wolfsberg  in  the  Harz,  gave  the  results  under  I, 
agreeing  with  those  required  for  the  formula  9PbS,7Sb2S3,  which  lies 
between  the  two  formulae  previously  given  for  plagionite,  namely, 
4PbS,3Sb2S3  and  5PbS,4Sb2S3.  The  sp.  gr.  of  the  group  of  crystals  is 
5*57,  and  of  the  crystals  analysed  5*50, 

Heteromorphite  occurs  at  Arnsberg,  in  Westphalia,  as  small,  in- 
distinct crystals,  associated  with  blende,  lining  cavities  in  the  massive 
crystalline  material.  Analysis  II  agrees  with  llPbSjGSbgSs,  which 
is  not  far  from  Pisani's  formula  7PbS,4Sb2S3.  The  name  hetero- 
morphite is  usually  placed  under  jamesonite,  but,  with  Pisani  (Abstr., 
1877,  i,  56),  it  is  here  considered  to  be  a  distinct  species. 

Semseyite  from  Wolfsberg,  Harz,  gave  anal.  Ill,  pointing  to 
the  formula  21PbS,10Sb2S3.  The  large  crystals  had  been  considered 
to  be  plagionite,  but  this  analysis  proves  them  to  be  identical  with  the 
semseyite  from  Hungary  (Abstr.,  1886,  313). 

Pb.  Sb.                S.  Cu.  Zn. 

I.  41-24  37-35  2M0  —  — 

II.  48-89  31-08  19-36  0-10  0-18 

III.  51-84  28-62  19-42  —  — 

All  the  previous  analyses  of  plagionite-like  minerals  are  quoted  and 
arranged  according  to  the  percentage  of  lead,  which  varies  from 
39-36  to  53*16  per  cent.  ;  they  then  fall  into  three  well-marked  groups 
corresponding  with  the  minerals  in  question.  This  variation  in  com- 
position is  not  to  be  explained  by  the  intergrowth  of  galena,  or  by 
isomorphous  mixing,  but  it  is  more  probable  that  the  three  minerals 
form  a  morphotropic  series  (Abstr.,  1894,  ii,  241  ;  1898,  ii,  120),  in 
which  the  vertical  crystallographic  axis  increases  in  length  with  an 
increase  in  the  amount  of  lead.  The  slight  deviations  from  the  three 
formula,  5PbS,4Sb2S3,  7PbS,4Sb2S3,  and  9PbS,4Sb2S3  are  explained 
by  the  more  or  less  parallel  intergrowth  of  the  three  minerals,  giving 
compound,  curved  crystals,  which  in  these  plagionite-like  minerals  are 
very  common,  so  much  so  that  the  measurements  here  given  are  not 
suflficient  to  distinguish  between  them.  L.  J.  S. 

Blende  and  Zinciferous  Galena.  By  Henry  A.  Miers,  with 
analyses  by  E.  G.  J.  Hartley  (Alin.  Mag.,  1899,  12,  111—117).— 
Blende  with  metallic  lustre. — Bright  tetrahedra,  black  in  colour  and 


Total. 

Sp.  gr. 

99-69 

5-50 

99-61 

5-73 

99-88 

5-92 
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with  metallic  lustre,  gave  analytical  results  (I)  agreeing  with  those 
required  for  the  formula  5ZnS,FeS.  Very  thin  fragments  are  brown 
by  transmitted  light.  The  lustre  is  so  unlike  that  of  ordinary  blende 
that  the  question  arises  whether  the  union  of  ZnS  and  FeS  in  molecular 
proportion  has  not  given  rise  to  a  mineral  having  properties  distinct 
from  those  of  a  mere  isomorphous  mixture  of  the  two  sulphides. 


Zn. 

Fe. 

Pb.        Cii. 

Mn. 

S. 

Total. 

Sp.  gr. 

I.  56-83 

9-29 

—       0-07 

trace 

33-42 

99-61 

3-8 

II.     4-97 

0-67 

78-47     — 

— 

15-07 

99-18 

Zinciferous  galena. — A  specimen  labelled  Bingham,  Salt  Lake, 
Utah,  consists  of  brilliant  cubes  of  galena  on  quartz  with  pyrites. 
The  small  octahedral  planes  exhibit  a  marked  laminar  structure.  No 
traces  of  blende  are  seen  when  the  crystals  are  finely  crushed. 
Analysis  II  gives  the  formula  4PbS,(Zn,Fe)S.  Previous  examples 
of  zinciferous  galena  have  not  been  obtained  in  such  distinct  crystals, 
and  may  have  been  mixtures  of  galena  and  blende. 

The  paper  also  describes  a  tetartohedral  (?)  crystal  of  pyrites,  and 
the  minute  cubic  crystals  of  lead  produced  when  a  button  of  the  cast 
metal  is  etched,  L.  J.  S. 

So-called  "Pavas"  of  Brazilian  Diamond-sands.  By  Eugen 
HussAK  {Tsch.  Min.  Mitth.,  1899,  18,  334— 341).— The  name  "fava" 
(bean,  pea)  is  given  to  small,  rounded  or  flattened  pebbles  of  various 
colours,  compact  in  structure,  and  with  high  specific  gravity,  which 
are  found  in  the  diamond  washings  of  Brazil.  Titanium  oxide  favas 
and  zirconium  oxide  favas  are  described.  The  former  of  a  blue-grey 
colour  gave  analysis  I  (by  W.  Florence) ;  thin  sections  show  a  homo- 
geneous microcrystalline  aggregate  of  blue-grey  grains  resembling 
anatase  in  appearance.  Yellow  material  gave  analysis  II ;  under  the 
microscope,  this  suggests  rutile.  The  blue-grey  titanium  oxide  favas 
are  the  alteration  product  of  perofskite;  whilst  the  yellow-brown 
favas  are  paramorphs  of  rutile  after  anatase  or  brookite,  or  they  are 
pseudomorphs  of  rutile  and  anatase  after  ilmenite.  These  minerals 
have  been  described  by  Bamour  and  Gorceix  as  hydrated  titanium 
oxide,  but  in  no  case  do  they  contain  more  than  1  per  cent,  of  water. 

—        0-86 

The  zirconium  oxide  favas  contain  over  97  per  cent,  of  ZrO^,  and 
are,  therefore,  baddeleyite.  Those  coloured  grey  and  with  an  earthy 
fracture  have  a  sp.  gr.  4-57 — 5-01,  and  contain  2-75  per  cent,  of  water ; 
others  are  brown  to  greenish-black  and  more  compact,  these  have  a 
sp.  gr.  5-408,  and  contain  less  water  (0-5  per  cent.).  The  structure  is 
microcrystalline,  and  thin  sections  show  the  original  mineral  to  have 
been  zircon.  L.  J.  S. 

Lead  Minerals  from  Laurion :  Paralaurionite.  By  G.  F. 
Herbert  Smith,  with  analysis  by  George  T.  Prior  {Min.  Mag.,  1899,  12, 
102 — 110). — Crystallographic  and  optical  determinations  are  given  of 


TiO^. 

AI2O3. 

Fe^Og. 

CaO. 

L  98-98 

0-15 

0-10 

0-15 

IL  98-86 

— 

— 

— 

Loss  on 

ignition. 

Total. 

Sp.  gr. 

0-77 

100-15 

3-794 

0-53 

100-25 

3-8— 3-95 
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minerals  from  the  ancient  lead  slags  of  Laurion  in  Greece.  For 
laurionite,  [a:b:c  =  07385  :  1  :  0-8346]  ;  several  new  forms  are  noted  ; 
the  refractive  indices  for  sodium  light  are,  a  =  2*0767,  /3  =  2*1161, 
7  =  2*1580.  The  refractive  indices  for  phosgenite  are,  o)  =  2*1181, 
€  =  2*1446  (Na).  Fiedlerite  has  [a  :  6  :c  =  0*8299  : 1  :  0-7253;  /3  =  77^ 
31'],  and  refractive  indices  a=  1*816,  yS  =  2*1023,  y  =  2*026  (Na). 

The  new  mineral,  paralaurionite,  may  at  a  cursory  glance  be  easily 
mistaken  for  laurionite  or  fiedlerite,  according  as  the  crystals  are  prism- 
atic or  tabular  in  habit.  It  is  monoclinic,  but  almost  always  pseudo- 
rhombic,  owing  to  twinning  on  «{100)  \a  '.h  :  c  =  0-8811  : 1  :  0-6752  ; 
^  =  62°  47'].  Cleavage  c(OOl).  The  optic  figure  seen  through  a(lOO) 
is  complex  owing  to  the  overlapping  of  two  plates  in  twin  position ;  in 
this  respect,  paralaurionite  is  easily  distinguished  from  the  dimorphous 
mineral  laurionite  which  shows  no  figure,  and  from  fiedlerite,  in  which 
the  figure  is  not  central.  Index  of  refraction,  2-1463  (Na).  Analysis 
agrees  with  the  laurionite  formula,  PbClOH. 

Pb.  CI.  HgO.  0.  Total.  Sp.  gr. 

78*1  14-9  3-4  [3-6]  100*0  6*05 

The  water  is  eliminated  at  about  180°,  whilst  for  laurionite  it  is  given 
off  at  142°.  L.  J.  S. 

Belgian  Minerals.  By  Giuseppe  Cesaro  {Zeit.  Kryst.  Min.,  1899, 
31,  89—96;  from  Mem.  Acad.  Sci.  Belg.,  1897,  53,  134  pp.).— A 
detailed  description  is  given  of  the  mineral  phosphates,  sulphates  and 
carbonates  found  in  Belgium ;  of  the  29  species  described,  analyses  are 
given  of  the  following  : 

Phosphorochalcite  (pseudomalachite),  radially  fibrous,  with  cupro- 
uranite  and  libethenite  in  quartz  from  Yiel-Salm ;  22*99  P2^5» 
63*88  CuO,  also  some  AlgOg. 

Hydrozincite  from  Bleyberg,  dried  over  sulphuric  acid,  gave  the 
formula  3ZnC03,4Zn(OH)2  -t-  0*4H2O,  as  shown  by  the  following  results. 

ZnO.  FeaOg.         PbO.         PbClg.  COg.  H2O.  Total. 

72*41         0*42        0*36         0*51         16*90         11*31         101*91 

L.  J.  S. 

Chalcophyllite.  ByE. G.  J. Hartley( J/w. ilfa^.,1899, 12,120—122). 
— In  previous  analyses  of  this  mineral,  the  water  has  been  determined 
only  as  loss  on  ignition,  but  owing  to  the  presence  of  arsenic  this  is 
not  satisfactory.  In  the  present  analysis,  the  water  was  weighed 
directly,  and  sulphuric  acid  has  been  found  in  the  mineral  for  the  first 
time.  The  material  analysed  consisted  of  clear,  pale  emerald-green 
crystals,  probably  from  Cornwall.  At  100°,  there  is  a  loss  of  17*93 
per  cent,  of  water.  When  the  mineral  is  heated,  there  is  no  change 
in  the  optical  properties  until  the  crystals  suddenly  become  opaque 
and  cracked. 

CuO.        AlA-       AS2O5.         SO3.         H2O.  Total. 

45*93       4*74       14*46      7*04       28*26       100*43. 

These  numbers  do  not  indicate  any  simple  formula.  L.  J.  S. 

Minerals  from  Swaziland  :  '*  -^schynite  "  from  Hittero.  By 
George  T.  Prior  {Min.  Mag.,  1899,  12,  96— 101).— A  collection  of 
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minerals  from  the  stanniferous  gravels  of  the  Embabaan  district  in 
Swaziland,  South  Africa,  is  described  ;  it  includes  cassiterite,  mon- 
azite,  scheelite,  corundum,  magnetite,  garnet,  and  minerals  chemically 
allied  to  euxenite  and  fergusonite. 

The  "  mineral  chemically  allied  to  euxenite  "  occurs  as  worn,  tabular 
crystals,  which  in  habit  and  angles  are  very  similar  to  the  large 
crystals  from  Hitterb,  Norway,  described  by  Brogger  under  the  name 
of  seschynite.  It  is  brownish-black  with  brilliant  vitreous  to  greasy 
lustre  on  the  subconchoidal  fracture,  and  has  a  sp.  gr.  4*996.  Thin 
splinters  are  translucent,  yellowish-brown,  and  isotropic.  The  results 
of  two  analyses  are  as  follows  : 

(Y,Er)A        (Ce,La,Di),03 
NbA-  TiOj.         SiOa.        ThOa-        SnOg.         (mol.  wt.  246).    (mol.  wt.  310). 

36-68       21-89       2-12       0-61       0*29  17-11  4-32 

UOg.         U0„.         FeO.         CaO.        MnO.        MgO.       HgO.        Total. 
2-14       0-49       5-63       4-12       0-19       0-22      3-69      99-50 

The  lanthanum  and  didymium  oxides  are  present  in  about  double 
the  amount  of  the  cerium  oxides.  Full  details  of  the  methods  of 
analysis  are  given.  In  chemical  composition,  the  mineral  is  more 
closely  related  to  euxenite  than  to  seschynite ;  the  formula  suggested 
is  2R203,4EO,6Ti02,4Nb205,5H20,  or  R2'"(Ti03)3,2R"'(Nb03)3  -f 
3R'(Ti03),RXNb03)2  +  5H2O. 

In  connection  with  this,  crystals  from  Hittero  agreeing  with  Brogger's 
description  of  "  seschynite  "  were  examined  qualitatively  and  found 
to  contain  niobic  and  titanic  acids,  yttrium  and  cerium  earths  (the 
latter  in  much  smaller  amount  than  the  former),  with  iron,  uranium 
and  calcium,  and  little  or  no  zirconium  or  thorium.  This  result, 
which  agrees  with  unpublished  .work  by  Brogger  and  Blomstrand, 
shows  that  the  mineral  from  Hittero,  analysed  by  Jehn  (1871)  and 
termed  by  him  euxenite,  was  identical  with  the  crystallised  material 
measured  by  Brogger :  the  mineral  in  question  should  therefore  receive 
a  new  name. 

Fergusonite  (?),  in  small  pebbles  or  rounded  fragments  intimately 
intergrown  with  monazite,  was  found  to  contain  water,  much  niobic 
acid,  iron,  uranium,  and  yttrium  earths,  but  very  little  titanic  acid 
or  cerium  earths.     Sp.  gr.  5*43,  5*42. 

Cassiterite  crystals  embedded  in  a  quartz  felspathic  rock  are 
remarkable  in  being  elongated  in  the  direction  of  the  pyramid  edge 
[111,  111] ;  this  orthorhombic  habit  is  like  that  recently  described  for 
mossiteand  tapiolite  (A.bstr.,  1898,  ii,  387,  608). 

Monazite  in  rough  tabular  crystals  contains  phosphoric  acid  and 
cerium  earths  with  some  silica  and  thoria.     Sp.  gr.  462.       L.  J.  S. 

Carnotite,  a  New  Uranium  Mineral.  By  Charles  Friedel  and 
E.  CuMENGE  (ComjoC.  rend.,  1899,  128,  532 — 534). — A  new  mineral 
containing  uranium  and  vanadium,  to  which  the  authors  give  the 
name  car^iotite,  is  found  in  yellow,  friable  masses,  mixed  with  very 
variable  quantities  of  silica,  together  with  malachite  and  chessylite,  in 
pockets  at  the  surface  of  a  grit  in  Montrose  Co.,  Colorado.  It  is 
microcrystalline  and  optically  active,  but  no  definite  forms  could  be 
recognised.     The   composition    of    carnotite    is   represented    by    the 
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formula  2V  fis,Yp^,Kfi  + 311^0 ;  it  contains  U2O3,  62-46— 64-70  ; 
V2O5, 19-95—20-31 ;  K^O,  10-97—11-15;  Fe203,  0-65-0-96  ;  H^O,  5-19, 
together  with  traces  of  copper,  lead,  and  barium,  and  of  the  metals 
described  by  M.  andMdme.  Curie,  that  give  photographically  active  radia- 
tions. The  relative  radiating  powers,  as  determined  by  M.  and  Mdme. 
Curie  are  native  mineral,  1-25  ;  mineral  free  from  silica,  2-6  ;  insoluble 
sulphates  (barium  and  radium),  35  ;  crude  sulphides,  1 1 ;  bismuth  and 
polonium  sulphides,  50  to  60.  C.  H.  B. 

Hardystonite,  a  New  Calcium-zinc  Silicate.  By  John  E. 
Wolff  {Proc.  Amer.  Acad.  Arts  and  Sci.,  1899,  34,  379— 381).— A 
banded  ore  specimen  from  North  Mine  Hill  at  Franklin  Furnace,  New 
Jersey,  consists  of  grains  of  willemite,  rhodanite,  franklinite,  and  the 
new  mineral  hardystonite,  named  after  the  Hardystone  township  in 
which  the  Franklin  mines  are  situated.  The  last  mineral  is  white  to 
transparent  with  a  vitreous  lustre.  H,  3—4  ;  sp.  gr.,  3-397 — 3-395.  It 
fuses  with  difficulty  to  a  cloudy  glass,  and  is  easily  gelatinised  by 
hydrochloric  acid.  Microscopic  examination  of  thin  sections  shows 
the  mineral  to  be  uniaxial  and  negative,  with  a  good  basal  cleavage, 
and  two  sets  of  rectangular  prism  cleavages  at  45°  to  one  another  j  it 
is  therefore  tetragonal.  Analysis  of  material  containing  a  few  specks 
of  franklinite  and  willemite  gave, 

Loss  on 
SiOj.  ZnO.        MnO.        CaO.         MgO.     FeoOg.     ignition.      Total. 

38-10       24-30      1-50      33-85       1-62     0-57        0-52      100-46 

Taking  the  manganese  with  the  zinc,  and  the  magnesium  with  the 
calcium,  this  gives  the  formula  ZnO,  2 CaO,  28102-  ■^-  '^'  ^• 

Hydrated  Aluminium  Silicates.  By  S.  Kasai  {Zeit.  Kryst. 
Min.,  1899,  30,  653;  from  Inaug.-Diss.  Milnchen,  1896,  35  pp.). — 
Experiments  have  been  made  in  order  to  test  Groth's  view  {Tahell. 
Uehers.  d.  Min.)  that  the  amorphous  aluminium  silicates,  for  example, 
allophane,  are  intimate  mixtures  of  colloidal  silica  and  colloidal 
alumina.  Solutions  of  colloidal  silica  and  alumina,  when  brought 
together,  give  an  amorphous  precipitate  containing  variable  amounts 
of  silica,  alumina  and  water.  Complete  precipitation  occurs  only 
when  the  proportion  is  3Si02  •  -^^2^3 '}  with  other  proportions,  the 
excess  partly  remains  in  solution  and  is  partly  precipitated.  These 
amorphous  precipitates,  in  their  variable  composition  and  instability 
in  the  presence  of  acids,  agree  completely  with  the  natural  substances. 

Kaolin  has  been  considered  by  Schloesing  to  exist  in  the  colloidal  as 
well  as  in  the  crystalline  state,  and  to  the  minute  globules  of  colloidal 
kaolin  he  attributed  the  plasticity  of  clay.  The  apparently  amorphous 
globules  in  kaolin  from  Zettlitz,  Bohemia,  however,  are  seen  under  a 
high  magnification  to  consist  of  feebly  birefiingent  plates.  Further, 
the  plasticity  of  clay  is  only  dependent  on  the  degree  of  subdivision  of 
the  particles  of  crystallised  kaolin.  From  the  Zettlitz  kaolin,  dilute 
sulphuric  acid  extracts  alumina,  but  very  little  silica,  and  analysis  of 
the  material  after  it  has  been  treated  with  acid  only  gives  the  normal 
kaolin  formula.  In  this  case,  the  excess  of  alumina  must  be  present 
as  crystallised  diaspore,  bauxite,  or  gibbsite,  these  being  very  similar  to 
kaolin  in  optical  characters,  and  they  may  also,  with  kaolin,  be  derived 
from  felspar.  L.  J.  S. 
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A  New  Variety  of  Hornblende.  By  Reginald  A.  Daly  {Proc. 
Amer.  Acad.  Arts  andSci.,  1899, 34,  433 — 437). — Goniometric  measure- 
ments and  optical  determinations  are  given  of  crystals  of  hornblende 
from  Philipstad,  Sweden.  The  angle  of  optical  extinction  on  the  plane 
of  symmetry  is  £  :  c'  =  15°  9',  2V  =  50°  about.  Absorption,  a  =  light 
brownish-green,  |j  =  dark  yellow-green,  c  =  dark  blue-green  ;  lj]>t^a. 
Sp.  gr.  3*275  ;  for  the  inner,  darker  zone,  3*230,  and  for  the  outer, 
lighter  zone,  3*195.     An  analysis  by  Pisani  gave 


Loss  on 

SiOa.   TiOa.  AI2O3. 

FegOg.    FeO.    MnO.    CaO.    MgO. 

NagO.   K2O.  ignition.    Total. 

45-20   0*84     7*34 

7*55     15*80     1*52    12*30     8*40 

0*80     0-37       0*70      100*82 

This  composition  cannot  be  expressed  by  any  definite  formula.  The 
reasons  for  considering  this  hornblende  distinctive  enough  to  receive 
the  new nsime philijjstadite  are  summarised  as  follows:  "This hornblende 
is  thus  unique  among  the  species  yet  described  in  that  it  possesses  the 
combination  of  properties  including  an  unusually  small  optic  angle, 
an  unusual  pleochroism  and  absorption  scheme,  a  well  developed  zonal 
structure,  and  quite  anomalous  etch-figures  with  hydrofluoric  acid  on 
the  prism  (110)  and  on  the  clinopinacoid."  L.  J.  S. 

Rocks  from  Antarctic  Regions.  By  George  T.  Prior  (J/m. 
Mag.,  1899, 12,  69 — 91). — Petrographical  notes  are  given  of  the  rock- 
specimens  collected  in  Antarctic  regions  during  the  voyage  of  H.M.S. 
Erebus  and  Terror,  under  Sir  James  Clark  Ross,  in  1839 — 1843.  The 
collection  includes,  for  the  most  part,  basalts,  together  with  palagonite- 
tuff,  phonolite,  rhyolite,  dolerite,  epidiorite,  granite,  chert,  calcareous 
glauconitic  sandstone,  quartz-grit,  slate  and  gneiss ;  some  of  these  are 
only  represented  by  pebbles  taken  from  the  stomachs  of  seals  and 
penguins.     Analyses  are  given  of  the  following  :  — 

Silicified  globigerinal  limestone  from  Campbell  Island  (lat.  52°  33'  S., 
long.  169°  8'  E.)gave: 

SiOg.  CaCOg.       MgCOg.  Al203(Fe203).     H2O,  &c.        Total.  Sp.gr. 

57-46         39*26         0*36         1*48  [1*44]       100*00         2*15 

Basalt  (nepheline-basanite  X)  from  Franklin  Island  (lat.  76°  8'  S.,  long. 
168°  12'  E.),  is  a  black,  compact  rock,  with  olivine,  magnetite,  augite, 
felspar  and  possibly  nepheline  ;  analysis  I  contains  also  a  trace  of  tin. 

Basalt  from  Cockburn  Island  (lat.  64°  12'  S.,  long.  56°  49'  W.)  gave 
II ;  the  material  analysed  was  taken  from  a  large  specimen  at  seven 
inches  from  the  outer  zone  of  basalt-glass  ;  analysis  of  the  glass  gave 
III.  Towards  the  surface  of  the  specimen,  the  glass  increases,  and  the 
magnetite  decreases,  in  amount. 

Loss  on 

KoO.    Na..O.  ignition.  Total.  Sp.gr. 

2-67       5-06        2-84        99-50      2-S7 

1-21       2-99         1-39       100-20      2-89 

1-38       3-36        0-22      100-64      2-79 

L.  J.  S. 

A  Tachylite  from  the  Bottom  of  the  North  Atlantic.  By 
Pierre  Termier  {Compt.  rend.,  1899,  128,  849 — 851). — A  specimen 
of  rock  dredged  from  the  bottom  of  the  Atlantic  at  a  depth  of  3100 
metres,  in  latitude  47°  0'  N.  and  longitude  29°  40'  W.  of  Paris,  was 
found  to  have  all  the  microscopic  and  general  characters  of  a  tachylite 
or  basaltic  glass.  Its  high  sp.  gr.,  2*784  at  20°,  and  the  presence  of  a 
large  proportion  of  olivine,  indicate  that  it  must  have  a  highly  basic 
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character.  It  is  noteworthy  that  this  specimen  was  dredged  from  a 
part  of  the  Atlantic  where  the  bottom  is  known  to  be  formed  by  the 
highest  submarine  mountain  summits.  C.  H.  B. 

Chemical  Changes  in  Oceanic  Deposits.  By  W.  Noel 
Hartley  {Proc.  Roy.  Soc.  Edin.,  1897,  21,  25— 34).— The  views  of 
Murray  and  Irvine  {Trans.  Roy.  Soc.  Edin.^  37,  pt.  2,  No.  23,  and 
Nature,  1895,  51,  304)  are  criticised,  and  the  following  conclusions 
given :  (1)  The  sulphates  in  fresh-  and  sea- water  mud  are  reduced  to 
carbonates  and  hydrogen  sulphide  by  the  fermentation  of  cellulose 
through  the  agency  of  bacteria.  (2)  There  is  no  evidence  of  the 
formation  of  calcium  sulphide  or  of  calcium  hydrosulphide.  (3) 
Hydrogen  sulphide  is  not  oxidised  simply  by  atmospheric  air  to 
sulphuric  acid  at  the  ordinary  temperature.  (4)  Sulphur  bacteria 
separate  sulphur  from  hydrogen  sulphide,  and  then  oxidise  it  to 
sulphuric  acid,  which  acts  on  the  carbonates  and  again  forms  sulphates. 
(5)  The  formation  of  manganese  carbonate  appears  to  be  due  to  an 
action  on  manganic  oxide  similar  to  that  which  operates  on  sulphates 
in  the  presence  of  fermenting  cellulose. 

John  Murray  and  Egbert  Irvine  reply  to  these  criticisms  in  a 
later  paper  {Proc.  Roy.  Soc.  Edin.,  1897,  21,  35).  L.  J.  S. 

The  Crodo  Spring  at  the  Juliushall  Bath,  Harzburg,  Harz 
Mountains.  By  Robert  Otto  and  Julius  Troeger  {Arch.  Pharm., 
1899,  237,  149— 160).— The  water  was  drawn  on  Sept.  28,  1893, 
and  its  temperature  was  then  9°,  and  its  sp.  gr.  1*0110  at  20°.  The 
amount  of  total  solids,  directly  ascertained,  was  1656*2  after  drying 
at  180 — 190°.  The  carbonic  anhydride  really  free  was  10*031 
(  =  5*074  litres  per  100  kilos,  at  0°  and  760  mm.);  the  so-called  free 
carbonic  anhydride,  namely  that  actually  free  together  with  that 
combined  with  the  carbonates  to  form  hydrogen  carbonates,  was 
16024  (  =  8*105  litres).  The  other  constituents,  arranged  in  the 
conventional  manner,  wdre,  in  parts  per  100,000, 

SiOg.      Ca3(P04)2.     CaCOa.     CaS04.      KBr.         KCJ.       NaNOg.    Na2S04. 
1*680       0*074      13-445    39*59     0*196     20*885     0*510     57*63 

NaCl.       MgCls.     NH4CI.     FeCOg.       Total. 

1487*7     31*36     0*033     0*204     1653*3  C.  F.  B. 
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Permeability  of  Animal  Membranes  to  Gases  in  Solution. 
By  Leonard  Hill  and  H.  E.  Eidewood  {Proc.  Physiol.  Soc,  1899, 
13 — 19). — The  lung  of  a  frog  or  toad,  with  the  bronchus  tied,  sunk  in 
soda  water  by  a  weight,  is  soon  filled  out  with  carbonic  anhydride, 
and  rises  with  the  weight  to  the  surface ;  the  gas  is  then  discharged,  and 
the  lung  sinks,  when  the  phenomenon  is  repeated.  This  will  go  on  for 
a  week  or  more,  and  does  not  depend  on  the  vitality  of  the  lung, 
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for  a  scalded  lung  acts  as  well.  If  the  lung  is  first  turned  inside 
out,  it  does  not  occur,  but  in  the  case  of  skin,  an  inside-out  bag  blows 
out  quickest  ;  this  does  not  happen  with  oxygen.  India-rubber 
bags  behave  very  similarly.  Experiments  with  other  gases  are  also 
described.  W.  D.  H. 

Comparative  Physiology  of  Digestion.  III.  The  Function 
of  the  so-called  Liver  of  Molluscs.  By  Wilhelm  Biedermann 
and  P.  MoRiTZ  {PJluger's  Archiv,  1899,  75,  1—86). — The  observations 
recorded  were  made  principally  on  snails.  The  structure  of  the  digestive 
gland  (so-called  liver)  shows  various  kinds  of  cells,  "  secretory  cells  " 
(Barfurth's  ferment  cells),  which  form  a  secretion  which  is  poured 
into  the  stomach.  The  secretion  is  acid  in  reaction,  lactic  acid  being 
present.  It  acts  principally  on  carbohydrates,  especially  cellulose  and 
starch,  and  thus  contrasts  forcibly  with  the  secretion  in  caterpillars, 
which  has  no  action  on  cellulose,  and  only  a  feeble  action  on  starch. 
The  snail's  secretion  has  only  a  feeble  action  on  proteids.  The 
digestive  gland  acts  like  the  liver  of  vertebrates,  storing  enormous 
quantities  of  carbohydrate  material  in  the  form  of  glycogen ;  this  is 
contained  in  cells  of  the  inter-acinous  connective  tissue,  and  also, 
especially  in  the  Limacidce,  in  certain  liver  cells,  termed  ^  absorption 
cells,'  and  *  chalk  cells.'  Fat  is  also  stored  in  considerable  amount, 
especially  in  the  ''chalk  cells."  The  so-called  chalk  is  calcium 
phosphate,  which  is  regarded  as  storage  material. 

The  organ  is  also  the  great  channel  of  absorption ;  little  or  no 
absorption  occurs  in  the  wall  of  the  alimentary  canal.       W.  D.  H. 

Structure  of  Cell  Protoplasm.  By  W.  B.  Hardy  (Journ.  Physiol, 
1899,  24,  155 — 210). — It  is  well  known  that  various  structures  (net 
works,  granules,  &c.),  have  been  described  from  time  to  time.  The 
present  paper  is  the  first  of  a  series  in  which  the  appearances  alluded  to 
are  subjected  to  a  rigorous  investigation  with  the  object  of  determining 
whether  they  are  natural  or  artifically  produced  by  hardening  and 
staining  reagents.  The  general  conclusion  drawn  is  that  the  change 
produced  in  colloids  by  fixatives  is  a  separation  of  solid  particles, 
which  are  large  molecular  aggregates ;  these  are  linked  together  by 
strands  to  form  an  open  net  with  fluid  in  the  meshes.  The  change 
produced  in  protoplasm  is  similar.  The  change  which  occurs  in 
cells  post-mortem  or  sub-mortem  (coagulation)  is  of  the  same  nature. 

W.  D.  H. 

Glycogen  in  the  Frog  at  Different  Seasons.  By  J.  Athanasiu 
{PJluger's  Archiv,  1899,  74,  561— 569).— There  is  a  small  quantity  of 
glycogen  in  the  frog's  body  during  the  summer,  and  the  amount  is 
then  at  the  minimum  ;  the  maximum  occurs  in  the  autumn,  and  the 
amount  in  the  spring  is  also  fairly  high.  By  experimental  warmth 
(summer  temperature),  a  lessening  of  the  total  glycogen  also  occurs. 
The  glycogen  found  at  the  conclusion  of  the  winter  sleep  is  merely  the 
remainder  of  the  stored  material,  very  little  of  which  would  be  used 
during  hibernation.  W.  D.  H. 

Creatinine.  By  Emil  Worner  {Zeit.  physiol.  Chem.,  1899,  27, 
1 — 13). — Some   fragmentary    observations    by    the    author    confirm 
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Toppelius  and  Pommerehne's  conclusions,  and  lead  to  the  belief  that 
Johnson's  work  on  creatinine  (Abstr.,  1888,  506  ;  1889,  165  ;  1893,  i, 
55)  is  faulty  ;  creatinine  prepared  from  various  sources  appears  to  have 
the  same  characters ;  in  other  words,  there  are  not  several  creatinines 
as  Johnson  stated.  The  amount  of  creatine  in  muscle  is  far  in  excess 
of  creatinine  as  the  older  authors  stated ;  this  also  is  contrary  to 
Johnson's  statement.  W.  D.  H. 

Melanins.  By  Walter  Jones  {Amer.  J.  Physiol.,  1899,  2, 
380 — 393). — A  full  account  of  experiments  a  preliminary  notice  of 
which  has  already  been  published  (this  vol.,  i,  396).  W.  D.  H. 

Toxalbumin  from  the  Common  Eel.  By  Elophe  Benech 
{Go7npt.  rend.,  1899,  128,  833— 836).— The  flesh  of  the  common  eel 
contains  a  toxalbumin,  which,  when  injected  into  the  vein  of  the  ear 
of  a  rabbit,  in  the  proportion  of  0*02  gram  per  kilogram  of  body 
weight,  causes  paralysis,  followed  by  death  in  about  six  hours,  the  blood 
being  dark  coloured  and  partially  coagulated.  It  is  precipitated  by 
ammonium  sulphate,  but  not  by  magnesium  sulphate.  Acetic,  hydro- 
chloric, sulphuric,  and  nitric  acids  produce  a  slight  turbidity,  soluble 
in  excess,  but  alkalis  have  no  action  ;  alcohol  produces  an  abundant 
coagulum.  The  substance  gives  the  biuret  reaction,  and  reactions  with 
tannin,  platinic  chloride,  and  the  reagents  of  Tanret,  Esbach,  Mehu, 
and  Millon.  It  contains  C,  50-18;  H,  7*88;  N,  16*1,  and  when  dried 
is  a  yellowish-white  powder  with  a  disagreeable  taste  and  an  acrid 
after-taste.  An  eel  of  600  grams  weight  yields  from  2  to  2*5  grams 
of  the  toxalbumin.  C.  H.  B. 

Leucomaines  of  the  Brain.  By  "Wl.  Gulewitsch  {Zeit.  physiol. 
Ghem.,  1899,  27,  50 — 82). — The  fresh  brain  of  the  ox  does  not  contain 
neurine  ;  choline  is  found  even  in  aqueous  extracts,  but  by  treat- 
ment of  the  alcoholic  extract  with  sodium  ethoxide,  the  quantity 
obtained  is  very  largely  increased.  The  aqueous  extract  of  brain 
contains  minute  quantities  of  two  other  basic  substances  which  have 
not  been  identified,  and  also  urea  in  amount  greater  than  can  be 
accounted  for  by  the  blood  left  in  the  tissue.  After  saponification 
of  the  alcoholic  extracts  of  the  brain,  the  only  organic  base  obtained 
was  choline. 

E-egarding  the  separation  of  organic  bases,  much  stress  is  laid  on 
the  solubilities  of  their  double  salts.  W.  D.  H. 

The  Proteids  of  the  Thyroid  Gland.  By  Ad.  Oswald  {ZeiL 
physiol.  Chem.,  1899,  27,  14 — 49). — The  principal  proteid  of  the  thyroid 
gland,  the  one  to  which  the  iodine  is  linked  and  to  which  extracts  of 
the  gland  owe  their  action,  is  a  globulin ;  it  is  called  thyreoglobulin, 
and  contains  1*6  per  cent,  of  iodine.  A  nucleo-proteid  is  also  present. 
The  colloid  consists  of  these  two  proteids. 

In  thyreoglobulin,  artificial  pancreatic  digestion  leads  to  the  forma- 
tion of  tyrosine  without  any  liberation  of  iodine  ;  the  iodine  is  there- 
fore not  united  to  the  tyrosine  group.  By  heating  thyreoglobulin 
with  10  per  cent,  sulphuric  acid,  Baumann's  iodothyrin  was  obtained; 
this  is  free  from  phosphorus.  W.  D.  H. 
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Haematin  from  Blood  and  the  Varieties  derived  from  Various 
Species  of  Animal.  By  Paul  Cazeneuve  and  P.  Breteau  {Compt. 
rend.,  1899,  128,  678— 680).— Defibrinated  blood  is  heated  to 
boiling  with  its  own  weight  of  sodium  sulphate ;  the  coagulum 
produced  is  washed  with  hot  water,  and  triturated  with  a  warm  1  per 
cent,  alcoholic  solution  of  oxalic  acid,  this  treatment  being  repeated 
until  the  residue  is  decolorised.  The  filtered  extract  is  almost 
neutralised  with  ammonia ;  the  precipitated  haematin,  after  collecting 
and  washing  with  cold  alcohol,  is  redissolved  in  dilute  ammonia 
(5  per  cent.),  and  again  precipitated  by  acetic  acid,  washed  with  cold 
water,  alcohol,  and  ether,  and  finally  dried  at  135°.  By  this  process, 
1  gram  of  hsematin  is  obtained  from  a  litre  of  blood.  Specimens  of 
hsematin  prepared  in  this  way  from  the  blood  of  the  horse,  ox,  and 
sheep  show  differences  in  composition  which  indicate  that  they  are 
distinct  chemical  species.  G.  T.  M. 

Motor  Reactions  and  Laws  of  Chemotaxis  in  Para- 
mcecium.  By  Herbert  S.  Jennings  {Amer.  J.  Physiol,  1899,  2, 
311 — 341,  355 — 379). — The  sensibility  of  Paramoecium  has  been  much 
over-estimated ;  it  is  at  the  bottom  of  the  psychological  scale,  and 
simple  irritability  will  account  for  all  its  movements.  It  has  a  single 
motor  reaction  to  all  stimuli ;  the  direction  in  which  it  turns  is  a 
matter  of  chance.  The  motor  reaction  in  chemotaxis  does  not  differ 
from  other  motor  reactions.  The  direction  of  motion  has  no  relation 
to  the  part  of  the  animal  stimulated.  Paramcecia  collect  in  solutions 
having  a  weak  acid  reaction,  or  in  solutions  of  salts  in  which  the 
anion  is  especially  active.  Negative  chemotaxis  depends  chiefly 
on  the  chemical  nature  of  the  stimulating  substance,  not  on  its 
injuriousness.  Alkaline  solutions,  and  those  containing  the  kations  of 
alkali  or  earth  alkali  metals,  repel.  The  repellent  power  decreases  as 
the  atomic  weight  increases,  except  that  potassium  salts  are  throughout 
more  repellent  than  sodium  salts.  W.  D.  H. 

Absorption  from  the  Peritoneal  Cavity.  By  Lafayette  B. 
Mendel  Amer,  J.  Physiol.,  1899,  2,  342 — 351). — A  full  account  of 
experiments  a  preliminary  notice  of  which  has  been  previously 
published  (this  vol.  ii,  309).  W.  D.  H. 

The  Cause  of  the  High  Value  of  the  C/N  Quotient  in 
Normal  Urine.  By  Fritz  Pregl  {PJluger's  Archiv,  1899,  74, 
87 — 109). — The  quotient  C/N  in  the  normal  urine  of  men  and  dogs  is 
greater  than  in  urea ;  the  urine  must  therefore  contain  some  organic 
substance  or  substances  which  are  poorer  in  nitrogen  than  is  urea.  The 
principal  substance  is  believed  to  be  the  hydroxyproteic  acid  of 
Bondzynski  and  Gottlieb.  W.  D.  H. 

Excretion  of  Uric  Acid.  By  Alexander  Haig  {J.  Physiol.,  1899, 
24,  155 — 157). — Critical  remarks  on  work  recently  published  by  Bain 
and  Edgecombe,  and  by  Hopkins  and  Hope.  The  main  point  urged  is 
that  correct  conclusions  cannot  be  drawn  as  to  the  excretion  of  uric 
acid  unless  means  are  taken  to  render  that  substance  soluble  in  the 
body  juices ;  otherwise  it  accumulates.  W.  T>.  H. 

Action  of  Iodine  and  Iodine  Compounds.  By  R.  Heinz 
{Virchow's   Archiv,    1899,    155,    44—97). — Iodine    injected   into   the 
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serous  cavities  sets  up  an  adhesive  form  of  inflammation,  necrosis  of 
the  tissues,  and  increased  diapedesis  of  the  blood  corpuscles. 

Of  the  chloride,  bromide,  and  iodide  of  sodium,  the  last  named  is 
the  most  powerful.  The  chlorate,  bromate,  and  iodate  act  as  oxidising 
agents,  but  only  the  first-named  produces  methsemoglobin.  Special 
attention  was  paid  to  the  activity  of  sodium  iodide  ;  it  produces  an 
increase  in  the  leucocytes,  and  of  lymph-formation.  Binz's  theory 
that  the  action  is  mainly  due  to  the  liberation  of  iodine  is  accepted. 

W.  D.  H. 

Administration  of  Suprarenal  Extract  by  the  Mouth  in 
Health  and  Disease.  By  O.  F.  F.  Grunbaum  {Proc.  Physiol.  Soc, 
1899,  24 — 25). — In  health,  administration  of  suprarenal  tabloids  by 
the  mouth  produces  no  rise  of  blood  pressure,  because  the  extract  is 
not  absorbed  quickly  enough ;  this  renders  it  a  good  haemostatic, 
especially  in  cases  of  haemorrhage  from  the  walls  of  the  alimentary 
canal  and  bladder.  W.  D.  H. 

Intravenous   Injection   of  Pituitary   Extract.     By   Edward 

Albert  Schafer  and  Swale  Vincent  {Ptoc.  Physiol.  Soc,  1899, 
19 — 21). — The  infundibular  part  of  the  pituitary  contains  substances, 
two  in  number,  which  produce  effects  on  blood  pressure.  These  sub- 
stances dialyse  through  parchment  paper,  and  are  present  in  de- 
coctions or  glycerol  extracts.  One  causes  a  constriction  of  arterioles 
and  a  rise  of  blood  pressure  ;  the  other  produces  a  fall  of  arterial 
pressure,  which  is  not  abolished  by  atropine.  W.  D.  H. 

Excretion  of  the  Constituents  of  Urine  in  Fever.  By 
Waclaw  von  Moraczewski  {Virchow's  Archiv,  1899,  155,  11 — 43). — 
Numerous  constituents  of  the  urine  were  estimated  in  the  several 
stages  of  different  cases  of  fever,  and  the  results  are  given  in  fullest 
detail.  The  general  results  are  in  the  main  confirmatory  of  earlier 
investigations.  Some  importance  is  attached  to  the  observation  that 
in  an  early  stage  of  a  fever  the  amount  of  chlorine  in  the  urine  rises, 
and  that  of  phosphorus  falls  ]   the  reverse  occurs  later  on. 

W.  D.  H. 

Action  of  the  Pancreas  on  the  Diphtheric  Toxin.  By  Albert 
Charrin  and  Levaditi  {Compt.  rend.,  1899,  128,  839 — 841). — Experi- 
ments are  described  showing  that  the  pancreas  or  its  secretions  exert 
a  distinct  attenuating  influence  on  the  diphtheric  toxin,  and  that  this 
effect  is  probably  due  to  some  diastatic  action.  C.  H.  B. 

Fat  in  the  Animal  Body  under  the  Influence  of  Phosphorus. 
By  J.  Athanasiu  (PJliiger's  Archiv,  1899,  74,  511— 560).— The 
absolute  quantity  of  fat  in  the  animal  organism  undergoes  no  change 
under  the  influence  of  phosphorus,  but  in  phosphorus  poisoning  there 
is  a  migration  of  fat  to  the  liver.  The  only  substance  which  is 
quantitatively  altered  is  glycogen,  the  amount  of  which  is  lessened, 
especially  in  the  liver.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Fermentation  of  Galactose.  By  Dienert  {Compt.  rend.,  1899, 
128,  569 — 571). — When  yeasts  which  are  generally  regarded  as  active 
in  producing  the  fermentation  of  galactose  are  grown  in  different 
portions  of  the  same  nitrogenous  culture  fluid  containing  in  one  part 
(A)  some  saccharose,  and  in  the  other  (B)  some  galactose,  and  the  yeasts, 
after  being  washed,  are  placed  in  a  10  per  cent,  solution  of  galactose, 
it  is  found  that  the  yeast  B  is  much  more  active  in  producing  fermen- 
tation than  the  yeast  A.  After  each  of  them  has  once  fermented  a 
galactose  solution,  however,  they  become  equal  with  respect  to 
galactose,  but  show  differences  if  put  back  into  a  solution  of  glucose. 
Conditions  that  promote  propagation  accelerate  the  rate  at  which  the 
yeast  becomes  acclimatised,  so  to  speak,  in  solutions  of  galactose. 
Some  yeasts,  such  as  Saccharomyces  Ludwigii,  do  not  appreciably 
ferment  galactose,  even  when  grown  in  a  highly  nitrogenous  liquid 
containing  glucose  as  well  as  galactose.  Imperfect  fermentation  is 
produced  when  the  proportion  of  yeast  is  very  large.  The  fermenta- 
tion of  galactose  requires  conditions  which  are  not  necessary  in  the 
case  of  glucose  (compare  Dubourg,  this  vol.,  ii,  376).  C.  H.  B. 

Fermentation  of  Galactose.  By  Dienert  (Compt.  rend., 
1899,  128,  617 — 618). — A  specimen  of  yeast,  which  does  not  ferment 
lactose,  is  cultivated  in  a  nutritive  medium  in  the  presence  of 
saccharose  and  lactose,  and  afterwards  washed  and  placed  in  a  10  per 
cent,  solution  of  galactose.  The  yeast  is  not  acclimatised  to  galactose, 
and  fermentation  is  set  up  only  after  2 — 3  days.  A  similar  result 
is  obtained  when  the  yeast  is  cultivated  in  the  presence  of  saccharose 
alone.  The  same  yeast,  acclimatised  to  galactose,  after  cultivation  in 
presence  of  an  unfermentable  sugar,  lactose  for  example,  partly  loses 
its  activity  towards  galactose,  for  when  placed  in  a  solution  of  this 
sugar  it  sets  up  fermentation,  but  only  decomposes  a  portion  of  the 
carbohydrate.  When  cultivated  in  presence  of  a  fermentable  sugar, 
this  loss  of  activity  is  not  noticed.  A  yeast,  such  as  Sacclutromyces 
Ludwigii,  which  is  only  feebly  active  towards  galactose,  entirely  loses 
this  activity  when  macerated  with  a  solution  of  lactose. 

On  the  other  hand,  yeasts  which  ferment  lactose,  when  cultivated 
in  a  medium  containing  this  sugar,  readily  ferment  galactose,  but  when 
macerated  in  a  solution  of  saccharose,  they  lose  this  activity  and  only 
set  up  fermentation  in  solutions  of  galactose  after  1 — 2  days.  By 
treating  the  yeast  in  a  manner  similar  to  that  employed  by  Hill 
(Trans.,  1898,  73,  634),  an  enzyme,  lactase,  may  be  isolated  which 
hydrolyses  lactose  into  glucose  and  galactose ;  this  explains  the  fact 
that  a  yeast  capable  of  fermenting  lactose  when  cultivated  in  the 
presence  of  this  sugar  is  already  acclimatised  to  galactose. 

G.  T.  M. 

Stimulating  Action  of  Pancreas  on  Alcoholic  Fermentation. 
By  Raphael  Lepine  and  Martz  {Compt.  rend.,  1899,  128,  904—906). 
. — Portions  of  the  pancreas  of  the  dog  are  digested  for  5  minutes  with 
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boiling  water  to  remove  trypsin,  and  placed  in  flasks  containing  sugar, 
Pasteur's  "  mineral  solution,"  and  beer  yeast.  It  is  found  that  the 
addition  of  pancreas  increases  the  amount  of  fermentation  taking  place 
in  a  given  time  ;  in  each  case,  two  experiments  were  made,  one  with 
normal  pancreas,  and  the  other  with  pancreas  which  had  been  recently 
excited  by  the  electrical  stimulation  of  the  nerves  surrounding  the 
pancreatico-duodenal  artery.  The  amount  of  fermentation  is  greater 
in  the  latter  experiment,  and  the  amount  of  carbonic  anhydride  pro- 
duced for  each  gram  of  sugar  destroyed  is  proportionately  greater. 
This  result  is  attributed  to  the  peptones  present  in  pancreas,  and 
especially  in  the  recently  stimulated  organ.  Pancreas  macerated  for 
30  minutes  with  water  at  40°  contains  a  large  amount  of  peptones,  and 
the  accelerating  effect  on  the  fermentation  attains  a  maximum,  but 
when  the  maceration  is  prolonged  for  2  hours  at  the  same  temperature, 
the  action  is  greatly  diminished.  Concordant  results  can  only  be 
obtained  with  freshly  excised  pancreas  in  which  trypsin  has  been 
destroyed  in  the  manner  indicated.  G.  T.  M. 

Molecular  Relations  of  Solutions  of  Tetanus  Poison.  By 
W.  G.  RuppEL  andF.  Ransom  {Zeit.physiol.  Chem.,  1899,27, 109—113). 
— Nutritive  fluids  were  investigated  by  the  Raoult-Beckmann  method, 
before  and  after  the  growth  of  tetanus  bacilli  in  them.  Those  infected 
with  the  growth  showed  a  greater  depression  of  the  freezing  point. 
This  must  indicate  an  increase  in  the  number  of  molecules.  Some 
media,  when  kept  for  a  long  time,  lost  some  of  their  toxic  characters  ; 
the  determination  of  the  lowering  of  the  freezing  point  indicated 
that  molecular  condensation  accompanied  this.  The  amount  of  solid 
residue  throughout  was  practically  unaltered.  W.  D.  H. 

Direct  Conversion  of  Ammonia  in  Solution  into  Nitrates. 
By  E.  Demoussy  (Compt.  rend.,  1899,  128,  566— 599).— When  a 
solution  containing  ammonium  sulphate,  calcium  carbonate,  and 
potassium  phosphate  is  inoculated  with  soil  containing  the  nitrous 
and  nitric  ferments,  the  ammonia  is  converted  into  nitrate,  but  the 
intermediate  formation  of  nitrite  is  readily  detected.  If,  however,  the 
nitric  ferment  is  first  cultivated  in  a  solution  of  potassium  nitrite, 
calcium  carbonate,  and  potassium  phosphate,  and  then  an  ammonium 
salt  is  added  to  the  liquid,  the  ammonia  is  completely  and  somewhat 
rapidly  converted  into  nitrate,  but  the  intermediate  formation  of 
nitrite  cannot  be  recognised  at  any  stage.  It  would  seem,  therefore, 
that  the  impossibility  of  detecting  nitrites  in  soils  in  which  nitrifi- 
cation is  going  on  is  due  to  the  fact  that  the  rates  of  production  of 
nitrite  and  of  its  conversion  into  nitrate  are  equal.  This  conversion 
is  made  possible  by  the  slow  rate  of  production  of  ammonia  from  the 
organic  matter  in  the  soil  and  the  consequent  slow  production  of  nitrite, 
whilst,  on  the  other  hand,  the  quantity  of  nitric  ferment  present  is 
large.  In  liquids  containing  ammonia  salts,  the  production  of  nitrites 
is  rapid  and  the  number  of  nitric  organisms  present  is  proportion- 
ately much  smaller  than  in  soils.  C.  H.  B. 

30—2 
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Reducing  Action  of  Denitrifying  Bacteria.  By  G.  Ampola 
and  C.  Ulpiani  {Gazzetta,  1899,  29,  i,  49—72.  Compare  Abstr.,  1898, 
ii,  622). — Denitrifying  bacteria  do  not  attack  asparagine  or  nitro- 
methane,  and  with  ethylic  nitrate  the  action  is  very  slow.  From 
this,  it  is  concluded  that  denitrification  only  takes  place  with  oxygen 
compounds  of  nitrogen,  and  only  with  such  of  these  as  are  electrolytes, 
and  are  thus  dissociated  into  ions  in  solution. 

From  the  results  of  a  number  of  experiments,  the  authors  find  it 
necessary  to  modify  Weissenberg's  classification  of  denitrifying  bacteria, 
and  to  arrange  them  under  three  heads  :  1.  Those  which  destroy 
nitrites  but  not  nitrates,  namely,  Bacterium  denitrificans  I.  of  Burri  and 
Stutzer.  .2.  Those  destroying  nitrates  but  not  nitrites — Bacillus 
pyocyaneus  and  Bacterium  denitrificans  V.  3.  All  other  denitrifying 
bacteria,  which  attack  both  nitrites  and  nitrates. 

The  qualitative  and  quantitative  examination  of  the  action  of 
B.  denitrificans  V.  on  a  number  of  metallic  nitrates  show  that  those  of 
lithium,  ammonium,  sodium,  potassium,  rubidium,  caesium,  beryllium, 
magnesium,  calcium,  strontium,  and  barium  are  denitrified,  whilst  the 
nitrates  of  silver,  thorium,  yttrium,  iron,  manganese,  and  aluminium 
are  not  attacked  ;  and  that  the  more  electropositive  the  metal  and 
the  lower  its  atomic  weight,  the  more  rapidly  does  denitrification  take 
place.  Carbamide  nitrate,  which  is  only  slightly  dissociated  in  solu- 
tion, is  slowly  attacked,  whilst  with  the  nitrates  of  strychnine,  brucine, 
cocaine,  and  pilocarpine,  which  are  entirely  ionised  in  solution,  denitri- 
fication is  soon  complete.  The  bacteria  do  not  develop  in  metallic 
chromates,and  only  to  a  small  extent  in  bromates  or  iodates;  chlorates, 
arsenates,  and  ferricyanides  suffer  reduction,  but  sulphates,  phos- 
phates, and  molybdates  remain  unchanged.  T.  H.  P. 

An  Oxydase  secreted  by  Bacillus  Coli  which  can  produce 
Pigments.  By  Gabriel  Eoux  (Compt.  rend.,  1899,  128,  693—695). 
— Bacillus  coli  cultivated  on  artichoke  gives  rise  to  an  intense  green 
coloration.  Laccase  develops  an  olive-green  coloration  with  a  decoction 
of  artichokes.  When  B.  coli  is  cultivated  in  a  medium  containing 
quinol,  a  brown  coloration  is  developed.  These  experiments  indicate 
that  B.  coli  secretes  an  oxydase  which  produces  colorations  in  the 
presence  of  easily  oxidisable  substances.  G.  T.  M. 

Dextrin  considered  as  Reserve  Material.  By  Leclerc  du 
Sablon  {Compt.  rend.,  1899,  128,  944— 945).— The  quantity  of  starch 
in  the  hyacinth  bulb  during  the  stage  of  growth  (January  to  March) 
is  relatively  small.  It  attains  a  maximum  in  the  quiescent  stage 
(May),  and  falls  to  a  minimum  when  the  reserve  material  is  being 
utilised  (November  to  February).  If  dextrin  is  an  intermediate  product 
in  the  formation  of  starch,  it  should  be  found  in  the  bulb  during  the 
growing  stage ;  if  it  is  also  a  result  of  the  assimilation  of  starch,  it 
should  still  be  found  when  the  reserves  are  being  utilised ;  this  is 
shown  to  be  the  case,  but  the  maximum  amount  of  dextrin  is  present 
during  the  quiescent  stage,  hence  it  appears  to  play  the  part  of  a 
reserve  material  quite  independently  of  starch.  This  conclusion  is 
borne  out  by  a  study  of  the  reserve  materials  in  the  bulbs  of  the  tulip 
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and  lily,  both  of  which  contain  the  maximum  amount  of  dextrin  during 
the  resting  stage.  G.  T.  M. 

Sugar  of  Orange  Peel.  By  Julian  Flatau  and  Henri  LABBij 
{Bull.  Soc.  Chim.,  1898,  [iii],  19,  408). — When  fresh  orange  peel  is 
extracted  with  water  or  alcohol,  a  small  quantity  of  a  gummy,  un- 
crystallisable  sugar  is  obtained,  which  appears  to  be  identical  with 
mannose,  since  it  forms  a  phenylhydrazone  crystallising  in  golden-yellow 
needles  and  melting  at  199 — 200°,  is  precipitated  by  lead  acetate  in 
neutral  solution,  and  does  not  restore  the  colour  of  rosaniline  de- 
colorised by  sulphurous  acid.  N.  L. 

Progressive  Development  of  Grape  Clusters.     By  Aim^  Girard 
and  LiNDET   {Bull  Soc,  Chim.,  1898,  [iii],  19,  585— 588).— This  is  a 
resume  of  a  memoir  shortly  to  be  published  in  the  Bulletin  du  ministere 
de  V Agriculture.     A  series  of  analyses  of  three  varieties  of  French 
grapes  was  made  at  various  stages  of  growth.     The  weight  of  the  stalks 
is  found  to  be  nearly  constant  throughout,  the  only  changes  in  compo- 
sition noted  being  a  slight  loss  of  moisture  as  ripening  proceeds  and 
an  occasional  accumulation  of  sugars  and  acids  in  their  passage  through 
the  vessels.     The  increase  in  weight  of  the  grape  during  maturation  is 
due  to  the  growth  of  the  pulp  alone,  the  skin  remaining  constant,  and 
the  seeds  suffering  a  diminution  in  weight.     With  regard  to  the  pulp, 
the  process  of  ripening  is  marked  by  a  gradual  increase  in   the  sugars 
(consisting  of  equal  quantities  of  Isevulose  and  dextrose,  probably  ac- 
companied by  cane  sugar  in  the  early  stages)  and  in  the  combined 
tartaric  acid,  a  decrease  in   the  amount  of  free  acids,  which  include 
tartaric,  malic,  and  glycollic  acids,  and   a  large  increase  in  the  nitro- 
genous and  mineral  constituents,  especially  in  the  later  stages.     At 
the  commencement  of  growth,  the  zone  of  pulp  surrounding  the  seeds 
is  richer  in  sugar  and  poorer  in  acids  than  the  exterior  portions,  but 
as  ripening  proceeds  this  condition  is  reversed.      Notwithstanding  its 
increase  in  size,  the  weight  of  the  skin  is  practically  constant ;  water, 
however,  is  lost,  and  new  materials  are  assimilated.     The  combined 
tartaric  acid  first  increases  and  then  rapidly  diminishes ;  the  free  acids 
tend  to  disappear  before  ripening ;  and  the  tannin,  which  is  accom- 
panied by  its  anhydride  phlobaphen,  first  increases  and  then  remains 
constant  in  amount.     The  odorous  matter,  to  which  the  bouquet  is  due, 
is  developed  in  the  later  stages  of  growth.     The  amount  of  cellulose, 
nitrogenous  substances,  and  mineral  matter   contained  in   the  seeds 
remains  constant  almost  throughout.     The   same  applies  to  the  com- 
bined weight  of  the  tannin  and  phlobaphen,  although  the  relative  pro- 
portions  of   these  two  compounds  vary  considerably.     The  gradual 
decrease  in  weight  of  the  seeds  is  due  to  loss  of  water  and  of  oil.     In 
the  last  stages  of  ripening,  there  is  a  more  abundant  formation  of 
volatile  fatty  acids,  which  exist  partly  in  the  free  state  and  partly  as 
glycerides,  and  at  the  same  time  a  corresponding  decrease  in  the  nitro- 
genous substances,  mineral  matter,  and  cellulose.  N.  L. 

Phlobaphen  of  the  Grape.  By  Aime  Girard  and  Lindet  {Bull. 
Soc.  Chim.,  1898,  [iii],  19,  583— 584).— Further  study  of  the  bitter, 
resinous  substance  shown  by  the  authors  {Bulletin  du  ministere  de 
r Agriculture,  1895,  694)  to  be  present  in  the  stalk,  skin,  and  stones 
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of  the  grape  has  established  its  identity  with  phlobaphen,  which  Etti 
(Abstr.,  1878,  797;  1883,  995)  obtained  from  oak  bark  and  from  hops, 
and  considered  to  be  an  anhydride  of  tannin  of  the  composition 
Cg^Hg^Oj^.  On  boiling  the  acid  solution  of  the  stalks  or  stones  from 
which  the  phlobaphen  has  been  isolated,  a  red  substance  is  deposited 
which  closely  resembles  phlobaphen  in  composition  and  properties,  and 
is  similar  to  the  insoluble  red  compounds  usually  found  in  association 
with  tannin ;  the  formation  of  reducing  sugars  under  these  conditions 
was  not  observed.  Estimations  of  the  tannin  and  phlobaphen  in 
grape  stalks  show  that  the  sum  of  the  amounts  of  the  two  compounds 
is  constant,  a  decrease  in  the  one  being  compensated  for  by  an  increase 
in  the  other,  and  it  is  suggested  that  phlobaphen  is  the  reserve 
material  in  which  tannin  is  stored  in  the  plant.  N.  L. 

A  Phlobaphen  from  Grape  Seeds.  By  Livio  Sostegni  {Gazzetta, 
1899,  29,  i,  143—149.  Compare  Abstr.,  1898,  i,  331).— The  seeds  of 
red  grapes  were  washed  with  water,  dried  in  the  air,  and  kept  in  a 
dry  place  for  about  a  year.  On  digesting  with  water  at  50 — 60°  and 
adding  hydrochloric  acid,  a  yellowish  substance  was  precipitated 
which,  in  the  moist  state,  is  very  soluble  in  alcohol,  less  so  in  water, 
and  is  only  slightly  dissolved  by  ether.  The  aqueous  solution  gives 
with  iron  salts  a  bluish-green  precipitate,  and  is  coloured  brown  by 
potassium  dichromate ;  salts  of  copper,  lead,  zinc,  &c.,  also  precipitate 
it,  the  zinc  compound  being  soluble  in  acetic  acid,  but  insoluble  in 
ammonia.  On  drying  in  the  air,  this  substance  gradually  acquires  a 
brownish  colour,  becomes  absolutely  insoluble  in  all  ordinary  solvents, 
and  acquires  all  the  properties  of  the  phlobaphen  obtained  by  the 
author  from  red  wine  {loc.  cit.).  It  can,  however,  be  re-dissolved  in 
hot  glycerol,  from  which  dilute  hydrochloric  acid  precipitates  it  in  a 
form  almost  insoluble  in  water,  but  soluble  in  alcohol,  giving  a  deep 
ruby-red  solution. 

Solutions  of  this  reprecipitated  substance  show  an  absorption  band 
beginning  at  about  the  D  lines  and  extending  over  the  rest  of  the 
spectrum  to  the  violet.  The  mean  of  two  determinations  give  its 
percentage  of  carbon  as  58*55,  and  of  hydrogen  4*98.  On  fusion  with 
potash,  it  yields  phenol,  catechol,  and  possibly  phloroglucinol.  Its 
copper  compound  contains  29 '48  per  cent,  of  metal,  and  its  silver  salt 
50*92  per  cent.  It  forms  a  brominated  derivative  containing  41  "2  per 
cent,  of  halogen.  The  addition  of  alcoholic  potash  to  an  alcoholic 
solution  of  the  substance  precipitates  a  dark  brown  substance  which 
is  very  soluble  in  water  and  absorbs  oxygen  from  the  air  very  rapidly. 

From  all  these  reactions,  the  author  concludes  that  the  substance 
obtained  from  grape  seeds  is  identical  with  the  colouring  matter  of 
the  grape  itself.  T.  H.  P. 

Mercury  in  the  Products  from  Vines  treated  with  Mercurial 
Dressings.  By  L^o  Yignon  and  J.  Perraud  {Compt.  rend.,  1899, 
128,  830 — 832). — When  vines  have  been  dressed  with  mixtures  of 
copper  sulphate,  lime,  and  mercuric  chloride  in  proportion  not 
exceeding  1  gram  per  litre,  the  quantity  of  mercury  found  in  the 
wine,  lees,  or  other  products  does  not  exceed  2  or  3  milligrams  per 
litre  or  per  kilo.,  and  is  generally  much  less,  besides  being  mainly  in  an 
insoluble  form.     It  follows  that  it  is  not  at  all  likely  to  be  injurious. 
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On  the  other  hand,  the  application  of  the  mercurial  dressing  is  found 
to  be  distinctly  injurious  to  the  plant.  C.  H.  B. 

Analyses  of  Pomegranates.  By  Arthur  Borntrager  and  G. 
Paris  {Bied.  Centr.,  1899,  28,  198—200;  homZeits.  Unters.  Nahrungs- 
u.  Genussmittel,  1898,  158). — Analyses  of  the  expressed  juice  of  six 
kinds  of  pomegranates  showed  that  in  the  case  of  ripe  fruit  the  juice 
contained  037 — 0-51  gram  of  acid  and  10*50 — 13*69  grams  of 
reducing  sugar  per  100  c.c,  whilst  unripe  fruit  contained  acid  3*04 
and  3*36,  reducing  sugar  7*81  and  11*33  per  cent.  The  musts  were 
normally  fermented,  and  an  orange-red  wine  obtained  resembling  rasp- 
berries in  taste.  Even  the  ripe  fruit  contains  so  little  sugar  that  only 
wines  can  be  obtained  which  contain  low  percentages  of  alcohol.  The 
amounts  of  alcohol  actually  found  in  three  samples  were  4*37,  5*72, 
and  G-99  grams  per  100  c.c.  K  H.  J.  M. 

Currant  Bushes  failing  to  bear  Fruit.  Investigation  into 
the  Cause — Analyses  of  the  Soil.  By  Andrew  P.  Aitken  {Trans. 
Highland  and  Agric.  Soc.  of  Scotland,  1898,  [v],  10,  293— 299).— In 
an  orchard  near  Glasgow  it  was  observed  during  four  seasons 
that  whilst  the  currant  bushes  seemed  healthy  and  flowered 
abundantly,  the  flowers  soon  dropped  off,  with  the  result  that  no 
fruit  was  produced.  Analyses  of  the  soil  showed  that  the  soil  and 
subsoil  contained  fair  amounts  of  nitrogen  and  phosphoric  acid,  but 
were  poor  in  potash  and  lime.  Application  of  large  amounts  of  lime 
and  potash  had,  however,  no  effect.  It  is  concluded  that  the  injury 
is  due  to  some  substance  present  in  the  air  during  the  flowering  period. 

Comparison  of  the  soil  of  the  orchard,  which  had  been  heavily 
dunged,  with  that  of  the  adjacent  arable  land  showed  less  difference 
in  the  percentages  of  organic  matter  and  nitrogen  than  might  be 
expected.  In  the  amounts  of  available  potash  and  phosphoric  acid, 
however,  great  differences  were  found,  the  available  potash  being 
increased  three-fold  and  the  amount  of  available  phosphoric  acid  being 
doubled  in  the  first  six  inches  of  soil  under  the  influence  of  farmyard 
manure.  The  total  potash  and  phosphoric  acid  were  not  greatly 
increased.  N.  H.  J.  M. 

Amount  of  Lignin  in  the  Wood  of  Trees  with  Acicular 
Leaves.  By  Adolf  Cieslar  {Bied.  Centr.,  1899,  28,  250 — 251  ;  from 
Mitt,  forstl.  Versuchsw.  Oesterr.,  1897,  Heft.  23). — Estimations  of 
lignin  by  Zeisel's  methoxyl  method  (Benedikt  and  Bamberger)  fur- 
nished results  from  which  the  following  conclusions  are  drawn. 

The  amount  of  lignin  in  the  single  species  varies  more  than  in  the 
case  of  different  coniferous  woods.  Of  the  woods  examined,  that  of 
spruce  fir  contained  the  least  lignin  (39*10  per  cent.)  ;  that  of  silver 
fir  the  most  (45*50  per  cent.) ;  whilst  pine  wood  contained  43*81  per 
cent.  In  pine  wood,  the  amount  of  lignin  decreases  from  the  base 
upwards,  and  the  old  wood  contains  more  lignin  than  the  newer  wood. 

Wood  which  has  grown  quickly  contains  less  lignin,  in  a  given 
volume,  than  wood  which  has  grown  slowly.  The  conditions  favour- 
able to  the  production  of  lignin  are  presence  of  suitable  plant-food  and 
abundance  of  light.  N.  H.  J.  M 
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Feeding  Experiments,  1897.  By  Andrew  P.  Aitken  (Trans. 
Highland  and  Agric.  Soc.  of  Scotland,  1898,  [v],  10,  259—292). 
— Cattle  fed  at  Mains  of  Laithers  (compare  ibid.,  1897,  156 — 180). 
— The  experiments,  which  were  similar  to  those  of  1896,  and  extended 
over  16  weeks,  were  made  with  50  cattle,  divided  into  five  lots  of  five 
pairs  ;  they  were  weighed  every  four  weeks.  Each  pair  received 
swedes  (17,920  lbs.)  and  straw,  and,  in  addition,  those  of  Lot  1  had 
1492  lbs.  of  decorticated  cotton-cake  and  dried  grains  (mixed)  ; 
those  of  Lot  2,  linseed  cake  meal  (1120  lbs,);  those  of  Lot  3, 
barley  bran  (1680  lbs.) ;  Lot  4,  ground  barley  (1232  lbs.),  and  Lot  5, 
ground  maize  (1491  lbs.).  The  amounts  actually  consumed  and  the 
increase  in  live  weight  of  each  pair  are  given  in  tables.  The  greatest 
increase  was  obtained  in  Lots  1  and  2,  which  (if  one  bullock  which 
made  no  progress  is  excluded)  were  about  equal ;  Lots  3  and  5  con- 
sumed about  the  same  amounts  of  digestible  organic  matter  (Lot  3 
had,  however,  the  most  proteids)  and  made  equal  progress,  although 
Lot  3  were  fat  before  the  end  of  the  experiment,  whilst  Lot  6,  which 
had  grown,  required  two  months  longer.  Lot  4  gave  much  the  least 
satisfactory  results.  The  results  show  that  the  nutritive  ratio  of  a 
food  (especially  of  a  mixed  food)  is  a  very  imperfect  guide,  and  also 
illustrate  the  difiiculties  which  arise  from  the  individual  characters  of 
cattle  as  feeders,  even  when  a  considerable  number  are  employed  in 
experiments  of  this  kind. 

Sheepfeeding  Experiments  at  Ferney  Castle  and  Wliitelaw. — Four 
lots  of  20  sheep  each  were  fed  at  each  farm  during  about  12  weeks 
on  turnips  {ad  lib.),  with  1  lb.  per  head  per  day  of  (1)  decorticated 
cotton-cake  and  dried  brewers'  grains  (equal  parts) ;  (2)  linseed  cake  ; 
(3)  bruised  oats  and  barley  (equal  parts) ;  and  (4)  bruised  oats  and 
maize  (equal  parts). 

The  results  showed  that  there  is  very  little  difference  in  the  effect 
of  linseed  cake  and  a  mixture  of  cotton  cake  and  brewers'  grains 
when  consumed  with  turnips.  Oats  and  maize  proved  to  be  slightly 
better  than  oats  and  barley,  both  mixtures  being  much  inferior  to 
cake ;  and  the  more  highly  nitrogenous  food  is  more  favourable  to 
wool  production.  In  both  farms,  most  tallow  was  produced  under  the 
influence  of  the  oats  and  maize  mixture ;  this  had  also  been  observed 
in  a  former  experiment.  N.  H.  J.  M. 

Maize  Oilcake  for  Milch  Cows.  JBy  Bernhard  Schulze 
{Bied.  Centr.,  1899,  28,  165—167;  from  Fiihling's  Landw.  Zeit, 
1898,  ii,  12). — The  average  percentage  composition  of  maize  oilcake 
was  found  to  be  as  follows  : 

Water.  Proteids.  Fat.  N-free  extract.    Crude  fibre.    Ash. 

10-28     19-46- 26-91     8-10-16-18     38-97—43-10      10-26      2-37 

Feeding  experiments  with  twelve  cows  showed  a  slight  increase  in 
the  yield  of  milk  with  2 — 4  lbs.  of  the  cake,  but  the  percentage  of 
milk-fat  was  diminished.  The  cows,  however,  gained  in  weight,  and 
it  is  probable  that  the  cake  may  be  employed  with  advantage  for 
fattening.  N.  H.  J.  M. 
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Carbon  in  Humic  Substances.  By  Gust  a  ye  Andre  {Compt. 
rend.,  1899,  128,  513 — 516). — The  author  has  continued  his  researches 
(this  vol.,  ii,  119)  with  special  reference  to  the  relation  between 
carbon  and  nitrogen.  The  results  are  summarised  in  the  following 
table,  I   being  the  ratio  C/N,  II  carbon  per  cent,  of  the  initial  carbon. 


Peat. 
L        II. 


Treatment  with  potassium 
hydroxide. 

I  nsoluble  portion 

precipitated  by 

acids  

not  precipitated 
by  acids 


Soluble 
portion 


Treatment  with  acid. 
Soluble  portion  ... 
Insoluble  portion. 


147-6  24-5 
26-9  44-8 
17-7     30-7 


40-7 
9-4 


82-2 
17-8 


Cultivated 
soil. 

I.      n. 


84-4      40-0 

16-6      23-0 

9-8      37-0 


53-6      76-3 
6-6      23-7 


Moorland 

soil. 
I.         II. 

82-4 

35-4 

27-1 

36-6 

167 

28-0 

48-8 
11-9 

75-6 
24-4 

Vegetable 
mould. 
I.         II. 


40-4  41-8 
10-8  18-7 
lO'l      39-5 


17-7      82-6 
8-5      17-4 


Peat  and  moorland  soil,  which  are  acid  soils,  differ  markedly  from 
cultivated  soil  and  vegetable  mould  in  the  composition  of  the  soluble 
products  of  the  action  of  potassium  hydroxide.  Hydrochloric  acid 
breaks  down  the  organic  matter  less  readily  than  potassium  hydr- 
oxide. In  both  cases,  the  ratio  C/N  is  lower  and  the  degree  of 
condensation  is  less  the  more  soluble  the  product.  Cultivated  soil 
and  vegetable  mould,  with  either  alkali  or  acid,  yield  soluble  products 
which  have  the  composition  of  simple  amides.  C.  H.  B. 

Action  of  very  Dilute  Acids  on  Phosphates  of  the  Soil.     By 

Th.  Schlcesing,  jun.  {Compt.  rend.,  1899,  1004 — 1007). — If  specimens 
of  a  soil  containing  phosphates  are  treated  with  very  dilute  nitric 
acid,  it  is  found  that,  up  to  a  certain  point,  the  amount  of  phosphate 
dissolved  varies  with  the  concentration  of  the  acid.  Beyond  this,  a 
further  addition  of  acid  does  not  increase  the  amount  of  phosphate  in 
solution,  and  it  is  only  when  the  concentration  is  considerably 
increased  that  the  quantity  of  soluble  phosphate  is  appreciably 
augmented.  The  phosphates  of  calcium,  magnesium,  and  the  alkali 
metals  are  dissolved  out  during  the  first  stage,  and  the  extract 
contains  only  traces  of  iron  ;  in  the  second  stage,  however,  the  solu- 
tion contains  a  notable  amount  of  iron.  These  experiments  were 
made  on  soils  from  four  different  localities,  and  the  results  are 
tabulated  so  as  to  indicate  the  relationship  between  the  strength  of 
acid  employed,  the  final  acidity  of  the  extract,  and  the  amounts  of 
phosphoric  acid  and  ferric  oxide  which  have  passed  into  solution. 

G.  T.  M. 

Explanation  of  Denitrification  and  of  the  Diminution  of 
Crops  after  the  Application  of  Fresh  Farmyard  Manure. 
By  W.  Krijger  and  W.  Schneidewind  {Bied.  Centr.,  1899,  28, 
154—156;  from  Deut.  Landw.  Presse,  1897,  No.  92,  832).— From  the 
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results  of  two  series  of  pot  experiments,  it  was  concluded  that  the 
diminished  yield  following  manuring  with  faeces  and  straw  depends  on 
a  purely  mechanical  action,  or  else  that  the  solid  substance  inBuences 
the  microbes  in  the  soil  by  increasing  the  porosity  of  the  soil,  or  by 
supplying  nutritive  matter.  Further  experiments  in  the  laboratory 
showed  that  the  action  is  physiological,  and  not  mechanical,  and  is 
due  mainly  to  the  presence  of  xylan  in  the  straw.  It  is  probable  that 
denitrification  can  only  take  place  in  presence  of  xylan  or  similar 
substances.  The  introduction  of  denitrifying  organisms  by  application 
of  manure  containing  straw  is  not  of  importance,  since  the  microbes 
are  already  in  the  soil  in  sufficient  numbers,  and  may  also  be  introduced 
along  with  seed,  or  from  the  air.  Their  activity,  however,  depends  on 
the  presence  of  suitable  nutritive  matter. 

Theodor  Pfeiffer  {Deut.  Landw.  Presse,  1897,  911)  considers 
the  above  conclusions  premature,  and  that  whilst  it  is  recognised  that 
straw  and  faeces  act  as  sources  of  food  for  denitrifying  organisms 
rather  than  as  carriers  of  the  microbes,  it  is  doubtful  whether  xylan 
is  a  good  source  of  carbon  for  them.  N.  H.  J.  M. 


Analytical    Chemistry. 


An  Automatic  Burette.  By  Henry  Droop  Richmond  (Analyst, 
1899,  24,  2 — 4). — This  burette  is  intended  for  the  delivery  of  strong 
sulphuric  acid.  The  lower  end  is  fitted  with  a  three-way  tap  which  is 
connected  with  the  stock  bottle  by  means  of  a  siphon  and  the  usual 
air -trap,  which  enables  an  india  rubber  connection  to  be  used. 

The  l3urette  is  closed  by  a  cork,  fitted  with  a  very  narrow  tube 
which  reaches  to  the  zero  point  and  the  protruding  part  of  which  rises 
nearly  to  the  top  of  an  air  chamber,  the  lower  part  of  which  is  con- 
nected with  a  narrow  ascending  tube  made  to  dip  into  a  small  funnel 
passing  through  the  cork  of  the  stock  bottle. 

When  the  burette  wants  filling,  the  tap  is  turned  half-round.  The 
liquid  then  siphons  over  from  the  stock  bottle,  fills  the  burette  to  the  zero 
division,  and,  running  over  into  the  air  chamber,  ascends  the  tube  until 
its  level  is  equal  to  that  of  the  stock  bottle.  When  the  liquid  is  run 
out  from  the  burette,  air  is  drawn  down  the  ascending  tube  and  bubbles 
through  the  liquid  in  the  air  chamber,  and  when  the  burette  is  refilled 
the  acid  in  the  air  chamber  is  forced  back  into  the  stock  bottle. 

L.  DE  K. 

Automatic  Burettes.  By  Alfred  W.  Stokes  (Analyst,  1899, 
24,  4 — 6). — Two  automatic  burettes  are  described,  of  which  the  more 
accurate  form  consists  essentially  of  a  measuring  vessel  having  a 
lateral  opening  at  the  top  and  another  at  the  bottom.  The  lower  end, 
connected  with  the  supply,  revolves  in  a  sleeve,  and  the  upper  end, 
connected  with  the  overflow,  revolves  in  another.  The  instant  the 
vessel  is  revolved,  all  connection  with  the  reservoir  and  overflow  is  cut 
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off,  so  that  the  measure  contains  an  absolutely  exact  quantity  of  liquid. 
Half  a  revolution  brings  the  lower  opening  to  the  exit  tube,  and  its 
upper  opening  to  an  air  inlet.  L.  de  K. 

Rapid  Estimation  of  Small  Quantities  of  Free  Phosphorus  in 
Phosphorus  Paste.  By  Lester  Keed  {Analyst,  1899,  24,  33). — A 
weighed  quantity  of  yellow  phosphorus  is  dissolved  in  20  c.c.  of  carbon 
bisulphide,  and  introduced  into  a  bottle  containing  1  c.c.  of  the  usual 
paste  (flour,  glucose,  and  water),  5  c.c.  of  absolute  alcohol  added,  and 
the  whole  shaken  until  the  paste  is  disintegrated.  A  solution  of  bromine 
in  carbon  disulphide  (5  or  10  grams  in  50  c.c.)  is  now  added  from  a 
burette  until  a  decided  yellow  colour  is  obtained  in  the  supernatant 
liquid. 

A  weighed  quantity  of  the  phosphorus  paste  is  then  mixed  with 
6  c.c.  of  absolute  alcohol,  shaken  until  thoroughly  disintegrated,  20  c.c. 
of  carbon  bisulphide  added,  and  the  titration  with  the  bromine 
solution  conducted  as  before.  The  method  of  calculation  is  obvious. 
Part  of  the  phosphorus  may  have  been  oxidised  to  phosphorous  acid 
which  also  absorbs  bromine ;  its  amount  is  ascertained  by  extracting 
the  paste  with  proof  spirit  and  titrating  the  filtrate.  L.  de  K. 

Composition  of  Ammonium  Magnesium  Phosphate.  By 
Frank  A.  Gooch  and  Martha  Austin  {Zeit.  anorg.  Ghem.,  1899,  20, 
121 — 136). — When  a  magnesium  salt  is  precipitated  with  excess  of 
phosphate  solution  in  the  presence  of  ammonia  and  ammonium  chloride, 
the  precipitate  contains  more  ammonium  and  less  magnesium  than  the 
normal  salt,  and  on  ignition  leaves  a  residue  greater  in  weight  than 
the  normal  phosphate.  Conversely,  when  a  phosphate  is  precipitated 
with  excess  of  magnesia  mixture  in  the  presence  of  ammonia  and 
ammonium  chloride,  a  precipitate  of  similar  composition  is  obtained, 
causing  a  low  result  for  the  analysis.  The  salt  which  is  formed  to 
some  extent  is  probably  (NH4)4Mg(P04)2,  which,  on  ignition,  yields  the 
metaphosphate  Mg(P03)2,  and  if  the  excess  in  weight  of  precipitate 
obtained  by  precipitating  a  magnesium  salt  in  the  ordinary  way  with 
excess  of  phosphate  in  the  presence  of  ammonia  and  ammonium  chloride 
is  calculated  out  on  this  assumption  it  sometimes  corresponds  with  10 
per  cent,  of  metaphosphate.  The  results  of  a  large  series  of  precipita- 
tions under  various  conditions  are  given.  Accurate  results  are  obtained 
in  the  estimation  of  magnesium  and  phosphoric  acid,  when  the  pre- 
cipitate obtained  in  the  ordinary  way  is  allowed  to  settle,  separated 
from  the  excess  of  precipitant  by  decantation,  redissolved  in  hydro- 
chloric acid,  again  precipitated  with  a  slight  excess  of  ammonia,  and 
washed  with  dilute  ammonia.  Accurate  results  are  also  obtained 
by  adding  a  slight  excess  of  magnesia  mixture  to  the  solution  of  phos- 
phate, which  must  not  contain  more  than  5 — 10  per  cent,  of  ammonium 
chloride,  and  then  adding  a  slight  excess  of  ammonia.  When  more 
ammonium  chloride  is  present,  or  when  more  than  double  the  theoretical 
quantity  of  magnesia  mixture  is  employed,  it  is  necessary  to  redissolve 
the  precipitate  and  again  precipitate  with  a  slight  excess  of  ammonia. 

E.  C.  R 

Estimation  of  Carbonic  Oxide.  By  Armand  Gautier  {Compt. 
rend.,  1899,  128,  487—488).— A  question  of  priority.  C.  H.  B. 
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Analysis  of  Sediment  deposited  during  Electrolytic  Refining 
of  Copper.  By  Auguste  Hollard  {Bull.  Soc.  Chim.,  1898,  19,  [iii], 
470 — 472). — This  sediment  contains  notable  amounts  of  gold,  silver, 
and  copper.  The  gold  is  estimated  by  fusing  the  dried  sediment  with 
a  mixture  of  litharge,  nitre,  sodium  carbonate,  and  borax,  a  further 
quantity  of  litharge  and  a  small  amount  of  carbon  being  added  towards 
the  end  of  the  operation  -,  the  lead  button  produced  is  cupelled  and  the 
resulting  silver-gold  alloy  parted  with  nitric  acid.  Another  portion 
of  the  dried  sediment  is  heated  in  a  current  of  chlorine  until  the  vola- 
tile chlorides  of  arsenic,  antimony,  &c.,  are  removed  ;  the  residual 
chlorides  are  lixiviated  with  dilute  nitric  acid,  the  copper  in  the 
filtrate  and  the  silver  in  the  precipitate  (the  latter  after  treatment 
with  potassium  cyanide)  being  estimated  electrolytically.     G.  T.  M. 

Estimation  of  Copper  and  Mercury  in  Grapes,  Wines,  Lees, 
and  Marcs.  By  Leo  Yignon  and  Barbillot  {Compt.  rend.,  1899, 
128,  613 — 615). — Solutions  of  copper  and  mercury  salts  are  employed 
as  remedies  in  parasitic  diseases  of  the  vine,  and  traces  of  these  metals 
are  accordingly  found  in  grapes  and  wine.  The  wine  is  filtered,  and 
the  lees  are  extracted  with  water  and  cold  dilute  aqua  regia  ;  grapes 
and  husks  are  also  submitted  to  the  latter  treatment.  The  solutions 
obtained  in  this  way  are  treated  with  hydrogen  sulphide,  the  precipi- 
tated sulphides  digested  with  hot  nitric  acid,  and  the  mixture  filtered. 
The  copper  in  the  solution  is  estimated  electrolytically,  and  the  mercury 
in  the  residue  is  determined  by  the  authors'  colorimetric  method 
(Abstr.,  1893,  ii,  345).  G.  T.  M. 

Volumetric  Estimation  of  Nickel.  By  Giovanni  Giorgis 
(Gazzetta,  1899,  29,  i,  72 — 80.) — Gibbs'  method  of  estimating  nickel, 
namely,  precipitating  with  an  alcoholic  solution  of  oxalic  acid 
of  known  strength,  and  by  means  of  permanganate  determining 
either  the  oxalic  acid  left  in  the  filtrate,  or  that  contained  in 
the  precipitate,  is  inaccurate,  owing,  firstly,  to  the  partial  solubility  of 
the  nickel  oxalate,  and,  secondly,  to  the  fact  that  the  removal  of  the 
alcohol  from  the  liquid  cannot  be  completely  effected  without  decom- 
posing some  of  the  oxalic  acid.  To  remove  these  objections,  the 
author  has  devised  an  improved  process,  which  consists  in  using  as 
precipitant  an  oxalic  acid  solution  of  either  barium  or  strontium 
oxalate  of  known  strength.  No  addition  of  alcohol  is  necessary,  for 
on  boiling  the  liquid  the  nickel  is  thrown  down  quantitatively  as 
oxalate.  The  oxalic  acid  in  the  filtrate  may  then  be  estimated  by 
titrating  an  aliquot  part  with  permanganate,  or  that  in  the  precipitate 
by  treating  it  with  a  little  sodium  carbonate  or  hydroxide,  acidifying 
with  sulphuric  acid,  and  titrating  with  permanganate.  Test  analyses 
of  nickel  sulphate  solutions  and  of  nickeliferous  steels  show  that  the 
method  gives  good  results.  T.  H.  P. 

Estimation  of  the  Amount  of  Softening  Agent  required 
for  Hard  Water.  By  Leo  Vignon  and  Meunier  {Compt.  rend.,  1899, 
128,  683 — 686). — Carbonic  anhydride  in  water,  whether  free  or  com- 
bined as  hydrogen  carbonate,  is  readily  estimated  by  titrating  the  water 
with  standard  calcium  hydroxide  solution  mixed  with  an  equal  volume 
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of  alcoholcontainingphenolphthalein  (compare Abstr.,  1888, 325).  From 
this  analysis,  the  amount  of  lime  required  to  remove  the  temporary 
hardness  is  readily  calculated.  The  amount  of  sodium  carbonate 
required  to  remove  the  chlorides  and  sulphates  of  calcium  and  magnesium 
is  obtained  in  a  similar  manner  ;  the  water  is  titrated  with  a  standard 
solution  of  this  reagent,  an  equal  volume  of  alcohol  being  added  to 
render  the  precipitation  of  calcium  and  magnesium  carbonates  complete; 
the  indicator  employed  is  phenolphthalein.  G.  T.  M. 

Technical  Analysis  and  Softening  of  Water  for  Boilers. 
By  Giovanni  Giorgis  and  G.  Feliciani  {Gazzetta,  1899,  29,  i, 
152 — 167). — The  authors  give  two  volumetric  methods  for  determining 
the  total  and  permanent  hardness  of  water.  In  the  first,  a  certain 
volume  of  the  water  is  acidified  with  acetic  acid,  boiled  to  expel 
carbonic  anhydride,  and  neutralised  with  caustic  soda  ;  a  known  volume 
of  standard  sodium  phosphate  solution  is  then  added,  the  solution 
boiled  for  some  minutes,  and  sodium  hydroxide  added  drop  by  drop 
until  the  liquid  is  just  alkaline.  By  this  means,  the  lime  and  magnesia 
are  precipitated  as  neutral  phosphates,  and  by  determining  the  excess  of 
sodium  phosphate  added  the  amounts  of  lime  and  magnesia  in  the 
water  can  be  calculated. 

The  other  method  is  a  modification  of  that  given  by  Knofler  (Abstr., 
1886,  180).  The  water  is  acidified  with  hydrochloric  acid,  boiled,  and 
carefully  neutralised  with  sodium  hydroxide  solution ;  a  known 
volume  of  decinormal  soda  is  then  added,  the  solution  boiled,  deci- 
normal  sodium  carbonate  added,  and  the  boiling  continued  for  some 
minutes.  On  cooling,  the  excess  of  alkali  in  an  aliquot  part  of  the 
liquid  is  determined  by  titration  with  decinormal  hydrochloric  acid. 
The  hardness  of  the  water  is  calculated  from  the  quantity  of  sodium 
hydroxide  and  carbonate  required  to  precipitate  the  lime  and  magnesia. 
These  methods  have  been  tested  and  found  to  give  good  results. 

For  the  softening  of  water,  the  authors  recommend  the  combined 
use  of  lime  and  sodium  carbonate,  and  show  how,  in  this  way,  the  cal- 
culation of  the  requisite  quantities  to  be  added  to  any  particular 
water,  as  given  by  Kalman's  formula,  is  simplified.  The  lime  is 
first  weighed  out  and  slaked  with  a  small  quantity  of  the  water  to  be 
softened  ;  when  completely  slaked,  it  is  added  to  the  remainder  of  the 
water,  to  which  after  some  time  the  proper  quantity  of  a  standard 
solution  of  sodium  carbonate  is  added.  T.  H.  P. 

Detection  of  Saw-dust  in  Flour.  By  A.  Le-Egy  (Bull.  Soc. 
Chim.,  1898,  19,  [iii],  478). — The  detection  of  saw-dust  in  inferior 
qualities  of  wheat  fiour  and  in  oat  and  barley  flour  is  rendered  diffi- 
cult from  the  fact  that  these  flours,  when  unadulterated,  contain  a  certain 
amount  of  cellulose  (bran)  derived  from  the  grain.  An  intense, 
crimson-red  coloration  is  developed  in  the  particles  of  saw-dust  when 
the  adulterated  flour  is  treated  with  a  warm  alcoholic  solution  of 
phloroglucinol  containing  phosphoric  acid ;  the  colour  produced  in  the 
particles  of  bran  is  negligible  in  comparison.  When  the  alcoholic  solu- 
tion is  acidified  with  hydrochloric  acid,  the  action  appears  more  energetic, 
but  the  contrast  between  the  behaviour  of  the  two  forms  of  cellulose 
is  less  striking.     The  saw-dust  from  deal,  birch,  oak,  and  cherrywood 
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develops  this  coloration,  that  from  corozo  does  not.  An  approximate 
determination  of  the  amount  of  adulterant  is  obtained  by  using  a 
pure  flour,  gradually  adding  known  quantities  of  saw-dust,  and  match- 
ing the  coloration  developed  by  phloroglucinol  with  that  of  the  adul- 
terated specimen.  G.  T.  M. 

Estimation  of  Phenol  in  Urine.  By  Carl  Neuberq  {Zeit. 
physiol.  Chem.,  1899,  27,  123— 134).— The  method  of  estimating 
phenol  introduced  by  Kossler  and  Penny  (Abstr.,  1893,  ii,  100)  was 
examined,  and  certain  disadvantages  are  pointed  out.  It  gives  too 
high  results  in  the  presence  of  dextrose.  Some  modifications  are 
suggested.  W.  D.  H. 

New  Test  for  Formaldehyde.  By  Norman  Leonard  and  Harry 
M.  Smith  [Analyst ^  1899,  24,  86). — The  violet  coloration  occasionally 
observed  when  milk  is  heated  with  strong  hydrochloric  acid  can  form  a 
very  delicate  reaction  for  proving  the  presence  of  formaldehyde.  The 
sample  should  be  heated  with  about  5  times  its  volume  of  hydro- 
chloric acid,  which  must  contain  a  minute  trace  of  iron,  when  in  the 
case  of  milks  containing  such  quantities  of  formaldehyde  as  are 
commonly  added  a  fine  violet  colour  quickly  appears,  even  if  the 
milk  contains  only  1  part  per  million  of  the  preservative.  If  much 
over  O'l  per  cent,  of  formaldehyde  is  present,  a  yellow  coloration  is 
obtained,  but  this  will  change  to  violet  on  addition  of  a  large  excess 
of  hydrochloric  acid.  It  is  safer  to  work  in  the  cold,  but  the  color- 
ation then  takes  a  longer  time  to  develop.  L.  de  K. 

A  Delicate  Test  for  Acetonedicarboxylic  Acid.  By  Georges 
Denig^s  (Compt.  rend.,  1899,  128,  680— 682).— This  acid,  like  other 
aliphatic  ketones,  forms  a  compound  with  mercuric  sulphate.  This 
substance  has  the  formula  Hg3SOg,2CO(CIT2'COO)2Hg,  and  is  obtained 
as  a  white  precipitate  when  excess  of  mercuric  sulphate  solution  is  added 
to  a  solution  of  acetonedicarboxylic  acid  ;  its  formation  is  readily 
observed  even  when  the  ketonic  acid  is  present  only  in  traces,  and 
may  be  employed  to  detect  as  little  as  1  milligram  of  this  substance 
per  litre.  The  time  which  elapses  between  the  addition  of  the 
reagent  and  the  appearance  of  the  turbidity  is  also  an  indication  of 
the  quantity  of  acetonedicarboxylic  acid  present  in  the  solution,  and 
a  table  is  given  showing  the  connection  between  the  interval  of  time 
and  the  quantity  of  the  acid  in  centigrams  per  litre.  G.  T.  M. 

Estimation  of  Malic  Acid  in  Grapes.  By  Aim6  Girard  and 
LiNDET  {Bull.  Soc.  Chim.y  1898,  [iii],  19,  585).— After  removal  of 
the  free  and  combined  tartaric  acid  by  addition  of  alcohol  and  ether 
and  precipitation  with  potash,  according  to  Berthelot  and  Fleurieu's 
process,  the  liquid  is  evaporated  to  remove  alcohol  and  ether,  the 
residue  dissolved  in  water,  the  solution  boiled,  and  normal  lead  acetate 
added  until  a  slight  opalescence  is  produced.  The  solution  is  filtered 
while  hot,  and  the  lead  malate,  which  crystallises  on  cooling,  is 
collected,  dried,  and  weighed.  Further  quantities  of  lead  malate  are 
obtained  by  repeated  treatment  of  the  mother  liquor,  the  acidity  of 


ANALYTICAL  CHEMISTRY.  455 

which  is   finally  determined,  and  a  correction  applied  for  the  lead 
malate  remaining  in  solution,  according  to  the  table  given  below  : 

Free  acetic  acid  per  100  c.c.  I  p.,,        ^,^^       ^.g^       ^.^3 
mother  liquor J 

^^  I  0-10       0-13       0-16       0-18       0-20 


0-90 

Lead    malate    dissolved 
100  c.c.  mother  liquor 


N.  L. 

Analysis  of  Gallotannic  Acids.  By  Adolf  Heinemann  {Zeit. 
angw.  Chem.,  1899,  245 — 253). — An  elaborate  investigation  of  the 
merits  of  the  gravimetric  and  volumetric  methods  for  the  estimation 
of  tannin. 

The  conclusions  arrived  at  are  that,  either  from  a  scientific  or  a 
technical  point  of  view,  the  gravimetric  method  should  be  accepted 
and  the  volumetric  one  rejected.  The  first,  as  is  well  known,  consists 
in  evaporating  a  portion  of  the  infusion  and  weighing  the  residue ; 
this  operation  is  then  repeated  after  removing  the  tannins  by  means 
of  hide-powder.  But  even  this  process  gives  untrustworthy  results 
unless  worked  under  strictly  comparable  conditions ;  the  author  now 
proposes  the  following  modification  :  To  100  c.c.  of  the  solution,  which 
should  contain  from  1 — 1*5  grams  of  tannins,  3  grams  of  prepared 
hide-powder  is  added,  and  the  mixture  left  for  14 — 16  hours,  being 
shaken  frequently.  The  liquid  is  then  filtered  through  paper,  and 
should  not  give  a  precipitate  either  with  gelatin  solution  (1  gram  of 
gelatin,  100  c.c.  of  water,  and  1  c.c.  of  phenol),  or  with  tannin ;  a 
definite  portion  is  then  evaporated  to  dryness,  and  the  weight  of  the 
non- tannin  solids  thus  obtained  deducted  from  that  of  the  residue  left 
by  the  infusion  before  treatment  with  hide-powder. 

The  hide-powder  is  prepared  as  follows  :  The  commercial  product  is 
treated  8  times  with  20  times  its  bulk  of  water,  thrown  on  a  cloth 
filter,  and  well  pressed  ;  it-  is  then  treated  with  10  times  its  amount  of 
alcohol,  again  collected  and  pressed,  then  dried  at  100°,  and  powdered. 
It  will  then  be  in  excellent  condition,  and  contain  about  7  per  cent, 
of  moisture. 

The  author  has  tried  the  "  silk  process  "  recommended  by  Yignon 
(this  vol.,  ii,  135),  but  considers  it  less  satisfactory  than  the  hide- 
powder  method.  L.  de  K. 

Testing  of  Oil  and  Spirit  of  Mustard.  By  Johannes  Gadamer 
(Arch.  Pharm.,  1899,  237,  110— 111).— The  following  method  is 
recommended  in  place  of  that  prescribed  by  the  German  Pharmacopoeia. 
Oil  of  mustard  is  first  converted  into  spirit  of  mustard  by  diluting 
2  grams  of  it  with  98  grams  of  spirit  of  wine.  Of  the  spirit  of  mus- 
tard, 5  c.c.  (  =  4-2  grams)  are  allowed  to  remain  with  25  c.c.  of  i\^/10 
silver  nitrate  solution  and  5  c.c.  of  ammonia  for  24  hours  in  a  well 
stoppered  flask  of  50  c.c.  capacity,  diluted  to  the  mark,  and  filtered 
from  precipitated  silver  sulphide ;  25  c.c.  of  the  filtrate  are  mixed  with 
4  c.c.  of  nitric  acid  and  a  few  drops  of  ferric  sulphate  solution,  and 
titrated  with  iV710  ammonium  thiocyanate  solution;  of  this,  4*1 — 4'5 
c.c.  should  be  required  (corresponding  to  about  1*852 — 2*000  per  cent, 
of  allylthiocarbimide  in  the  spirit,  92*6  to  100  per  cent,  in  the  oil). 

C.  F.  B. 
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Preparation  and  Testing  of  "Spiritus  Cochleariae."  By 
Johannes  Gadamer  {Arch.  Pharm.,  1899,  239,  105— 110).— The 
method  of  preparation  prescribed  by  the  German  Pharmacopceia, 
namely,  to  distil  the  green,  crushed  scurvy-grass  with  alcohol  and 
water,  is  unsuitable.  In  the  first  place,  the  immediate  addition  of 
alcohol  prevents  the  due  action  of  the  ferment,  by  means  of  which 
the  thiocarbimide  is  probably  formed  from  some  glucoside,  and,  in  the 
second  place,  the  green  plant  is  available  only  during  a  very  limited 
season  of  the  year  ',  nor  can  the  artificial  oil  of  scurvy-grass  be  em- 
ployed, for  it  (at  least  that  supplied  by  Schimmel  and  Co.)  is  isobutyl- 
thiocarbimide,  whereas  the  natural  oil  is  secondary  butylthiocarbimide. 
A  normally  prepared  spirit  contains  006 — 0*07  per  cent,  of  secondary 
butylthiocarbimide,  and  may  be  prepared  suitably  from  the  dry  plant 
in  the  following  manner :  Dried  scurvy-grass  (4  parts)  and  coarsely 
powdered  white  mustard  (1  part)  are  allowed  to  remain  with  water 
(40  parts)  for  3  hours  in  a  glass  retort ;  spirit  of  wine  (15  parts)  is 
then  added,  and  20  parts  are  distilled  over.  (The  dried  scurvy-grass 
does  not  contain  the  ferment  present  in  the  green  plant ;  the  mustard 
is  intended  as  a  substitute  for  it.)  The  distillate  is  a  clear,  colourless, 
feebly  dextrorotatory  liquid  with  a  peculiar  odour  and  penetrating, 
burning  taste  ;  it  has  a  sp.  gr.  0-908 — 0-918. 

The  purity  of  the  spirit  may  be  tested  by  heating  50  grams  with 
5  c.c.  ammonia  for  a  few  hours  on  the  water-bath  in  a  flask  furnished 
with  an  air  condenser,  evaporating  to  dryness,  extracting  the  residue 
with  a  little  alcohol,  and  allowing  the  filtered  alcoholic  extract  to 
evaporate  on  a  watch  glass  ;  the  melting  point  of  the  crystals  should 
lie  between  125°  and  135°.  (Pure  secondary  butylthiocarbamide, 
136 — 137°.  The  thiocarbamides  derived  from  the  probable  adulterants 
are  those  of  allyl,  melting  at  72 — 74°;  normal  butyl,  79^;  isobutyl, 
93-5°;  tertiary  butyl,  165°.) 

The  strength  of  a  pure  spirit  is  ascertained  by  allowing  50  grams  to 
remain  with  10  c.c.  NjlO  silver  nitrate  solution  and  5  c.c.  ammonia 
solution  for  24  hours  in  a  well  stoppered  flask  of  100  c.c.  capacity, 
diluting  to  the  mark,  filtering  from  the  precipitated  silver  sulphide, 
adding  to  50  c.c.  of  the  filtrate  4  c.c.  of  nitric  acid  and  a  few  drops  of 
ferric  sulphate  solution,  and  titrating  with  A7IO  ammonium  thiocyanate 
solution ;  of  this,  not  more  than  2-5  c.c.  should  be  used  (this  corresponds 
with  a  minimum  of  0*0575  per  cent,  of  secondary  butylthiocarbimide 
in  the  spirit). 

A  qualitative  and  quantitative  examination  may  be  combined  in  one 
operation  by  means  of  the  polarimeter,  secondary  butylthiocarbamide 
having  a  specific  rotation  [a]D=  4-  33*43°.  Of  the  spirit,  100  grams  are 
heated  with  10  c.c.  of  ammonia  for  3  hours  on  the  water-bath,  in  a 
flask  furnished  with  an  air  condenser,  the  liquid  is  evaporated,  the 
residue  dissolved  in  10  c.c.  of  warm  water,  and  the  solution,  filtered 
if  necessary,  examined  in  a  2  dcm.  tube  in  the  polarimeter ;  it  should 
have  a  rotation  of  about  0*5°  (which  corresponds  to  0*06515  per  cent. 
of  secondary  butylthiocarbimide  in  the  original  spirit).  C.  F.  B. 

Silicotungstic  Acid  as  a  Reagent  for  Alkaloids.  By  Gabriel 
Bertrand  (Compt.  rend.,   1899,   128,  742—745). — Silicotungstic  acid 
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has  great  advantages  as  a  general  reagent  for  alkaloids  ;  it  is  ex- 
tremely sensitive,  its  molecular  weight  is  very  high,  and  the  com- 
pounds which  it  forms  with  the  alkaloids  are  definite  and  very  stable. 
A  5  per  cent,  solution  is  convenient.  The  precipitates  are  white, 
yellow,  or  salmon  colour,  are  flocculent,  pulverulent,  or  even  crystal- 
line, and  are  readily  collected  and  filtered.  They  are  but  little  affected 
even  by  somewhat  concentrated  acids,  and  when  strongly  heated  leave 
a  residue  of  silicic  and  tungstic  anhydrides  only.  They  have  the  com- 
position 12W03,Si02,2H20,4A  +  wH20,  where  A  is  the  alkaloid. 
The  quantity  of  water  of  crystallisation  varies  with  the  alkaloid, 
and- part  at  least  is  expelled  at  120°.  The  pyridine  compound  crystal- 
lises with  IH2O,  the  morphine  compound  with  9H2O,  and  the 
strychnine  compound  with  8H2O.  If  .the  precipitates  are  heated  in 
the  liquid  in  which  they  are  formed,  they  lose  water,  and  in  some 
cases,  such  as  aconitine  and  veratrine,  the  character  of  the  precipi- 
tate becomes  so  altered  that  it  is  more  readily  visible  and  the 
sensitiveness  of  the  reaction  is  greatly  increased.  The  limits  of  the 
reaction,  using  5  c.c.  of  the  alkaloid  solution  and  adding  1  to  2  drops 
of  the  reagent  and  1  to  2  drops  of  dilute  hydrochloric  acid  (1  :  10),  are 
as  follows:  Conicine,  1  : 8,000  ;  morphine,  1  :  16,000  ;  theobromine, 
1  :  18,000  ;  nicotine,  1  :  20,000;  narceine,  1  :  30,000  ;  codeine,  1  :  40,000  ; 
atropine  and  caffeine,  1  :  50,000 ;  cocaine,  1 :  200,000 ;  aconitine,  1 :  80,000; 
veratrine,  1  :  130,000  ;  brucine,  1 :  150,000  ;  strychnine  and  narcotine, 
1  :  200,000;  quinine,  quinidine,  cinchonine  and  cinchonidine,  1 : 500,000. 
In  the  case  of  aconitine  and  the  following  alkaloids,  the  sensitiveness 
of  the  reaction  is  increased  after  adding  the  reagent  by  boiling  the 
liquid  and  then  cooling,  and  the  limits  specified  apply  to  this  manner 
of  working. 

Since  the  silicotungstates  are  attacked  by  oxidising  agents,  the 
characteristic  colour  reaction  of  the  alkaloid  can  often  be  applied 
directly  to  the  silicotungstic  precipitate.  The  alkaloids  are,  however, 
very  easily  liberated  from  the  precipitate  by  treatment  with  dilute 
alkali  hydroxide  solutions  ;  the  silicic  and  tungstic  acids  dissolve,  and 
the  alkaloid  either  remains   insoluble  or  dissolves,  as  the  case  may  be. 

0.  H.  B. 

Estimation  of  Alkaloids  in  Pomegranate  Bark.     By  Erich 

Ewers  {Arch.  Pharm.,  1899,  237,  49— 57).— The  following  modifi- 
cation of  Keller's  process  for  estimating  nicotine  [Ber.  'pharm.  Ges.y 
1898,  145)  has  been  found  suitable  : — Six  grams  of  the  powdered 
bark  are  placed  in  a  vessel  of  200  c.c.  capacity,  60  c.c.  of  ether, 
60  c.c.  of  light  petroleum,  and  10  c.c.  of  20  per  cent,  aqueous  caustic 
potash  or  soda  are  added,  and  the  mixture  is  shaken  long  and  vigorously 
at  intervals  during  half  an  hour,  after  which  it  is  allowed  to  remain 
for  four  hours.  One  hundred  c.c.  of  the  ethereal  solution  are  poured 
off  through  a  small  filter  into  a  vessel  of  200  c.c.  capacity,  10  drops 
of  an  alcoholic  solution  of  methyl  orange  are  added,  and  Nj'iO  acid  is 
added,  a  little  at  a  time,  until  a  slight  excess  is  present  ;  after  each 
addition  the  mixture  is  vigorously  shaken,  a  pink  colour  in  the 
aqueous  solution  after  it  has  settled  indicating  excess  of  acid.  This 
excess  is  then  titrated  with  ^/50  caustic  potash,  the  mixture  being 
VOL.  LXXVI.   ii.  ol 
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shaken  after  each  addition  as  before.  The  number  of  c.c.  of  i\^/20 
acid  used  multiplied  by  0007375  gives  the  weight  of  alkaloids  con- 
tained in  5  grams  of  the  bark.  Specimens  of  the  bark  of  roots 
coming  from  S.  France  contained  0*63 — 0*72  per  cent,  of  alkaloids,  of 
the  bark  of  branches,  0'52  per  cent.  The  percentage  diminishes 
when  the  drug  is  stored ;  samples  purchased  in  druggists'  shops  con- 
tained from  0*40 — 0*4:1  when  stored  whole  or  in  chips,  0*33 — 0'38 
when  stored  in  the  form  of  powder. 

It  is  said  that,  of  the  alkaloids  contained  in  the  bark,  only  the 
pelletierine  and  isopelletierine  are  of  value  as  a  vermifuge,  the 
pseudopelletierine  and  methylpelletierine  having  but  little  effect.  In 
order  to  estimate  the  former,  the  mixture  left  at  the  close  of  the 
titration  described  above  is  made  just  acid  with  iV^/20  acid,  2  grams 
of  sodium  hydrogen  carbonate  are  added,  and  the  whole  is  shaken 
vigorously.  (The  alkali  decomposes  the  salts  of  pseudo-  and  methyl- 
pelletierine only.)  After  the  mixture  has  remained  for  half  an 
hour,  90  c.c.  of  the  ethereal  solution  are  filtered  off,  and  titrated  as 
above  with  Nj20  acid,  the  excess  of  the  latter  being  determined  with 
iV750  alkali.  The  number  of  c.c.  of  acid  used  is  divided  by  O'O,  and 
the  quotient  is  subtracted  from  the  number  of  c.c.  used  in  the 
titration  of  the  total  alkaloids ;  the  remainder  multiplied  by 
0*00705  gives  the  weight  of  pelletierine  and  isopelletierine  in  the 
bark.  These  were  found  in  various  samples  to  form  40 — 50  per  cent, 
of  the  total  alkaloids  present ;  as  the  variation  is  so  slight,  a 
determination  of  the  total  alkaloids  suffices  to  indicate  the  value  of 
a  sample  of  the  drug.  C.  F.  B. 

Estimation  of  Urinary  Indican.  By  Eyvin  Wang  {Zeit. 
fhysiol.  Chem.,  1899,  27,  135-rl40). — Fresh  work  .has  shown  the 
necessity  of  modifying  the  process  previously  described  (Abstr., 
1898,  ii,  659),  so  that  it  now  runs  as  follows  :  The  urinary 
indican  is  precipitated  with  a  20  per  cent,  solution  of  lead  acetate. 
The  clear  filtrate  is  treated  with  an  equal  volume  of  Obermayer's 
reagent,  and  the  indigo  extracted  with  chloroform.  The  chloroform 
is  distilled  off,  and  the  residue,  after  cooling,  washed  out  with  a 
mixture  of  equal  volumes  of  ether,  alcohol,  and  water  ;  the  particles 
of  indigo  are  collected  on  a  filter  and  dried.  The  dried  deposit  is 
thoroughly  boiled  with  chloroform ;  the  chloroform  is  then  distilled 
off,  concentrated  sulphuric  acid  added,  and  after  some  hours  the 
solution  is  diluted  with  water,  filtered,  and  titrated.  W.  D.  H. 

Estimation  of  Indoxylsulphuric  (Indican)  Acid  in  Urine. 
By  Fritz  Obermayer  {Ghem.  Centr.^  1899,  i,  68 — 69;  from  Wien. 
Min.  Rundschau,  1898,  537). — 10  or  20  c.c.  of  the  urine  are  diluted  to 
50  c.c.  and  mixed  in  a  separating  funnel  with  50  c.c.  of  fuming  hydro- 
chloric acid  containing  1 — 2  grams  of  ferric  chloride  per  litre.  After 
15  minutes,  the  indigo  which  has  been  formed  from  the  indican  is 
isolated  by  first  agitating  with  25  c.c.  and  then  with  repeatedly 
renewed  quantities  of  10  c.c.  of  chloroform.  The  chloroform  extract 
is  evaporated  and  the  residue  heated  for  a  few  minutes  on  the 
water-bath  with  50  c.c.  of  45  per  cent,  alcohol  to  remove  other  colour- 
ing matters,  the  alcohol  being  carefully  poured  off.     The  indigo,  which 
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adheres  firmly  to  the  dish,  is  then  dissolved  in  5  c.c.  of  strong  sul- 
phuric acid,  gently  heated  for  15  minutes  on  the  water-bath,  the 
solution,  after  cooling,  diluted  to  a  definite  volume,  and  an  aliquot 
part  titrated  afc  50 — 80°  with  a  solution  of  potassium  permanganate 
containing  0'0256  gram  per  litre,  1  c.c.  of  which  equals  0*0005 
gram  of  indigotin.  It  is  advisable  to  make  a  preliminary  rough 
estimation  in  order  to  judge  how  much  urine  should  be  used.  Some 
impurities  may  be  removed  by  the  careful  addition  of  a  solution  of 
lead  acetate  (1:5)  avoiding  any  excess  (Abstr.,  1891,  ii,  248). 

L.  DE  K. 

Estimation  of  Bile-pigment  in  Urine.  By  Adolf  Jolles 
{Zeit.  physiol.  Chem.,  1899,  27,  83— 94).— The  method  previously 
described  (Abstr.,  1894,  ii,  466)  is  well  suited  for  the  estimation  of 
bile-pigment  in  urine.  W.  D.  H. 

Detection  of  Urobilin  in  Urine.  By  Satllet  {Zeit.  anal.  Chem., 
1899,  38,  131;  from  Rev.  med.,  1897,  No.  2).— Freshly  passed 
urine  contains,  not  urobilin,  but  its  chromogen,  which,  however,  by 
exposure  to  sunlight  for  a  few  minutes,  or  to  diffused  daylight  for 
several  hours,  is  converted  into  urobilin.  From  urine  acidified  with 
acetic  acid,  ethylic  acetate  extracts  the  urobilinogen,  and  does  not 
give  it  up  to  water,  but  after  exposure  to  light,  or  the  addition  of 
nitric  acid,  urobilin  can  be  removed  by  water  and  approximately 
estimated  by  spectrophotometry.  M.  J.  S. 

Ammonium  Persulphate  as  a  Reagent  for  the  Detection  of 
Albumin  in  Urine.  By  Casimir  Strzyzowski  {CJiem.  Centr.,  1899, 
i,  151 — 152  ;  from  Schweiz.  Wochschr.  Pharm.,  36,  545 — 546). — 5  to 
10  c.c.  of  the  filtered  urine  is  placed  in  a  test-tube  and,  by  means  of 
a  pipette,  a  10  per  cent,  solution  of  ammonium  persulphate  is  intro- 
duced below  the  liquid.  If  albumin  is  present,  a  greyish-white  ring 
forms  at  the  surface  of  contact  of  the  liquids.  The  test  still  shows  at 
a  dilution  of  1^100,000  ;  it  is  not  interfered  with  by  peptones  or 
urates,  but  in  the  presence  of  biliary  matters  the  ring  is  coloured  green. 

L.  DE  K. 

Detection  and  Estimation  of  Proteids,  Diastases,  Alkaloids, 
Leucomaines,  and  Toxins,  especially  in  Urine.  By  Paul  Chibret 
(Co7npt.  rend.,  1899,  128,  431 — 433). — A  solution  of  iodine,  47  grams, 
and  potassium  iodide,  58  grams,  in  water,  60  grams,  is  employed  as  a 
reagent  for  the  detection  of  nitrogenous  bases,  peptones,  proteids, 
leucomaines,  toxins,  &c.,  in  water  or  urine,  and  their  approximate 
estimation  by  observing  the  degree  of  dilution  at  which  a  standard 
turbidity  is  produced.    The  reagent  has  no  action  on  urea  or  uric  acid. 

In  a  very  carefully  cleaned  tube,  2  c.c.  of  a  solution  of  1  part  of 
cocaine  hydrochloride  in  800,000  parts  of  water  is  mixed  with  3  drops 
of  nitric  acid  and  3  drops  of  the  iodine  reagent,  and  the  liquid  seems 
to  remain  clear,  but  if  very  carefully  observed  under  suitable  conditions 
of  lighting  is  found  to  be  sliglitly  opalescent ;  this  is  the  standard  of 
turbidity.  It  does  not  represent  the  limit  of  the  reaction,  which  is 
1  :  2,000,000,  but  is  a  convenient  standard  to  work  with.  The  degree 
of  dilution  necessary  to  give  the  same  turbidity  is,  with  egg  albumin 
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and  peptones,  1  :  20,000;  creatinine,!  :  1000;  xanthine,!  :  5000; pepsin, 
!  :  50,000,  and  alkaloids,  1  :  800,000.  In  the  case  of  proteids  in  urine, 
if  they  are  of  alimentary  origin  the  necessary  dilution  is  from  1  :  20,000 
to  !  :  50,000,  but  if  they  are  pathological  products  they  may  require 
dilutions  of  1  :  140,000  or  even  1  :  400,000. 

Normal  urine  gives  the  turbidity  with  a  dilution  of  1  :  30  to  1  :  40, 
but  with  malnutrition  this  may  rise  to  1  :  10.  In  the  case  of  febrile 
and  infectious  diseases,  the  dilution  may  be  1  :  100  or  even  1  :  200. 
The  difference  between  the  necessary  coefficient  of  dilution  before  and 
after  precipitation  of  the  albumin  gives  the  coefficient  due  to  the 
albumin.  C.  H.  B. 

Artificial  Digestion  of  Food  Constituents.  By  Konrad  Wede- 
MEYER  {Landw.  Versuclis-Stat.,  1899,  51,  375 — 385). — To  avoid  un- 
certain results,  gastric  juice  must  be  prepared  from  a  large  number  of 
stomachs,  and  the  amount  of  liquid  obtained  being  more  than  is 
required  for  immediate  use,  it  was  proposed  (Stutzer,  Abstr.,  1890,  275) 
to  add  salicylic  acid  in  order  to  prevent  its  decomposition.  Stutzer 
subsequently  found  thymol  to  be  more  suitable  (Landw.  Ver sucks. -Stat., 
1892,  40,  163). 

Experiments  are  now  described  in  which  thymol  (0"1),  chloroform 
(0-5),  formaldehyde  (0*2),  and  toluene  (0-5  and  1-0  per  cent.)  were 
employed  for  preventing  the  decomposition  of  the  juice.  This  retains 
its  activity  for  a  considerable  time  when  none  of  these  substances  are 
added,  but  soon  acquires  an  intolerable  odour.  Chloroform  was  found 
to  be  the  most  suitable  substance  in  digestion  experiments  with 
cotton-seed  meal;  with  thymol,  less  of  the  nitrogen  was  digested. 
With  other  foods,  the  various  substances  behaved  somewhat  differently  ; 
formaldehyde,  for  instance,  dimiilished  the  digestibility  of  brewers* 
grains,  but  not  that  of  wheat  bran.  Further  experiments  showed  that 
a  solution  of  pepsin  is  more  suitable,  as  well  as  much  more  convenient, 
than  gastric  juice.  The  process  is  as  follows  :  The  food  (2  grams)  is 
mixed  in  a  beaker  with  490  c.c.  of  water  containing  1  gram  of  pepsin 
and  10  c.c.  of  25  per  cent,  hydrochloric  acid,  and  digested  for  48  hours 
at  37 — 40°,  being  frequently  stirred.  After  24  hours,  another  10  c.c. 
of  the  same  acid  is  added.  Finally,  the  whole  is  filtered,  the 
undissolved  substance  washed  successively  with  hot  water,  alcohol,  and 
ether,  and  the  nitrogen  determined  (in  both  substance  and  filter). 
The  results  differed  at  most  from  those  obtained  with  gastric  juice 
by  +0-079  and  -0-096  per  cent.,  being  in  17  cases  somewhat  higher, 
and  in  1 1  cases  somewhat  lower.  N.  H.  J.  M. 
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A  Source  of  InteiiKse  Monochromatic  Light.  By  Oh.  Fabry 
and  A.  Perot  {Compt.  rend.,  1899,  128,  1156— 1158).— Ad  electric 
arc  is  employed  passing  between  mercury  poles  in  a  vacuum.  The 
apparatus  consists  of  a  cylindrical  glass  bulb  filled  to  one-third  its 
height  with  mercury,  which  is  divided  into  two  masses  insulated  from 
one  another  by  means  of  a  glass  tube  concentric  with  the  walls  of 
the  bulb  and  opening  nearly  on  a  level  with  the  mercury.  Each 
mass  of  mercury  is  connected  with  a  pole  of  a  source  of  a  continuous 
current  by  means  of  platinum  wires  fused  through  the  glass.  The 
bulb  is  made  as  completely  vacuous  as  possible,  and  in  order  to  strike 
the  arc  the  apparatus  is  slightly  shaken,  which  brings  the  two  masses 
of  mercury  momentarily  in  contact.  The  difference  of  potential 
between  the  poles  does  not  exceed  15  volts,  but  in  order  to  secure 
a  steady  arc,  30  volts  should  be  available.  A  current  of  two  to  three 
amperes  is  sufficient,  but  stronger  currents  may  be  used,  and  the 
intensity  of  the  light  may  reach  1  Carcel  (approx.  7*4  candles). 

The  spectrum  of  the  light  is  identical  with  that  of  the  light  from 
Michelson's  mercury  vapour  tubes,  and  consists  of  a  violet  ray  4358*0, 
a  green  ray  5460-7424,  and  two  yellow  rays  5769-5984  and  5790-6593  ; 
the  separate  rays  can  be  isolated  by  means  of  a  prism  or  by  the  use 
of  suitable  absorbents,  such  as  yellow  glass  or  potassium  dichromate 
for  the  violet  ray,  a  saturated  solution  of  didymium  chloride  for  the 
two  yellow  rays,  and  a  solution  of  eosin  for  the  violet  and  green  rays. 
For  photographic  purposes,  the  ultraviolet  rays  should  be  cut  off  by 
an  acid  solution  of  quinine  sulphate.  C.  H.  B. 

Double-trough  Refractometer,  and  Experiments  there-with 
on  Solutions  of  Cadmium  Bromide,  Sugar,  and  Di-  and  Tri- 
chloracetic Acids  and  their  Potassium  Salts.  By  Wilhelm 
Hallwachs  [Ann.  Phys.  Cliem.,  1899,  [ii],  68,  1 — 45). — A  form  of 
refractometer  is  described  which  consists  essentially  of  a  trough  of 
which  two  opposite  sides  are  formed  by  two  slightly  inclined  plates  of 
glass  with  parallel  surfaces.  This  is  divided  into  two  by  a  partition 
of  glass  with  sides  not  perfectly  parallel.  On  one  side  of  the  partition 
the  trough  contains  water,  and  on  the  other  the  liquid  under  examination 
{Ann.  Phys.  Chem.y  1893,  [ii],  50,  577).  The  incident  ray  grazes  the 
surface  of  the  partition,  passes  into  it  at  the  critical  angle,  enters  the 
second  liquid,  and  finally  emerges  from  the  trough.  The  angle 
between  the  emergent  rays  when  the  incident  ray  is  (1)  direct, 
(2)  reversed,  is  observed,  and  from  this  the  difference  between  the 
refractive  indices  of  the  two  liquids.  The  necessary  calculations  are 
given  and  the  required  expressions  deduced,  and  experiments  are 
recorded  to  show  the  accuracy  attainable  as  well  as  the  effect  of 
temperature  changes  in  either  or  both  the  trough  divisions ;  differ- 
ences of  0-0003  in  the  indices  of  refraction  appear  to  be  measurable 
with   an   accuracy   of    about    0*0000015.      Le    Blanc    and    Kohland 

VOL.  Lxxvi.  ii.  32 


462  ABSTRACTS   OF  CHEMICAL   PAPEBS. 

(Abstr.,  1896,  ii,  345)  have  found  that  the  difference  between  the 
molecular  refraction  of  cadmium  bromide  and  iodide,  which  are  but 
slightly  dissociated,  varies  considerably  from  that  between  other 
more  highly  dissociated  bromides  and  iodides  in  solution,  but  the 
author's  results  are  not  in  accord  with  these,  whilst  he  also  shows 
that  the  density  observations  of  Le  Blanc  and  Rohland  for  cadmium 
bromide  do  not  agree  with  those  of  Grotian  and  Kremers.  The  error 
was  probably  due  to  the  neglect  of  the  hydration  of  cadmium  bromide,  as 
corrections  on  this  assumption  bring  all  the  observations  into  accord, 
and  no  indication  is  given  of  dependence  of  refraction  on  dissociation. 
For  solutions  of  cane  sugar,  the  change  in  the  refraction  is  only  about 
0*4  per  cent,  between 0*4  and  13  percent,  solutions.  A  comparison  of 
the  differences  between  the  refraction  of  the  acid  and  its  potassium 
salt  in  the  cases  of  hydrochloric,  dichloracetic,  and  trichloracetic  acida 
shows  that  at  great  dilution  the  differences  are  very  nearly  equal 
■ — 4*6  to  4-9 — whereas  at  higher  concentrations  the  differences  are 
considerably  greater,  so  that  in  hydrogen  salts  a  connection  between 
refraction  and  dissociation  is  indicated,  as  stated  by  Le  Blanc  {loc.  cit.). 

L.  M.  J. 

Internal  Resistance  of  Normal  Cells.  By  Ernst  Cohen  (Zeit. 
physikal.  Ghem.,  1899,  28,  723 — 736). — Measurements  of  the  internal 
resistance  of  Clark's  and  Weston's  cells  have  yielded  very  diverse 
values,  and  the  author  has  investigated  the  cause  of  these  differences. 
It  was  found  that  the  formation  of  crystals  between  the  electrodes 
greatly  increases  the  resistance  of  saturated  solutions  of  zinc  sulphate, 
whilst  the  resistance  is  also  dependent  on  the  arrangement  of  the 
crystals,  and  this  is  the  cause  of  the  various  values  found  with  the 
normal  cells.  When  filled  with  a  clear  saturated  solution,  the  resist- 
ance of  a  Clark's  cell  at  different  temperatures  was  found  to  be  pro- 
portional to  that  of  the  zinc  sulphate  solution,  and  analogous  results 
were  obtained  with  Weston  cells.  Thus  prepared  with  clear  solutions 
and  a  small  quantity  of  depolarisor,  normal  cells  can  be  conveniently 
employed  for  the  graduation  of  galvanometer  readings.  L.  M.  J. 

Relation  between  the  Dissociative  Power,  the  Dielectric 
Constant,  and  the  Molecular  Condition  of  Liquids.  By  Hans 
EuLER  {Zeit.  physikal.  Chem.,  1899,  28,  619— 628).— According  to 
Dutoit,  Aston,  and  Friderich,  the  dissociative  power  of  a  solvent  is  a 
direct  function  of  its  molecular  association  (Abstr.,  1897,  ii,  546)  ; 
Nernst  has  also  shown  that  a  probable  connection  exists  between  the 
dissociative  power  and  the  dielectric  constant  (Abstr.,  1894,  ii,  266). 
As,  however,  the  associated  solvents  employed  by  Aston  and  Dutoit  in 
all  cases  had  a  high  dielectric  constant,  farther  investigation  was 
necessary.  Solutions  of  potassium  iodide  and  chloride,  and  of  sodium 
bromide  and  iodide  in  nitrobenzene,  benzonitrile,  and  furfuran,  were 
found  to  have  considerable  conductivity,  and  are  hence  dissociated, 
although  the  solvents  are  in  each  case  non-associated  or  monomolecular. 
In  the  case  of  the  solutions  in  benzonitrile,  the  molecular  conductivity 
was  found  to  increase  with  the  concentration,  and  this  is  considered  to 
be  due  to  an  increased  dissociative  power  owing  to  the  presence  of  ions  ; 
this  explanation  probably  accounts  also  for  some  of  the  exceptions 
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from  the  dilution  law.  The  molecular  conductivity  of  the  same  salts 
in  butyric,  isobutyric,  and  valeric  acids  was  found  to  be  exceedingly 
small,  although  the  association  of  the  solvents  is  great.  The  dielectric 
constants  are,  however,  also  small,  and  Nernst's  hypothesis  is  hence 
supported.  L.  M.  J. 

Electric  Conductivity  of  Salt  Solutions.  By  R.  Goldschmidt 
and  Albert  Reychler  {Bull.  Soc.  Cliim.,  1898,  19,  [iiij,  675 — 684). 
— An  apparatus  is  described  for  determining  electric  conductivity, 
which  is  much  smaller  than  the  forms  employed  by  Kohlrausch  and 
Arrhenius.  The  electrolytic  cell  consists  of  a  small  ebonite  cup,  at 
the  bottom  of  which  is  placed  a  platinum  electrode  coated  with 
platinum  black ;  the  second  electrode  is  fixed  to  the  lower  end  of  a 
vertical  ebonite  rod,  and  both  the  rod  and  the  cup  can  be  moved  to 
and  from  each  other  in  a  vertical  direction  by  means  of  micrometer 
screws.  The  exact  distance  between  the  electrodes  is  ascertained  by 
means  of  a  vernier  and  graduated  circle  attached  to  the  movable  parts 
of  the  apparatus.  In  one  series  of  experiments,  the  diameters  of  the 
cup  and  electrodes  were  47  mm.  and  40  mm.  respectively ;  a 
iV750  solution  of  potassium  chloride  was  employed  as  the  electrolyte, 
and  the  temperature  of  the  apparatus  was  maintained  at  18°.  The 
electric  capacity  of  the  apparatus  was  calculated  from  the  equation, 
0-002244  =  1/jBx  capacity,  the  fraction  0*002244  being  Kohlrausch's 
value  for  the  specific  conductivity  of  the  solution,  the  value 
of  the  resistance,  Ry  being  determined  with  the  electrodes  at  varying 
distances  apart.  These  values  were  employed  in  determining  the 
specific  conductivity  of  a  iV/500  solution  of  the  same  electrolyte.  The 
results  are  arranged  in  tabular  form  and  compared  with  those  ob- 
tained from  an  apparatus  of  the  Arrhenius  form. 

A  second  series  of  experiments  was  made  with  a  smaller  apparatus, 
the  diameters  of  the  cup  and  electrodes  in  this  case  being  17 -3  mm. 
and  14*3  mm.  respectively,  and  the  cup  having  a  capacity  of  3  c.c. 
It  is  found  that  the  conductivity  increases  as  the  distance  between  the 
electrodes  diminishes.  The  irregularity  observed  when  the  electrodes 
are  very  close  together  is  due,  not  only  to  polarisation,  but  also  to  the 
abnormal  behaviour  of  the  layers  of  the  solution  in  close  proximity  to 
the  electrodes.  The  ratio  between  the  increase  of  resistance  and  the 
increase  of  the  distance  between  the  electrodes  is  constant  only  for 
that  portion  of  the  electrolytic  solution  where  the  equipotential 
surfaces  are  plane  and  parallel  to  each  other  ;  this  condition  does  not 
obtain  in  the  immediate  neighbourhood  of  the  electrodes.  In  order 
to  eliminate  this  source  of  error,  the  conductivity  of  the  solution  is 
calculated  in  the  following  manner  :  Rm  and  Rn  being  the  resistances 
obtained  with  the  standard  solution  when  the  electrodes  are  m  and  n 
millimetres  apart,  and  R'm  and  R'n  the  corresponding  values  for 
the  solution  under  investigation,  the  specific  conductivity  of  the 
latter  is  0*002244  x  (jf?m-i?n)/i?m-7?'n.  A  table  is  given  which 
shows  that,  by  the  aid  of  this  expression,  it  is  possible  to  obtain 
accurate  results  with  the  smaller  apparatus  ;  in  working  with  this 
form,  it  is  convenient  to  fix  the  key  of  the  Kohlrausch  bridge  at  a 
convenient  resistance,  and     then  to  make  the  final  adjustment  by 
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means  of  the  micrometer  screw  of  the  upper  electrode.  The  electric 
capacity  of  the  instrument  having  been  previously  determined  for  any 
position  of  the  electrodes,  the  specific  conductivity  is  readily  obtained 
from  the  equation    sp.  c.  =  1//2'  x  capacity.  G.  T.  M. 

Electrical  Oscillations.  By  Hugo  Kauffmann  {Zeit.  physikal. 
Chem.,  1899,  28,  673— 707).— Drude  has  shown  that  hydroxy-com- 
pounds  are  characterised  by  anomalous  absorption  of  electrical 
oscillations  (Abstr.,  1897,  ii,  537).  The  author,  however,  shows'that 
this  is  not  limited  to  such  compounds,  and  considers  it  to  be  associated 
with  compounds  containing  some  feeble  union.  In  the  series  of 
saturated  fatty  alcohols,  the  extent  of  this  absorption  does  not  follow 
the  same  order  as  the  velocities  of  hydrolysis,  which  may  be  taken  as 
a  measure  of  the  looseness  of  the  hydrogen  union  in  the  hydroxyl, 
and  the  author  therefore  considers  that  the  absorption  is  most  marked 
for  a  certain  "  critical  stability "  and  decreases  as  the  stability  is 
removed  in  either  sense  from  this.  Besides  hydroxyl,  the  following 
groups  appear  to  cause  anomalous  absorption  :  nitro-group,  NOg ; 
azoxy-group,  NgO ;  the  characteristic  group,  iCH,  in  the  leuco  -bases, 
and  the  carboxyl  group  in  the  ethereal  salts  of  substituted  carboxylic 
acids.  The  absorption  of  Tesla  oscillations  by  organic  compounds  in 
the  state  of  vapour  was  also  further  examined  (Abstr.,  1898,  ii,  550), 
about  75  more  compounds  being  investigated.  The  following  generalisa- 
tions are  now  deducible.  Aromatic  compounds  exhibit  a  much  more 
marked  luminescence  than  aliphatic  compounds.  Halogens  or  the 
nitro-group  destroy  or  weaken  the  luminescence  (this  is  very  marked 
in  naphthalene  compounds).  Introduction  of  an  acetyl  group  in  a 
hydroxy-com pound  or  an  amine  destroys  or  lowers  the  luminescence, 
but  the  introduction  of  an  alkyl  group  has  no  effect.  The  amido- 
group  converts  an  inactive  into  an  active  compound,  whilst  two 
hydroxyl  groups  produce  the  same  effect,  one  being,  however,  in- 
suflScient  j  the  author  applies  the  term  *  auxochrome '  to  the 
groups  IsTHg  and  OH  or  their  derivatives.  In  di-derivatives  of  the 
benzene  series,  the  para-compound  is,  as  a  rule,  the  most  active,  the 
cause  of  the  activity  probably  lies  in  the  nature  of  the  benzene 
nucleus,  and  in  active  compounds  there  appears  to  be  a  predisposition 
to  the  formation  of  compounds  of  quinonoid  structure,  although  the 
quinones  themselves  are  inactive.  L.  M.  J. 

Regularities  in  the  Boiling  Point  of  Liquids  in  Exhausted. 
Vessels.  By  Friedrich  Krafft  (Ber.,  1899,  32,  1623—1635 
Compare  Abstr.,  1896,  ii,  89,  464  and  635).— I.  In  the  distillation 
of  high  molecular  liquids  in  the  vacuum  of  the  cathode  light,  the 
difference  in  temperature  between  the  liquid  and  vapour  is  very  slight ; 
thus,  palmitic  acid,  boiling  in  the  vacuum  of  the-cathode  rays,  showed  a 
temperature  of  137*5 — 138°  in  the  liquid,  and  136 — 137°  in  the  vapour. 
The  boiling  point  is,  however,  influenced  very  largely  by  the  height 
of  the  vapour  column  above  the  liquid  ;  thus,  elaidic  acid  begins  to  boil 
at  142°,  but  the  boiling  point  rises  to  154°  as  the  vapour  column 
mounts  up  to  the  side-limb  of  the  distilling  flask,  65  mm.  above  the 
surface  of  the  liquid.     The  vapour  column  is  very  sharply  defined  ;  it 
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can  be  measured  to  1  mm.,  and  a  bright  cathode  light  can  be  obtained 
only  20  or  30  mm.  above  the  limit  of  the  saturated  vapour. 

II.  By  exact  measurement,  it  was  found  that  phenyl  pentadecyl 
ketone  boiled  at  161°  under  a  vapour  column  of  90  mm.,  at  164-5°  for 
110  mm.,  at  170-5°  for  145  mm.,  and  at  176°  for  180  mm.,  giving  an 
average  rise  of  1-66°  in  the  boiling  point  for  an  increase  of  10  mm.  in 
the  height  of  the  vapour  column.  An  increase  in  the  height  of  the 
vapour  column  from  65  to  180  mm.  gave,  for  lauric  acid,  mol.  wt.  200, 
a  rise  in  boiling  point  of  95° ;  for  palmitic  acid,  mol.  wt.  256,  a  rise  of 
15*7°,  and  for  elaidic  acid,  mol.  wt.  282,  a  rise  of  19°;  these  incre- 
ments are  not  proportional  to  the  molecular  weights,  but  the  value  for 
palmitic  acid  is  6-2°  =  2  x  3 '1°  greater  than  that  for  lauric  acid  for  a 
difference  of  56  in  mol.  wt.,  whilst  the  value  for  elaidic  acid  is 
9-5°  =  3  X  3-16°  greater  for  a  difference  of  82  in  mol.  wt.  The  rise  of 
temperature  on  increasing  the  height  of  the  vapour  column  from  65  to 
175  mm.  was  18°  for  hexadecane,  mol.  wt.  226,  and  36°  for  dotriacon- 
tane,  mol.  wt.  450,  so  that  an  exact  proportionality  appears  to  exist  in 
the  paraffin  series. 

III.  The  interval  between  the  melting  point  and  the  boiling  point  of 
the  higher  paraffins  under  15  mm.  pressure  increases  by  6°  for  each 
additional  CHg  group.  If,  however,  the  boiling  points  are  determined 
in  a  vacuum  at  0  mm.  pressure,  with  a  vapour  column  of  65  mm.,  the 
regularity  is  still  more  marked,  for  the  interval  between  melting 
point  and  boiling  point  can  be  calculated  directly  from  the  formula 
71 X  4'22°,  where  n  is  the  number  of  carbon  atoms  in  the  mole- 
cule ;  the  agreement  between  the  observed  and  calculated  values 
is  very  close  from  CgoH^g  to  C32Hgg,  but  for  the  lower  homologues  the 
calculated  values  are  always  greater  than  the  observed,  the 
deviation  being  explained  by  the  gradual  change  in  the  percentage 
composition  of  the  paraffin.  For  the  fatty  acids,  the  corresponding 
increment  is  about  4*6°  for  each  additional  CH^  group.         T.  M.  L. 

[Thermochemistry  of]  Morphine  and  its  Salts.  By  Emile 
Leroy  {Compt.  rend.,  1899,  128,  1107— 1110).— The  heat  of  com- 
bustion of  hydrated  morphine  is  2146*7  Cal.  at  constant  pressure  and 
2 145 '2  Cal.  at  constant  volume.  The  heat  of  solution  of  the  anhydrous 
base  is  8*51  Cal.,  and  that  of  the  hydrate  is  4-85  Cal.;  hence  the  heats 
of  hydration  of  morphine  with  water  and  ice  are  3*66  and  2*10  Cal. 
respectively.  The  heat  of  formation  of  anhydrous  morphine  from  its 
elements  is  108*24  Cal.  The  following  table  gives  the  heat  of  neutrali- 
sation with  various  acids. 


Morphine  hydrate. 

Anhydrous  base. 

1 

Hydrochloric  acid 

3-52  Cal. 
4-85     ,, 
3-39    „ 
2-70    „ 
3-66    ,, 

7  -18  Cal. 

Sulphuric           „    (iHsSOJ... 
Nitric                ,,    

8-51    „ 
7*05    „ 

Acetic                ,,    

6-36    „              1 

Oxalic                ,,    (^H2C204).. 

7-32    „ 

• 
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The  addition  of  excess  of  acid  produces  a  slight  thermic  effect,  which 
is  positive  in  the  case  of  the  monobasic  acids  and  negative  with  the 
dibasic  acids ;  the  addition  of  excess  of  base  is  not  accompanied  by 
any  thermal  change. 

The  heats  of  solution  of  the  crystalline  salts,  M,HC1,3H20, 
M2,H2S04,5H20,  and  M2,H2C204,4H20,  are -9-47,  -  9-74,  and  -9-87 
Cal.  respectively  ;  the  heat  of  hydration  of  the  hydrochloride  with 
SHgO  (liquid)  is  6-08  Cal.,  and  with  311  f>  (solid)  1-39  Cal.  The  heat 
of  formation  of  the  dry  hydrochloride  from  anhydrous  morphine  and 
hydrogen  chloride  is  27*97  Cal.  ;  the  corresponding  constants  for 
isoquinoline  and  paratoluidine  are  25*67  and  23*65  Cal.  respectively; 
morphine  is  the  stronger  base ;  it  is  alkaline  to  litmus,  whereas  the 
other  two  are  not.  The  heat  of  solution  of  morphine  hydrate  in 
dilute  caustic  potash  at  12°  is  4*79  Cal.  j  the  heat  of  formation  of  the 
potassium  derivative  from  anhydrous  morphine  is  8*45  Cal.,  whereas 
that  of  potassium  phenoxide  from  solid  phenol  and  dilute  potash  solu- 
tion is  only  5  6  Cal.  The  addition  of  a  second  molecule  of  morphine 
or  alkali  hydroxide  produces  a  development  of  heat ;  this  result  indi- 
cates that  the  potassium  derivative  is  slightly  dissociated  in  aqueous 
solution.  The  heat  developed  by  the  decomposition  of  morphine 
hydrochloride  (1  mol.)  dissolved  in  10  litres  of  water  by  caustic  potash 
(1  mol.)  is  10*52  Cal.;  when  the  precipitated  morphine  is  redissolved  by 
the  addition  of  more  potash  (1  mol.),  the  heat  generated  is  4*75  Cal.; 
this  value  is  almost  identical  with  the  heat  of  solution  of  crystallised 
morphine  hydrate  in  caustic  potash.  The  heat  effect  due  to  the  pre- 
cipitation of  the  alkaloid  is  not  produced  instantaneously,  but  during 
an  interval  of  2  or  3  minutes  ;  these  results  indicate  that  morphine 
liberated  from  its  salts  by  an  alkali  is  slowly  converted  into  the 
hydrated  form.  -  G.  T.  M. 

Increase  of  Pressure  caused  by  the  Mixture  of  two  Gases, 
and  the  Compressibility  of  the  Mixture.  By  Daniel  Berthelot 
(Gompt.  rend.,  1899,  128,  1159— 1160).— The  values  calculated  for  the 
increase  in  pressure  due  to  the  mixing  of  gases,  assuming  a  series  of 
operations  such  that  diffusion  takes  place  in  a  state  of  perfect  gas 
and  using  the  values  for  compressibility  determined  by  the  author  and 
Sacerdote  (this  vol.,  ii,  404),  agree  closely  with  the  experimental  results, 
and  hence  the  use  of  the  cycle  proposed (^c.  cit.)  is  justifiable.     C.  H.  B. 

Calculation  of  the  Compressibility  of  a  Gaseous  Mixture 
from  that  of  its  Components.  By  Daniel  Berthelot  {Compt. 
rend.,  1899,  128,  1229— 1231).— A  mathematical  discussion  not 
suitable  for  abstraction.  G.  T.  M. 

Baum^'s  Hydrometer — American  Standard.  By  Sidney  S. 
Emery  {J.  Amer.  Chem.  Soc,  1899,  21,  119— 132).— Tables  are  given 
of  the  specific  gravities  corresponding  with  every  1/10  or  every  1/8 
degree  of  Baume's  scale,  from  sp.  gr.  0-6667  to  1*9833.        T.  M.  L. 

\  Specific  Gravity  of  some  Liquefied  Gases.  By  Albert  Laden- 
BURoand  C.  Kruqel  {Ber.,  1899,  32, 1415 — 1418). — Having  been  made 
acquainted  with  Dewar's  researches  on  the  subject  {Proc.  Roy.  Inst., 
1896,  16,  138;  compare  Proc,  1895,  11,  226),  the  authors  have  re- 
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determined  the  specific  gravity  of  certain  liquefied  gases  by  weighing 
in  the  liquid  a  sinker,  not  of  glass  (compare  this  vol.,  ii,  208)  but  of  silver 
(Dewar,  loc.  cit.) ;  the  results  are  now  found  to  be  more  in  harmony 
with  his.  Liquid  oxygen  has  the  density  1*134  (Dewar  1-1375);  liquid 
ethylene,  0*6095;  whilst  a  liquefied  mixture  of  oxygen  and  nitrogen 
containing  cc  per  cent,  of  oxygen  has  the  density  c?  =  0'86  +  0*00289a3 
(experimental  numbers :  cZ=  1*015,  1*068,  1*133  when  a;  =  53-6,  72*15, 
94*4  respectively). 

By  weighing  sinkers  of  silver,  ordinary  glass,  Jena  glass  and  silver 
in  succession  in  liquid  air,  and  assuming  the  coefficient  of  expansion 
for  silver  given  above,  the  mean  coefficient  of  expansion  between  the 
ordinary  temperature  and  that  of  liquid  air  (density  1*1215)  boiling 
under  atmospheric  pressure  was  found  to  be  0*00003104  for  ordinary 
glass,  0*00001822  for  Jena  glass.  C.  F.  B. 

New  Apparatus  for  the  Determination  of  Volume.  By 
Charles  F.  McKenna  (/.  Amer.  Ghem.  Soc,  1899,  21,  50—52). — An 
improved  form  of  volumenometer  of  the  Schumann  or  Candlot  type. 
It  consists  of  a  flask  of  about  175  cc.  capacity  with  two  vertical  necks, 
one  of  which,  having  a  diameter  of  about  5  mm.,  is  graduated  in 
tenths  of  a  cc,  and  closed  at  the  top  by  a  perforated  stopper.  The 
other  tube,  which  is  shorter,  has  a  zero  mark  at  about  its  middle  point, 
on  either  side  of  which  it  is  graduated  for  one  or  two  cc.  ;  above  the 
graduation,  it  expands  to  about  25  mm.  diameter,  and  into  it  fits  a 
perforated  glass  stopper,  connected  by  means  of  a  tube  fitted  with  a 
stopcock  with  a  rubber  bulb.  The  mode  of  using  is  as  follows. 
Liquid  is  introduced  into  the  flask,  the  level  in  the  shorter  tube 
adjusted  to  zero  by  means  of  the  rubber  bulb,  and  the  volume  obtained 
by  reading  off  the  position  of  the  liquid  in  the  other  limb.  After 
removing  the  stopper  from  the  shorter  tube,  the  powdered  solid  is 
sifted  in,  the  liquid  adjusted  to  zero,  and  the  volume  again  read  ofE  on 
the  longer  tube.  The  apparatus  can  be  conveniently  used  with  about 
10  grams  of  material.  T.  H.  P. 

Composition  of  Mixed  Vapours.  By  Hector  E.  Carveth  {J. 
Physical  Chem.,  1899,  3,  193 — 213). — In  only  a  few  exceptional  cases 
does  the  vapour  given  oif  by  a  binary  system  possess  the  same  com- 
position as  the  liquid,  and  although  of  great  importance  in  fractional 
distillation,  the  connection  between  the  composition  of  the  two  phases 
has  been  little  studied.  A  form  of  apparatus  for  the  determination  of 
the  composition  of  the  vapour  is  described,  the  principle  of  the  method 
being  that  the  condensed  vapour  is  returned  to  a  small  receiver  within 
the  larger  flask  containing  the  solution  whose  boiling  point  is  being 
taken,  and  in  this  receiver  is  made  to  boil.  From  this  boiling  point, 
the  composition  of  the  condensed  vapour  is  determined  by  comparison 
with  the  boiling  point  curve  of  the  two  liquids.  The  cases  examined 
were  mixtures  of  (1)  acetone  and  water,  (2)  benzene  and  carbon  bi- 
sulphide, and  the  temperature  |  composition  curves  for  liquid  and 
vapour  are  given.  The  results  obtained  are  verified  by  comparison 
with  those  derived  from  the  direct  analysis  of  the  liquid  volatilised 
between  two  temperatures  sufficiently  near  to  allow  of  a  mean 
being  taken.     Brown's  method  of  a  constant  temperature  still-head 


468  ABSTRACTS   OF   CHEMICAL   PAPERS. 

(Trans.,  1881,39,  304)  is  inaccurate,  as  discrepancies  are  found  in  his 
results,  the  composition  of  the  vapour  being  always  displaced  to  the 
side  of  the  more  volatile  compound.  Purity  of  a  compound  is  in 
general  indicated  by  the  identity  of  the  boiling  points  of  the  liquid 
and  condensed  vapour.  During  the  experiments,  it  was  noticed  that,  in 
many  cases  where  the  composition  of  liquid  and  condensed  vapour  differ 
considerably,  the  Beckmann  apparatus  does  not  yield  accurate  results, 
differences  of  one  degree  being  obtained  by  alteration  of  the  rate  of 
boiling.  L.  M.  J. 

Molecular  Weights  of  Liquids.  III.  By  Clarence  L.  Speyers 
{J.  Amer.  Chem.  Soc,  1899,  21,  282—287.  Compare  this  vol.,  ii,  145).— 
From  Lehfeldt's  vapour-pressure  measurements  (this  vol.,  ii,  11),  it 
is  concluded  that,  in  mixtures  of  benzene  and  toluene  with  carbon 
tetrachloride,  both  constituents  have  a  normal  molecular  weight.  When 
mixed  with  alcohol,  however,  both  benzene  and  toluene  are  said  to  be 
highly  polymerised,  especially  when  the  proportion  of  alcohol  is  small ; 
the  alcohol  is  regarded  as  highly  polymerised  in  presence  of  a  small 
proportion  of  toluene,  but  less  so  when  the  proportion  is  large ;  in 
benzene  solution,  the  alcohol  is  regarded  as  being  highly  polymerised 
at  all  concentrations.  T.  M.  L. 

Continuous  Change   from   Solid   to   Liquid.     By  George  A. 

Hulett  (Zeit.  physikal.  Chem.,  1899,  28,  629— 672).— It  having  been 
suggested  that  crystalline-liquids  are  in  a  state  approximating  to  the 
critical  state  (this  vol.,  ii,  360),  experiments  were  made  to  determine 
whether  the  heat  of  transition  of  the  compounds  becomes  zero  at 
higher  pressures.  The  value  of  the  heat  of  transition  (that  is,  the 
change  from  crystalline-liquid  to  isotropic)  is  calculated  from  the 
lowering  of  the  transition  temperature  by  means  of  the  expression 
L  =  0'02n.T^ld,  where  d  is  the  depression  produced  by  n  gram-molecules 
dissolved  in  100  grams  of  the  solvent,  and  T  the  absolute  transition 
temperature.  The  temperatures  were  determined  at  pressures  up  to 
300  atmospheres  in  the  case  of  parazoxyanisoil  and  parazoxyphenetoil, 
and  of  solutions  of  thymol  in  these  solvents.  The  latent  heats  of  transi- 
tion for  parazoxyanisoil  thus  found  were  Z^  =  433  and  Z^qq  =  4*36  cal. ; 
and  for  parazoxyphenetoil  Zq  =  7'2  and  L^qq  =6*6  cal.,  so  that  the  experi- 
mental pressures  appear  to  be  far  removed  from  the  critical  pressure. 
The  latent  heat  is  also  calculable  from  the  volume  change  and  the 
pressure  coefficient  of  the  temperature,  but  the  values  so  calculated 
do  not  agree  with  the  previous  results,  being  far  smaller.  The  cause 
of  this  difference  is  probably  the  solubility  of  the  thymol  in  the 
crystalline-liquid,  as  not  only  the  transition  temperature,  but  also  the 
melting  point,  is  lowered  by  the  addition  of  the  thymol.  The  existence 
of  a  critical  point  for  the  solid  crystalline -liquid  was  also  investigated 
by  the  determination  of  the  lowering  of  the  melting  point  at  various 
pressures,  and  application  of  the  van't  Hoff  formula.  The  values  so 
obtained  were  :  parazoxyanisoil,  /q  =  29  cal.,  1^qq  =  3Q'5  cal.  ;  parazoxy- 
phentoil,  Iq  =  14'7,  I^q^  =  22*3  cal.,  so  that  the  critical  pressure  appears  to 
be  a  negative  pressure  of  about  1000  atmospheres.  For  both  com- 
pounds, the  temperature  range  of  the  crystalline- liquid  increases  with 
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rise  of  pressure,  so  that  a  negative  pressure  is  also  indicated  for  the 
disappearance  of  this  state.  The  pressure  coefficients  of  the  melting 
and  transition  points  were  also  determined  for  pure  cholesterylic 
benzoate,  and  from  these,  and  the  volume  change,  the  heat  of  transition 
is  calculated  as  0'32  cal.  The  latent  heat  of  fusion  was  also  similarly- 
determined  for  paratoluidine,  benzene,  and  camphor,  and  in  each  case 
it  was  found  to  decrease  with  rise  of  pressure,  the  values  obtained 
being  :  paratoluidine,  1^  =  39,  I^qq  =  37'1  ;  benzene,  ^q  =  30-2,  I^qq  =  27*7  ; 
camphor,  ^q  =  9'4,  ^3QQ  =  8'0cal.  From  these,  bj  subtraction  of  the 
external  work,  the  internal  heat  of  fusion  is  obtained,  the  difference 
being  about  1  cal.  in  each  case.  The  effect  of  pressure  on  the  melting 
point  was  also  investigated  for  many  organic  compounds,  the  tempera- 
ture being  found  in  all  cases  to  be  a  linear  function  of  the  pressure, 
and  the  following  values  of  the  pressure  coefficient  in  degrees  per 
atmosphere  were  obtained  :  phenol,  0"0149  ;  thymol,  0'0184  ;  naphtha- 
lene, 0-0373  ;  naphthylamine,  0*0200  ;  benzophenone,  0-0289  ;  stearic 
acid,  0-0258 ;  crotonic  acid,  0-0373 ;  orthonitrophenol,  0-0240 ; 
phosphorus,  0-0290;  menthol  (m.p.  36-5°),  0-0248;  menthol  (m.  p.  42-5°), 
0  0245;  monochloracetic  acid,  0"0147.  The  results  for  benzene,  benzo- 
phenone, and  phosphorus  are  shown  to  be  in  good  accord  with  observa- 
tions of  Tammann,  but  the  pressures  were  not  carried  sufficiently  high 
to  indicate  curvature  of  the  temperature  |  pressure  curve. 

L.  M.  J. 
Note. — The  results  do  not  appear  to  agree  with  those  of  Damien 
{Gompt.  rend.,  1891,  112 — 785),  who  found  in  all  cases  a  quadratic 
formula  for  the  pressure  effect.  The  difference  is  very  marked  for 
naphthylamine,  for  which  Damien  found  a  maximum  melting  point  of 
50  5  at  81  atmospheres,  the  value  then  decreasing  to  49-6  at  173  atms., 
whereas  the  author  obtains  a  steady  rise  from  49°  to  54*8°  at  300  atms., 
the  value  at  175  atms.  being  52*3.  L.  M.  J. 

Surface-tensions    of   Solutions     of   Alkali    Chlorides.     By 

Charles  E.  Linebarger  {J.  Amer.  Chem.  Soc,  1899,  21,  411—415). 
— The  author  has  determined  the  relation  between  the  surface-tensions 
and  concentrations  of  solutions  of  lithium,  sodium,  and  potassium 
chlorides.  On  constructing  curves  with  surface-tensions  as  ordinates, 
and  concentrations  as  abscissae,  it  is  seen  that  the  curve  for  sodium 
chloride  lies  about  midway  between  those  for  the  potassium  and 
lithium  salts,  the  surface-tension  being  greater  the  smaller  the  mole- 
cular weight.  If  the  concentrations  be  expressed  in  molecules  per 
litre,  the  three  curves  become  coincident.  The  surface-tension  is  not, 
as  is  generally  supposed,  a  linear  function  of  the  concentration,  as  the 
curves  show  a  slight  convexity  towards  the  axis  of  concentrations. 

T.  H.  P. 

Ternary  Mixtures.  By  Wilder  D.  Bancroft  (/.  Physical 
Chem.,  1899,  3,  217— 231).— It  has  been  shown  by  Taylor  (Abstr., 
1897,  i,  402),  that  in  a  ternary  mixture  of  two  non-miscible  liquids 
with  a  third  consolute  liquid,  the  concentrations  are  connected  by  the 
relation  {Ca\Aa)''^=^k.Gb\Bi,  where  Ca  and  d  are  the  concentrations  of 
the  consolute  liquid,  and  A  a  and  Bi  those  of  the  other  two  liquids  in 
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the  two  phases.  Many  cases  of  metallic  ternary  mixtures  have  been 
described  by  Wright  (Abstr.,  1891,  1158;  1893,  ii,  15,415,  522; 
1894,  ii,  419),  and  the  author  has  examined  the  results  in  order  to 
test  their  agreement  with  the  above  expression.  The  experimental 
errors  were  acknowledged  by  Wright  to  be  great,  but  notwithstanding 
this,  in  some  of  the  systems  very  fair  constancy  for  k  is  obtained.  In 
most  cases,  except  where  silver  is  the  consolute  metal,  the  distribution 
ratio  is  less  than  2,  and  there  appears  to  be  no  connection  between  the 
distribution  ratio  at  great  dilution  and  the  reacting  weights  of  the  two 
metals.  Thus  in  lead-zinc  mixtures  the  ratio  varies  from  1  '5  for  tin 
as  consolute  to  39  for  silver.  The  inexactitude  of  the  experiments, 
however,  makes  further  investigation  desirable.  L.  M.  J. 

Inversion  of  Sugar  by  Salts.  By  Louis  Kahlenberg,  D.  J. 
Davis,  and  R.  E.  Fowler  (/.  Amer.  Chem.  Soc,  1899,  21,  1—23).— 
By  determining  the  rate  of  inversion  of  sugar  by  the  action  of  a 
number  of  colourless  salts,  firstly,  from  the  polariscopic  readings,  and 
secondly,  by  calculating  the  number  of  molecules  in  the  solution  by 
means  of  the  freezing  point  method,  the  authors  show  that  the  latter 
method  gives  reliable  results.  By  this  means,  the  rates  of  inversion 
have  been  measured  for  coloured  salts  with  which  accurate  polari- 
scopic determinations  cannot  be  made.  The  results  show  that  on 
arranging  the  metals  according  to  the  speed  with  which  their  analogous 
salts  invert  sugar  solutions,  the  order  is  similar  to  that  in  the  electro- 
chemical series.  To  this  general  rule  an  exception  is  found  in 
aluminium,  the  salts  of  which  have  relatively  a  very  high  velocity  of 
hydrolysis  ;  this  may  be  due  to  the  formation  of  a  colloidal  aluminium 
hydroxide,  which  would  tend  to  aid  the  ionic  dissociation  of  the  salts 
and  hence  promote  inversion  of  the  sugar.  Confirmation  is  given 
of  Long's  statement  (Abstr.,  1*896,  ii,  414,  and  1897,  ii,  547),  to 
the  effect  that  metallic  chlorides  invert  sugar  much  more  rapidly  than 
the  corresponding  sulphates,  owing  to  the  ionising  tendency  of  chlorine 
being  greater  than  that  of  the  SO^  complex.  T.  H.  P. 

Nature  of  Valence.  By  Francis  Preston  Venable  (/.  Amer. 
Chem.  Soc,  1899,  21,  192—200  and  220— 231).— The  variation  in  the 
valency  of  an  element  is  explained  as  due  to  the  necessity  for  harmony 
between  the  motions  of  the  combining  atoms,  which  may  be  affected  by 
temperature,  light  or  electricity,  or  by  the  mutual  influence  of  the 
atoms.  T.  M.  L. 

The  Boiling  of  Aqueous  Colloidal  Solutions.  By  Friedrich 
Krafft  (Ber.,  1899,  32,  1584— 1596).— The  salts  of  the  higher  fatty 
acids  behave  as  colloids  in  aqueous  solution,  but  as  crystalloids  when 
dissolved  in  perfectly  dry  alcohol.  In  determining  the  boiling  point 
of  colloidal  solutions,  a  difficulty  occurs  owing  to  the  formation  of 
bubbles,  the  tension  of  which  materially  increases  the  pressure  on  the 
boiling  liquid  ;  this  can  be  largely  overcome  by  using  a  deep  layer  of 
glass  beads  to  break  up  the  bubbles. 

The  addition  of  7 '88  grams  of  sodium  palmitate  to  30  grams  of 
water  raised  the  boiling  point  by  only  0-083°,  whilst  if  the  molecule 
were  dissociated  in  the  ordinary  way,  a  rise  of  more  than  ten  times  this 
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amount  might  be  expected  ;  a  further  addition  of  sodium  chloride  gave, 
however,  a  normal  rise  of  temperature  corresponding  with  Jf  =  26*2,  the 
value  in  pure  water  being  29'2.  With  sodium  erucate  there  was  a 
rise  of  0*017°  (partly  due  to  1  mm.  increase  of  pressure)  instead  of 
0*200° ;  a  further  addition  of  sodium  chloride  gave  a  rise  corresponding 
to  M=27  instead  of  29*2;  in  a  second  experiment,  the  rise  of  tem- 
perature was  only  0*001°  instead  of  0*295°,  and  a  subsequent  addition 
of  potassium  bromide  gave  M=68  instead  of  59*5.  Sodium  oleate 
caused  no  rise  in  temperature,  although  a  rise  of  0*58°  should  have 
occurred  if  the  salt  were  dissociated  in  the  ordinary  way ;  subsequent 
addition  of  sodium  chloride  gave  M=30-8  instead  of  29-2.  Potassium 
oleate  gave  a  rise  of  0*005°  instead  of  0*328°;  potassium  erucate 
showed  a  fall  of  0*015°,  owing  to  a  fall  of  0*8  mm.  pressure  ;  potassium 
stearate  gave  a  rise  of  0*015°  on  adding  3*89  to  30  c.c.  of  water. 

The  values  of  M,  when  determined  in  anhydrous  alcohol,  were 
potassium  formate,  87*60,  theory  84*16  ;  potassium  acetate,  93*3,  94*9, 
96*7,  theory  98*18;  sodium  heptoate,  180,  theory  152*2;  potassium 
heptoate,  153*7,  156*5,  156*5,  theory  168*3;  sodium  laurate,  237*2, 
theory  222*3  ;  sodium  myristate,  253,  theory  250*3  ;  sodium  palmitate, 
282*6,  theory  278*4  ;  sodium  oleate,  301*3,  theory  304*4.  The  presence 
of  a  small  amount  of  water  in  the  alcohol  causes  a  very  large  increase 
in  the  values  of  M.  T.  M.  L. 

Crystallisation  of  Colloidal  Salt  Solutions.  By  Friedrich 
Krafft  (JBer.,  1899,[32,  1596—1608.  Compare  Abstr.,  1896,  ii,  468). 
— I.  The  temperature  at  which  aqueous  soap  solutions  gelatinise  or 
deposit  a  solid  soap  is  determined  almost  entirely  by  the  melting  point 
of  the  fatty  acid  contained  in  the  soap.  Thus  dry  sodium  stearate 
melts  at  about  260°,  but  a  20  per  cent,  solution  solidifies  at  69°,  a 
15  per  cent,  solution  at  68°,  a  10  per  cent,  solution  at  68 — 67°,  and  a 
1  per  cent,  solution  at  60°,  the  melting  point  of  stearic  acid  being 
69*4.°  Dry  sodium  palmitate  melts  at  270°,  but  a  20  per  cent,  solution 
solidifies  at  62 — 61*8,  and  a  1  per  cent,  solution  at  45°,  the  melting 
point  of  palmitic  acid  being  62°.  Dry  sodium  myristate  melts  at 
250°,  but  a  20  per  cent,  solution  solidifies  at  53 — 52°,  and  a  1  per 
cent,  solution  at  31*5°,  the  melting  point  of  myristic  acid  being  53*8°. 
Dry  sodium  laurate  melts  at  255 — 260°,  but  a  25  per  cent,  solution 
solidifies  at  45 — 42°,  a  20  per  cent,  solution  at  about  36°,  and  a  1  per 
cent,  solution  at  about  11°,  the  melting  point  of  lauric  acid  being  43*6°. 
The  agreement  between  the  melting  point  of  the  fatty  acid  and  the 
temperature  at  which  the  sodium  salt  solidifies  from  the  solution  is 
most  marked  among  the  highest  homologues,  and  it  is  here  also  that 
the  concentration  has  least  influence  on  the  temperature  of  solidifica- 
tion. 

Similar  results  are  found  in  the  unsaturated  series.  Dry  sodium 
oleate  melts  at  232 — 235°,  but  a  25  per  cent,  solution  solidifies  at 
13 — 6°,  the  melting  point  of  oleic  acid  being  14°.  Dry  sodium  elaidate 
melts  at  225 — 227°,  but  a  20  per  cent,  solution  solidifies  at  45*5 — 44*8°, 
the  melting  point  of  elaidic  acid  being  45°.  Dry  sodium  erucate  melts 
at  230—235°,  but  a  20  per  cent,  solution  solidifies  at  35—34°,  and  a 
1  per  cent,  solution  at  27°,  the  melting  point  of  erucic  acid  being  34°. 
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Dry  sodium  brassidate  melts  at  245 — 248°,  but  a  20  per  cent,  solution 
solidifies  at  56°,  the  melting  point  of  brassidic  acid  being  60°. 

In  explanation  of  these  observations,  it  is  suggested  that  when  it  is 
dissolved  in  water,  the  soap  is  completely  hydrolysed  into  caustic  soda 
and  a  fatty  acid.  The  fatty  acid  is  not  soluble  by  itself,  but  is  held 
in  solution  by  the  caustic  soda,  and  the  molecules  of  the  fatty  acid 
and  base  are  regarded  as  grouped  into  large  molecular  complexes, 
giving  rise  to  colloidal  solutions,  as  has  been  shown  in  the  preceding 
abstract.  These  colloidal  solutions  can  only  exist  above  the  melting 
point  of  the  fatty  acid,  but  in  the  lower  homologues  the  melting  point 
is  lowered  by  partial  miscibility  with  water  and  the  soap  solution 
solidifies  at  a  lower  temperature,  especially  when  dilute.  Crystallisa- 
tion occurs  least  readily  when  the  alkali  of  the  soap  has  a  great  affinity 
for  water.  Thus  potassium  soaps  remain  gelatinous  at  a  much  lower 
temperature  than  sodium  soaps ;  on  the  other  hand,  lithium  soaps 
are  almost  insoluble  owing  to  the  feeble  affinity  of  the  base  for  water. 

An  attempt  is  made  to  extend  these  observations  to  the  hydro- 
chlorides of  feeble  bases.  It  is  shown  that  hexadecylamine  hydro- 
chloride, which  decomposes  at  150°  when  dry,  crystallises  from  a 
20  per  cent,  aqueous  solution  at  45 — 42°,  the  free  base  melting  at  46°. 
A  number  of  other  cases  are  given,  but  there  does  not  appear  to  be 
any  marked  relationship  between  the  melting  point  of  the  base  and 
the  temperature  at  which  the  salt  solutions  crystallise,  the  discrepancy 
being  perhaps  due  to  the  solubility  of  the  amine. 

II.  '  The  crystallisation  of  salts  results  from  a  disturbance  of  the 
system  present  in  the  solution  ;  the  effects  of  this  disturbance  are  less 
marked  the  lower  the  temperature  at  which  the  crystallisation  takes 
place.'  Colloidal  solutions  deposit  globular  aggregates,  and  the 
author  has  therefore  assumed  {loc.  cit.)  that  such  solutions  have  a 
concentric  configuration  or  form  of  motion.  It  is  now  shown  that 
certain  crystalloids  can  be  made  to  separate  in  globular  forms  by 
careful  over-cooling,  and  it  is  therefore  assumed  that  these  solutions 
also  possess  a  concentric  structure.  T.  M.  L. 

Colloidal  Salts  as  Membrane-formers  in  Dyeing.  By 
Friedrich  Krafft  (Ber.,  1899,  32,  1608— 1622).— "  Dyeing  in  the 
great  majority  of  cases  consists  in  the  separation  of  colloidal  salts  on 
or  in  the  fibre."  Colours  of  low  molecular  weight  and  small  dyeing 
power  are  also  devoid  of  colloidal  properties,  and  are  converted  into 
true  dyes  by  means  of  a  colloidal  mordant,  tannin,  or  an  insoluble  soap 
for  basic  colours,  and  a  metallic  hydroxide  for  acid  colours.  On  the 
other  hand,  the  azo-dyes  of  high  molecular  weight,  which  dye  cotton 
without  a  mordant,  are  sparingly  soluble  colloids  which  either  separate 
directly  on  the  fibre  or  are  *  salted  out '  into  it. 

Rosaniline  hydrochloride,  methyl-violet,  and  methylene-blue  have  a 
normal  molecular  weight  in  dry  alcohol  according  to  the  boiling  point 
method,  but  give  values  about  twice  as  great  in  aqueous  solution, 
thus  giving  an  indication  of  feeble  colloidal  properties.  Thus, 
rosaniline  hydrochloride  (J/=337)  gave  330'5,  325,  and  343'6  in 
alcohol,  but  520-6,  589'9,  and  617-0  in  water;  methyl-violet  (407-9) 
gave  403-5,  403-5,  and  421 -1  in  alcohol,  but  804-5,  838-7,  and  870-4  in 
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water;  methylene-blue  (319*8)  gave  321*4  and  342*7  in  alcohol,  but  442 
in  aqueous  alcohol,  and  321*2,  492*4,  and  530*5  in  water. 

The  colloidal  nature  of  tannin  is  shown  by  the  freezing  point  of  its 
aqueous  solution,  which  gave  Jf=1587  and  1626,  calculated  value 
=  322  ;  a  diffusion  experiment  showed  a  similar  result.  The  metallic 
hydroxides  used  as  mordants  are  true  colloids,  as  was  shown  by  Graham, 
{Annalen,  1862,  121,  1).  A  colloidal  solution  containing  3*38  per 
cent,  of  ferric  hydroxide  and  0*098  per  cent,  ferric  chloride  was  found 
to  freeze  within  0*001°  per  cent,  of  the  freezing  point  of  pure  water ; 
on  cooling  to  —16°,  the  hydroxide  separated  in  thin,  glistening,  dark  red- 
brown  flakes.  A  colloidal  solution  containing  0*5  per  cent,  of  aluminium 
hydroxide  had  exactly  the  freezing  point  of  pure  water ;  on  cooling  to 
—  16°,  the  hydroxide  separated  in  very  lustrous,  transparent  films. 
The  insoluble  soaps  of  iron,  chromium,  aluminium,  tin,  and  antimony 
are  also  regarded  as  colloids,  since  they  are  precipitated  in  "  globomor- 
phous  "  form.  It  is  shown  that  methylamine  palmitate  acts  like  the 
alkali  soaps  and  gives  colloidal  solutions;  the  palmitates,  &c.,  of  basic 
dyes  are  therefore  regarded  as  insoluble  soaps,  and  colloidal  in  nature. 
In  support  of  this,  it  is  shown  that  rosaniline  caproate  at  first  lowers 
the  boiling  point  of  water  to  a  small  extent,  owing  to  the  volatility  of 
the  caproic  acid,  but  on  adding  a  further  quantity,  a  very  slight  rise  is 
observed,  corresponding  with  a  molecular  weight  of  at  least  600.  The 
colloidal  nature  of  the  tannates  of  rosaniline,  methylene-blue,  chrysoid- 
ine,  auramine,  and  a  number  of  other  mordanted  dyes  is  assumed 
from  the  "  globomorphous  "  form  in  which  they  are  precipitated. 

It  is  further  shown  that  benzopurpurin  which  dyes  cotton  directly, 
gives  a  value  if  =3000,  the  calculated  value  being  724.  On  the  other 
hand,  "diamine  pure  blue  "  gives  only  If  =343,  instead  of  993.  The 
colloidal  nature  of  these  dyes  is,  however,  shown  by  the  fact  that  whilst 
rosaniline  hydrochloride,  methyl-violet,  and  methylene-blue  diffuse 
through  parchment,  benzopurpurin,  benzazurin,  and  azo-blue  are 
retained.  T.  M.  L. 

Angles  of  Contact  between  the  Crystal  Faces  of  Alum  and 
its  Saturated  Solutions.  By  A.  Rota  {Real.  Accad.  del  Line,  1898, 
7,  125 — 129). — In  order  to  find  a  connection  between  the  physical 
properties  of  a  salt  solution  and  the  habit  of  the  crystals  separating 
from  that  solution,  the  author  has  determined  the  angle  of  contact 
between  octahedral  and  cubic  alum  crystals  and  their  saturated  solu- 
tions. On  allowing  the  solvent  to  evaporate  from  a  solution  of  pure 
alum  in  distilled  water,  octahedral  crystals  are  deposited  ;  and  by 
heating  powdered  alunite  at  300 — 400°,  and  extracting  with  water  the 
reddish  substance  thus  produced,  a  solution  is  obtained  which  on 
purification  yields  cubic  alum  crystals.  When  the  small  crystals 
obtained  by  the  spontaneous  evaporation  of  the  solutions  were 
suspended  in  their  respective  mother  liquors  and  allowed  to  grow, 
uneven  faces  giving  irregular  reflections  were  the  result ;  so  that 
before  using  the  crystals,  the  faces  were  carefully  polished,  care  being 
taken  to  keep  the  polished  faces  parallel  to  the  original  face.  The 
method  of  measurement  employed  was  that  devised  by  Quincke,  in 
which  a  drop  of  the  liquid  is  placed  on  a  plane  surface  of  the  solid  and 
the  angle  between  the  light-ray  reflected  from  the  last  element  of  the 
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liquid  and  that  from  the  surface  of  the  solid  is  read  off  on  a  goniometer. 
The  angles  of  contact  between  an  octahedral  face  and  the  octahedral 
and  cubic  solutions  respectively  were  found  to  have  the  mean  values 
10°  16'  and  15°  13',  and  the  values  for  a  cubic  face  and  the  cubic  and 
octahedral  solutions  respectively,  10°  22'  and  15°  36'.  From  this,  it  is 
concluded  that  from  any  solution  that  form  crystallises  whose  faces 
present  the  least  angle  of  contact  with  the  solution.  T.  H.  P. 

Vacuum  Regulator  for  Distillations  Under  Reduced  Pressure. 
By  YiCTOR  Auger  {Bull  Soc.  Chim.,  1898,  19,  [iii],  731— 733).— This 
apparatus  consists  of  a  reservoir  separated  into  two  parts  by  a 
horizontal  indiarubber  membrane,  each  enclosure  being  separately  con- 
nected with  the  vacuum  pump.  The  lower  enclosure  is  connected  with 
the  distillation  apparatus  and  contains  the  manometer ;  it  is  also  fitted 
with  an  automatic  arrangement  for  introducing  variable  quantities  of 
air  into  the  apparatus.  This  consists  of  a  hollow  nickel  tube  open  at 
both  ends,  which  is  inserted  horizontally  into  the  reservoir  by  means 
of  a  flexible  rubber  stopper.  The  end  of  the  tube  within  the  apparatus  is 
flattened  out  into  a  disc  which  is  placed  immediately  below  the  india- 
rubber  membrane  ;  the  outer  end  is  bent  downwards  at  right  angles, 
and  is  pressed  against  an  indiarubber  pad  by  means  of  a  counterpoise. 
At  the  commencement  of  the  operation,  the  pressure  in  both  compart- 
ments of  the  reservoir  is  diminished  to  the  required  extent,  and  the 
upper  enclosure  is  then  cut  off  from  the  pump,  and  as  the  pressure  in 
the  lower  compartment  continues  to  fall  the  membrane  becomes 
convex  on  its  lower  side  and  presses  down  the  disc  of  the  hollow  nickel 
tube.  The  outer  end  of  this  tube  is  consequently  lifted  off  its  indiarubber 
pad,  and  a  certain  quantity  of  air  rushes  into  the  lower  receptacle,  the 
pressures  on  each  side  of  the  diaphragm  are  equalised,  and  the  membrane 
and  nickel  lever  resume  their  *  original  positions.  This  automatic 
introduction  of  air  is  repeated  whenever  the  pressure  in  the  lower 
receptacle  falls  below  that  in  the  upper ;  the  apparatus  maintains  a 
constant  pressure  as  long  as  the  volume  of  gas  removed  by  the  pump 
exceeds  that  generated  in  the  distillation.  G.  T.  M. 

Modifications  of  the  Geissler  Pump.  By  Giovanni  Guglielmo 
(Real.  Accad.  dei  Line,  1898,  7,  240 — 249). — The  author  describes 
further  improvements  in  the  modified  form  of  Geissler's  pump  already 
devised  by  him  (Abstr.,  1891,  524).  The  long,  straight  tube  of  the 
Geissler  pump  is  replaced  by  a  flexible  rubber  tube,  the  height  of  the 
instrument  thus  being  diminished.  To  economise  mercury  and 
facilitate  the  manufacture  of  the  pump,  the  bulbs  are  made  of  small 
capacity.  The  pressure  of  the  rarefied  air  is  measured  by  determining 
the  pressure  necessary  to  compress  all  the  air  in  the  receiver  into  the 
small  capillary  boring  of  the  stopcock,  the  relation  between  the  two 
pressures  being  previously  found.  T.  H.  P. 
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Molecular   Complexity  of  Liquid   Hydrogen.     By  Wilhelm 
Vaubel  {J.  pr.  Chem.,  1899,  [ii],  59,  246— 247).— The  author  corrects 
a  statement  made  in  a  previous  communication  (Abstr.,  1898,  ii,  503), 
in  which  the  molecular  complexity  of  liquid  hydrogen  is  given  as  3 '8. 
Using  the  boiling  point  given   by   Dewar  ( -  238°)  instead  of  that 
previously  employed  (  -  243°)  for  hydrogen,  the  following  constants  are 
obtained  : 

Molecular  complexity  of  gaseous  hydrogen   =    2 

„  „  „   liquid  „  =    5-2 

Density  of  liquid  hydrogen     ...  ...       =    0*07 

Critical  pressure  (probably)     ...  ...       =16  atmos. 

F.  H.  N. 

The  Flame  of  Hydrogen.  By  Frederic  Schlagdenhauffen 
and  Pagel  {Compt.  rend.,  1899,  128,  1170— 1172).— The  violet-blue 
colour  observed  when  an  impure  hydrogen  flame  is  allowed  to  impinge 
on  a  cold  surface  is  due  to  the  presence  of  selenium,  and  not,  as  Salet 
supposed,  to  sulphur.  A  large  proportion  of  the  selenium  originally 
present  in  the  materials  from  which  the  gas  was  prepared  remains 
in  the  insoluble  black  residue.  C.  H.  B. 

Ratio  of  the  Atomic  Weights  of  Hydrogen  and  Oxygen. 
By  Anatole  Leduc  {Compt.  rend.,  1899,  128,  1158— 1159).— The 
author's  experiments  on  the  synthesis  of  water  led  to  the  number 
0  =  15'88  when  H  =  1,  but  his  determination  of  the  densities  of  oxygen 
and  hydrogen  led  to  the  result  0  =  15*868,  and  to  the  conclusion  that 
when  2  vols,  of  hydrogen  and  1  vol.  of  oxygen  are  mixed,  there  is  an 
increase  of  pressure  of  about  0'19  mm.  This  agrees  with  the  obser- 
vation of  Berthelot  and  Sacerdote  (this  vol.,  ii,  404).  Assuming  that 
this  increase  of  pressure  is  only  0*15  mm.,  the  volumetric  composition 
of  water  is  given  by  the  equation  cc  x  0*06948 +  (1  -  aj)  1*10523  = 
1*0002  X  0-41423  and  2(1  =£c)  1 -10523/0;  x  0*06948  =  15*878,  a  value 
which  agrees  very  closely  with  those  given  above.  C.  H.  B. 

The  Blue  Colour  of  Water.  By  Walth^jre  Spring  (i?ec.  Trav. 
Chim.,  1899, 18,  1 — 8). — As  the  result  of  a  series  of  experiments,  the 
author  concludes  that  the  blue  colour  is  one  of  the  properties  of  water 
itself,  and  cannot  be  caused  by  particles  suspended  in  it,  as  these  would 
reflect  waves  of  light  of  all  colours  with  equal  facility.        F.  H.  N. 

Action  of  a  Hard  Water  on  Metals.  By  James  Lewis  Howe 
and  J.  L.  Morrison  (/.  Amer.  Cliem.  Soc,  1899,  21,  422— 425).— A 
sample  of  tap-water,  containing  an  excess  of  carbonic  anhydride  and  a 
relatively  large  proportion  of  magnesia,  along  with  little  sulphate  and 
only  a  trace  of  chlorine,  was  allowed  to  act  on  various  metals  for  a 
period  of  four  months  ;  comparative  experiments  were  made,  using 
distilled  water.  It  is  found  that  this  hard  water  acts  readily  on  iron 
if  exposed  to  the  air,  but  does  not  affect  aluminium  or  nickel.     Zinc 
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is  very  susceptible  to  attack,  and  brass  is  quickly  corroded,  the  zinc 
being  dissolved  out,  but  the  copper  left  intact.  T.  H.  P. 

Sodium  Aluminate  as  a  means  for  the  Removal  of  Lime 
and  Suspended  Matters  from  Water  for  use  in  Boilers.  By 
Charles  F.  Mabery  and  Edwin  B.  Baltzley  {J.  Amer.  Chem.  Soc, 
1899,  21,  23 — 27). — The  use  of  sodium  aluminate  is  recommended  for 
softening  and  clarifying  water  for  boilers.  This  compound  may  be 
prepared  by  adding  the  proper  amount  of  sodium  hydroxide  to  a 
solution  of  aluminium  sulphate,  or  by  fusing  clay  with  soda-ash  ;  a  defi- 
nite quantity  of  it  is  well  mixed  with  the  water,  which  is  then  allowed 
to  settle  for  from  12  to  24  hours.  The  precipitation  of  the  acid 
calcium  carbonate  takes  place  according  to  the  equation  CaH2(C03)2  + 
Na2Al204  +  2H2O  =  CaCOg  +  2A1(0H)3  +  NagCOg;  the  sodium  carbonate 
produced  decomposes  the  calcium  sulphate  in  the  water.  The  reactions 
with  magnesium  carbonate  and  sulphate  are  similar.  The  precipitated 
alumina  causes  any  turbidity  to  rapidly  settle,  and  experiments  show 
that  very  hard  and  muddy  waters  can  be  successfully  treated  by 
this  method.  Comparative  tests  with  sodium  aluminate  and  sodium 
hydroxide  show  that  the  latter  does  not  precipitate  any  of  the  magnesia 
from  water,  and,  further,  only  removes  about  one-half  as  much  lime  as 
the  former  reagent.  T.  H.  P. 

Stability  of  Solutions  of  Hypochlorous  Acid  in  Presence  of 
Alkalis.  By  Julius  Thomsen  (J.pr.  Chem.,  1899,  [ii],  59,  244—246). 
— Solutions  of  hypochlorous  acid  containing  1  mol.  of  acid  to  200  mols. 
of  water,  and  more  dilute  solutions,  remain  unaltered  for  several  days, 
and  solutions  of  the  acid  in  excess  of  sodium  hydroxide  are  equally 
stable.  If,  on  the  other  hand,  the  acid  is  present  in  excess,  decompo- 
sition soon  takes  place.  These  results  agree  with  those  obtained  by 
Forster  and  Jorre  (this  vol.,  ii,  278).  F.  H.  N. 

Colour  of  Compounds  of  Bromine  and  Iodine.  By  J.  H. 
Kastle  (Amer.  Chem.  J.,  1899,  21,  398— 413).— The  relationship  of 
the  halogens  in  regard  to  their  power  of  producing  coloured  compounds 
is  discussed,  and  it  is  shown  that,  in  this  respect,  they  follow  the  usual 
order,  beginning  with  fluorine  and  culminating  in  iodine.  The  colour 
of  their  compounds  is  intimately  connected  with  their  stability,  those 
compounds  which  are  most  highly  coloured  being,  as  a  rule,  most 
prone  to  decomposition,  and,  as,  for  example,  in  the  case  of  phosphorus 
pentabromide,  the  colour  deepens  as  the  temperature  more  nearly 
attains  that  of  recognised  dissociation  ;  it  is  suggested  that  even  in 
the  solid  state  these  coloured  halogen  compounds  may  be  slightly  dis- 
sociated, the  colour  being  due  to  greater  or  smaller  quantities  of  free 
halogen,  and  it  is  only  necessary  to  assume  that  the  amount  of  dissocia- 
tion is  excessively  minute,  0-000066045  gram  of  iodine  being  sufficient 
to  impart  a  distinct  yellow  colour  to  20  c.c.  of  water.  Examples  are 
cited,  both  of  organic  and  inorganic  compounds,  to  show  how  this 
assumption  serves  to  explain  the  gradation  in  properties,  both  of 
groups  of  halogen  compounds  and  of  the  alterations  in  colour  of  the 
individuals  with  rise  or  fall  in  temperature,  and  also  the  relationship 
between  colour  and  stability.  Lead  bromide,  for  instance,  although  white 
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at  ordinary  temperatures,  becomes  yellow  when  heated,  and  its  colour 
approaches  more  closely  to  that  of  the  iodide  as  the  temperature  rises. 

A.  L. 

Iodine  in  Sea  Water.  By  Armand  Gautier  {Gompt.  rend.,  1899,, 
128,  1069 — 1075). — The  following  method  permits  of  the  detection  and 
estimation  of  0*2  milligram  of  iodine  per  litre.  The  solution  is  treated 
with  potassium  carbonate  as  long  as  a  precipitate  is  produced,  rendered 
alkaline  with  caustic  potash,  and  evaporated  to  the  crystallising  point. 
The  whole  is  thoroughly  mixed  with  83  per  cent,  alcohol,  the  magma 
produced  is  filtered,  and  the  filtrate  evaporated  to  dryness.  The 
residue  is  acidified  with  dilute  sulphuric  acid,  neutralised  with 
caustic  potash,  treated  with  90  per  cent,  alcohol,  and  filtered. 
The  filtrate  contains  the  whole  of  the  bromine  and  iodine  in  the 
state  of  bromides  and  iodides  respectively;  it  is  distilled  with 
a  concentrated  solution  of  potassium  dichromate,  the  liberated  iodine 
received  in  a  solution  of  caustic  potash,  and  estimated  by  the  author's 
method  {Gompt.  rend.,  1899, 128,  644).  When  this  process  was  applied 
to  5  litres  of  water  taken  from  the  surface  of  the  open  sea,  metallic 
iodides  could  not  be  detected,  and  if  present,  cannot  exceed  0*02  milli- 
gram per  litre  in  amount.  The  residue  left  on  treating  sea  water  with 
dilute  alcohol  is  mixed  with  caustic  potash  and  fused  in  a  nickel 
crucible,  in  order  to  decompose  organic  substances ;  the  residue,  after 
cooling  with  ice,  is  acidified  with  cold  dilute  sulphuric  acid,  and 
rendered  feebly  alkaline  with  caustic  potash ;  the  quantity  of  iodine 
present,  estimated  by  the  above  process,  amounts  to  2*4  milligrams  per 
litre.  On  filtering  5  litres  of  sea  water  through  a  filter  of  porous 
earthenware,  a  slimy  residue  is  obtained  which  contains,  besides  animal 
and  vegetable  refuse,  many  species  of  rotifers  and  diatoms;  it  amounts  to 
10  milligrams  per  litre,  and  when  fused  with  caustic  potash  and  treated 
in  the  manner  described  above  yields  0*52  milligram  of  iodine.  The 
residue  obtained  on  evaporating  the  filtrate  to  dryness  is  also  fused 
with  potash ;  the  iodine  present  amounts  to  1  "8  milligrams  per  litre. 
These  results  indicate  that  water  taken  from  the  surface  of  the  sea 
contains  no  metallic  iodides,  and  that  the  whole  of  the  iodine  exists  in 
organic  compounds,  four-fifths  being  contained  in  soluble  compounds 
and  the  remainder  forming  part  of  the  substance  of  the  infusoria 
inhabiting  the  superficial  layers  of  the  ocean.  G.  T.  M. 

Oxidising  Action  of  Alkali  Periodates.  By  E.  Pechard 
ifiompt.  rend.,  1899,  128, 1101— 1104).— The  sodium  periodate,  NalO^, 
is  acid  to  litmus,  but  neutral  to  methyl-orange,  so  that  the  salt  may  be 
estimated  by  titration  with  sulphuric  acid  using  the  latter  indicator. 
The  iodates  and  periodates  are  generally  supposed  to  have  similar 
oxidising  properties,  but  in  some  cases  they  exhibit  very  marked 
differences.  Sodium  periodate  reacts  like  a  compound  of  the  iodate 
and  active  oxygen ;  it  gives  all  the  reactions  produced  by  ozone, 
tarnishing  silver,  oxidising  thallous  oxide,  and  decolorising  indigo. 

Iodates  may  be  estimated  by  their  oxidising  action  on  oxalic  acid  in 
presence  of  sulphuric  acid ;  periodates  oxidise  this  reagent  with 
extreme  slowness,  the  action  being  comparable  with  that  of  ozone  on 
the  same  substance.     On  adding  manganous  sulphate  to   the  solution^, 
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the  periodate,  like  ozone,  oxidises  the  manganous  salt  to  manganese 
dioxide,  whereon  this  substance  and  the  iodate  which  results  from  the 
action  are  simultaneously  reduced  by  the  oxalic  acid.  When  a 
periodate  is  added  to  an  acid  solution  of  ferrous  sulphate,  one  atom  of 
oxygen  from  the  molecule  of  periodate  at  once  oxidises  a  portion  of 
the  iron  salt ;  the  iodate  produced  has  an  oxidising  action  on  ferrous 
salts  in  acid  solutions,  but  the  reaction  proceeds  very  slowly,  so  that 
it  is  possible  by  a  rapid  titration  to  determine  the  active  oxygen 
derived  from  the  periodate.  In  alkaline  solutions  of  ferrous  salts,  the 
active  oxygen  of  the  periodates  alone  reacts ;  iodates  have  no 
oxidising  effect  under  these  conditions.  Similar  results  are  obtained 
with  solutions  of  sodium  arsenite,  and  all  these  reactions  may  be 
employed  in  estimating  periodates.  A  solution  of  disodium  periodate, 
NagHglOg,  slowly  decomposes  hydrogen  pe^-oxide,  its  action  being 
similar  to  that  of  caustic  soda.  A  neutral  solution  of  the  mono-sodium 
salt  decomposes  hydrogen  peroxide ;  oxygen  is  evolved,  one-half  of 
which  is  derived  from  the  periodate  and  the  other  half  from  the 
peroxide,  NalO^  +  HgOg  =  NalOg  +  HgO  -t-  Og ;  when  the  solution  is 
acidified  with  sulphuric  acid  both  oxygen  and  iodine  are  liberated  in 
accordance  with  the  following  equation:  2HI0^-f  7H202  =  8H20  +  l2 
+  7O2. 

These  results  indicate  that  in  alkaline  and  neutral  solutions 
(methyl-orange  being  employed  as  indicator)  the  periodates  have  an 
oxidising  action  which  is  not  exhibited  by  the  iodates  and  perchlorates, 
and  it  therefore  appears  probable  that  the  periodates  differ  in  con- 
stitution from  the  corresponding  salts  of  these  series.  G.  T.  M. 

Properties  of  Liquid  Sulphurous  Anhydride.     By  A.  Lange 

(Zeit.  angew.  Chem.,  1899,  275—277,  300— 305).— The  specific  gravity 
and  the  coefficient  of  expansion  of  liquid  sulphurous  anhydride 
were  determined  at  temperatures  from  13-3°  to  92*3°  by  heating  a 
known  weight  of  the  liquid  in  an  iron  vessel  of  known  volume  and 
connected  with  a  manometer  until  the  liquid  just  filled  the  vessel,  this 
point  being  accurately  indicated  by  the  sudden  and  very  rapid  rise  of 
pressure.  Tables, showing  the  specific  gravity  and  coefficient  of  expan- 
sion of  the  anhydride  from  -  50°  to  100°  are  given.  From  determina- 
tions of  the  pressure  produced  by  heating  the  vessel  a  few  degrees 
beyond  the  temperature  at  which  it  becomes  just  filled  with  liquid,  and 
the  coefficient  of  expansion  at  this  temperature,  the  coefficient  of 
compressibility  was  calculated ;  it  increases  from  0  0001 32  at  16*3°  to 
0'000467  at  92*1°.  A  sample  of  ordinary  commercial  liquid  sulphurous 
anhydride  which  contained  0*7  per  cent,  of  water,  attacked  iron  at 
temperatures  above  70°,  forming  a  solid  crust  of  ferrous  sulphite  and 
thiosulphate,  but  the  metal  was  not  affected,  or  only  very  slightly,  by 
the  pure  anhydrous  substance.  The  importance  of  these  observations 
in  regard  to  the  storing  of  the  liquid  in  iron  cylinders  and  its  use 
in  freezing  machines  is  pointed  out.  E.  W.  W. 

Preparation  of  Tellurium.  By  Victor  Lenher  (/.  Ainer.  Chem., 
Soc.y  1899,21,  347 — 351). — On  treating  electrolytic  slimes  with  concen- 
trated hydrochloric  acid,  filtering  through  asbestos,  and  passing  sul- 
phurous anhydride  into  the  clear  filtrate,  it  is  found  that,  contrary  to 
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Keller's  statement  (Abstr.,  1898,  ii,  638),  the  tellurium  is  precipitated 
as  well  as  the  selenium. 

When  tellurium  dioxide  is  heated  with  aluminium  or  magnesium,  a 
violent  reaction  takes  place ;  with  aluminium,  the  telluride  is  formed, 
but  with  magnesium  the  action  is  so  energetic  as  to  prevent  any  of 
the  products  being  collected.  On  heating  the  oxide  with  dry  glucose 
or  asphalte,  a  mass  of  coke  is  produced,  from  which  it  is  difficult  to 
obtain  the  tellurium ;  with  oxalic  acid,  however,  the  metal  readily 
fuses  into  a  button. 

Tellurium  is  precipitated  when  an  aqueous  solution  of  an  alkali 
telluride  is  warmed  with  either  grape  sugar  or  cane  sugar ;  in  the 
latter  case,  an  intermediate  formation  of  purple  alkali  telluride  takes 
place.  T.  H.  P. 

Formation  of  Azoimide.  By  Simeon  Tanatar  {Ber.,  1899,  32, 
1399 — 1400). — A  benzene  solution  of  nitrogen  chloride  containing 
about  3*3  per  cent,  of  the  latter  reacts  with  an  aqueous  solution  of 
hydrazine  sulphate  to  form  azoimide,  as  much  as  36  per  cent,  of  the 
theoretical  yield  being  obtained  when  the  two  solutions  are  shaken 
together  and  aqueous  caustic  soda  added  at  intervals.  With  the  excep- 
tion of  the  method  proposed  by  Wislicenus,  this  is  the  best  process 
for  the  preparation  of  the  acid.  A.  H. 

Preparation  of  Fuming  Nitric  Acid.  By  Ludwig  Yanino 
{Ber.,  1899,32,  1392— 1393).— When  formaldehyde  is  added  to  con- 
centrated nitric  acid,  a  rapid  evolution  of  nitric  peroxide  occurs,  but 
the  exact  quantitative  relations  have  not  yet  been  determined.  Fuming 
nitric  acid  may  be  prepared  by  passing  the  gases  thus  evolved  into 
nitric  acid,  or  more  directly  by  adding  the  solid  form  of  paraform- 
aldehyde to  nitric  acid,  no  organic  products  remaining  in  the  acid. 
The  presence  of  hydrochloric  acid  or  of  chlorine  greatly  hinders  the 
reaction,  whilst  hydrogen  peroxide  appears  to  prevent  it  completely. 

A.  H. 

Behaviour  of  Nitric  Peroxide  with  Sulphuric  Acid  and 
Nitric  Acid.  By  Georg  Lunge  and  E.  Weintraub  {Zeit,  angew. 
Chem.,  1899,393 — 402, 417 — 424).— From  three  series  of  experiments  in 
which  sulphuric  acid  of  various  strengths  was  treated  with  (a)  nitro- 
sylsulphuric  acid,  (6)  nitric  peroxide,  and  (c)  nitric  acid  and  nitric  per- 
oxide, and  a  fourth  in  which  nitric  acid  was  mixed  with  nitrosyl- 
sulphuric  acid,  the  following  conclusions  were  reached.  (1)  When 
nitric  peroxide  is  mixed  with  sulphuric  acid,  nitrosylsulphuric  acid  and 
nitric  acid  are  formed,  but  since  the  reverse  change  may  also  occur,  the 
mixture  contains  all  four  compounds,  and  a  state  of  equilibrium  is  at- 
tained. (2)  When  sulphuric  acid  of  sp.gr.  1 '84  is  employed,  the  conversion 
of  nitric  peroxide  into  nitrosylsulphuric  and  nitric  acids  is  the  main 
reaction,  the  reverse  reaction  only  coming  into  prominence  when  the 
quantity  of  sulphuric  acid  is  small.  (3)  The  affinity  of  sulphuric  acid 
for  nitric  peroxide  decreases  rapidly  as  the  amount  of  water  is  increased, 
hence  with  sulphuric  acid  of  sp.  gr.  1*65  a  large  proportion  of  the 
peroxide  remains  uncombined,  although  the  quantity  of  nitric  acid 
present  is  small.  (4)  In  the  manufacture  of  sulphuric  acid,  the  nitric 
peroxide  is  almost  completely  converted  into  nitrosylsulphuric  acid  and 
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nitric  acid,  owing  to  the  presence  of  a  large  excess  of  sulphuric  acid, 
and  similarly,  nitrous  fumes  are  completely  absorbed  by  a  large  excess  of 
sulphuric  acid.  E.  W.  "W. 

Action  of  Metals  on  Nitric  Acid.  By  Paul  C.  Freer  and  George 
0.  HiGLEY  (Amer.  Chem.  J.,  1899,  21,  377—392.  Compare  Abstr., 
1893,  ii,  272,  &c.). — The  action  of  pure  iron  wire  on  nitric  acid  of 
various  strengths  was  examined.  With  dilute  acid,  the  products  were 
nitric  peroxide,  nitric  oxide,  nitrous  oxide,  nitrogen,  and  ammonia,  in 
proportions  which  varied  both  with  the  concentration  and  the  amount 
of  acid  used.  The  results  obtained  with  dilute  acid  (sp.  gr.  1*20 — 1*03) 
were  not  in  harmony  with  those  of  Acworth  and  Armstrong  (Trans., 
1877,  32,  79),  owing  to  the  fact  that  these  workers  made  no  deter- 
minations of  the  nitric  peroxide  and  ammonia  which  were  formed. 

Silver,  copper,  and  iron  have  a  similar  action  on  strong  nitric  acid 
(sp.  gr.  1*40 — 1*35),  the  products  being  nitric  peroxide  and  nitric 
oxide,  and  the  curves  obtained  for  silver  and  copper  were  practically 
identical.  The  specific  action  of  these  three  metals  is  only  observed 
when  the  dilution  is  considerable,  hence  the  non-ionised  acid  acts 
merely  as  an  oxidising  agent  ;  in  this  case,  nitric  peroxide  is  probably 
the  first  product,  and  nitric  oxide  is  obtained  only  as  the  result  of  a 
secondary  change  due  to  the  action  of  water  on  the  peroxide,  this  view 
being  confirmed  by  the  observation  that  the  relative  proportions  of 
these  two  gases  vary  with  the  mass  of  the  acid  present. 

Silver  and  copper  have  substantially  the  same  action  on  nitric  acid 
of  medium  strength  (sp.  gr.  1'2),  giving  10  per  cent,  of  nitric  peroxide 
and  90  per  cent,  of  nitric  oxide ;  with  lead,  however,  the  products  are 
nitrous  oxide  (40  per  cent.),  nitric  oxide  (50  per  cent.),  and  nitric 
peroxide  (only  2*5  per  cent.).  The  metals  examined  may  therefore  be 
ranged  in  the  following  order  in  regard  to  their  action  on  dilute  nitric 
acid,  beginning  with  the  weakest :  silver,  copper,  lead,  and  iron,  but 
in  stronger  acid,  lead  acts  more  energetically  than  iron. 

In  order  to  throw  light  on  the  mode  of  action  of  metals  on  nitric 
acid,  the  liquid  was  submitted  to  electrolysis,  cathodes  of  platinum, 
silver,  lead,  and  copper  of  equal  area  being  employed.  It  is  concluded 
that  the  activity  of  electrolytic  hydrogen  depends  on  the  electrode  on 
the  surface  of  which  it  is  liberated  ;  that  electrolytic  hydrogen  with 
cathodes  of  copper  or  silver  effects  the  reduction  of  the  acid  in  pro- 
portion to  the  current  density  ;  that  nitric  acid  of  sp.  gr.  1  '05,  when 
electrolysed  with  cathodes  of  silver  or  lead  with  equal  current 
densities  yields  the  same  products,  namely,  nitrogen  and  ammonia  in 
about  the  same  proportions,  but  when  these  metals  dissolve  in  acid 
of  this  strength,  the  products  are  widely  different,  both  qualitatively 
and  quantitatively.  , 

Lead,  which  reduced  nitric  acid  of  sp.  gr.  1*05  much  more  com- 
pletely than  does  copper  yielding  about  five  times  as  much  nitric  oxide 
when  made  the  cathode  of  an  electrolytic  cell,  has  a  far  feebler  action, 
and  yields  only  about  one-third  of  the  amount  of  ammonia  given  by 
the  latter. 

Since,  in  the  electrolysis  of  nitric  acid  with  a  constant  current  the 
action  of  metal  ions  is  excluded,  and  the  reduction  must  be  effected  by 
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hydrogen  ions  in  contact  with  the  metal,  it  follows  that  the  widely- 
different  effects  observed  on  dissolving  metals  in  nitric  acid  must  be 
attributed  to  the  different  deoxidising  properties  of  the  metals  them- 
selves, and  not  to  the  effect  of  nascent  hydrogen.  A.  L. 

Dissociation  of  Phosphorus  Pentabromide  in  Solution  in 
Organic  Solvents.  By  J.  H.  Kastle  and  W.  A.  Beatty  {Amer. 
Chem.  J.,  1899,  21,  392—398). — Many  bromine  compounds  of  the 
most  diverse  types  are  yellow  in  the  solid  state,  and  dissolve  in  inert 
media  to  form  solutions  which  have  colours  closely  resembling  those 
of  bromine  solutions.  The  idea  suggested  itself  that  in  such  solutions 
the  compounds  were  either  wholly  or  partly  dissociated  or  decomposed. 
Such  a  compound  is  found  in  phosphorus  pentabromide,  which  is 
readily  obtained  in  a  pure  state  as  yellow,  rhombic  prisms,  which,  when 
heated  in  a  sealed  tube,  melt,  forming  a  dark  red  liquid ;  this,  when 
further  heated,  is  dissociated,  giving  dark  red  vapours  of  bromine ;  it 
forms  dark  red  solutions  in  carbon  bisulphide,  chloroform,  or  carbon 
tetrachloride,  and  these  have  been  subjected  to  colorimetric  com- 
parisons with  solutions  of  bromine  in  the  same  liquids. 

The  results  appear  to  show  that  in  carbon  bisulphide  the  compound 
is  completely  dissociated  into  phosphorus  tribromide  and  free  bromine 
at  dilutions  varying  between  JV/100  and  i\^/1000,  and  that  it  is  not  a 
non-reversible  decomposition  is  indicated  by  the  fact  that  the  red  and 
yellow  modifications  of  the  pentabromide  may  be  obtained  on  evapora- 
tion. Further  support  is  obtained  for  this  view  from  the  fact  that  the 
addition  of  tribromide  to  the  solutions  causes  them  to  become  lighter 
in  colour,  and  that  addition  of  carbon  bisulphide  to  the  solution  of  the 
pentabromide  in  tribromide  causes  a  deepening  of  the  colour. 

In  carbon  tetrachloride,  the  pentabromide  appears  to  be  dissociated 
to  the  extent  of  90  per  cent,  at  dilutions  between  JV/4:0  and  i\7400  ; 
no  sufficient  reason  for  the  difference  in  behaviour  of  carbon  bisulphide 
and  carbon  tetrachloride  has  as  yet  been  found,  but  it  is  thought  that  it 
may  be  connected  with  the  greater  solubility  of  the  substance  in  the 
former  liquid.  A.  L. 

Preparation  of  Graphitic  Acid.  II.  By  Ludwiq  Staudenmaier 
{£er.,  1899,  32,  1394—1399.  Compare  Abstr.,  1898,  ii,  472).— A 
small  amount  of  graphitic  acid  can  be  rapidly  prepared  to  illustrate  a 
lecture  by  bringing  a  mixture  of  carefully  prepared  graphite  with 
50 — 60  times  its  weight  of  potassium  chlorate  into  a  mixture  of  pure 
sulphuric  acid  with  half  its  volume  of  nitric  acid,  the  whole  being 
gradually  heated  up  to  80°.  The  green  intermediate  product  is  thus 
formed,  and  the  mass  is  then  poured  into  a  concentrated  solution 
of  potassium  permanganate  and  heated  until  the  whole  of  the  latter 
is  decomposed.  The  graphitic  acid  is  then  left  as  an  insoluble, 
yellow  mass.  Intumescent  graphite  (Ceylon  graphite)  must  be  pre- 
viously brought  along  with  an  equal  weight  of  potassium  chlorate, 
into  a  mixture  of  nitric  and  sulphuric  acids,  gradually  heated  to  100°, 
and  then  washed  and  strongly  heated  ;  the  resulting  voluminous  mass 
is  then  washed  and  all  the  lighter  portions  again  heated  strongly, 
after  which  it  is  submitted  to  the  final  oxidation.     Non-intumescent 
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varieties  of  graphite,  such  as  that  from  Bohemia,  are  simply  fused 
with  caustic  potash,  washed,  and  finely  ground. 

Large  amounts  of  graphitic  acid  may  be  prepared  in  a  very  similar 
manner  by  simply  allowing  the  graphite  to  remain  for  some  days  at 
atmospheric  temperature  in  the  mixture  of  acids,  potassium  chlorate 
being  added  at  intervals  until  the  green  compound  is  formed.  As 
much  as  250  grams  of  graphite  have  been  oxidised  in  one  operation  by 
this  method,  which  is  quite  free  from  danger,  provided  that  the  mass 
is  occasionally  stirred,  in  order  to  prevent  any  great  rise  of  tempera- 
ture or  any  accumulation  of  chlorine  peroxide.  A.  H. 

Percarbonates.  By  Simeon  M.  Tanatar  {Ber.y  1899,  32, 
1544 — 1546). — Sodium  percarbonate,  Na2C04+ IJHgO,  is  precipitated 
as  a  fine,  crystalline  powder  on  adding  alcohol  (3  vols.)  to  a  mixture 
of  sodium  carbonate  (7*5  grams)  and  hydrogen  peroxide  (100  grams) 
which  has  stood  for  from  5  to  10  minutes.  Like  all  similarly  con- 
stituted compounds,  it  gradually  decomposes  in  aqueous  solution, 
forming  hydrogen  peroxide  and  sodium  carbonate  ;  with  acids,  carbonic 
anhydride  is  evolved,  and  the  solution  contains  hydrogen  peroxide 
which  can  be  extracted  with  ether ;  halogen  acids  are  oxidised  with 
separation  of  the  halogen  ;  when  heated  at  100°,  oxygen  is  evolved, 
unaccompanied  by  carbonic  anhydride.  The  heat  of  decomposition  of 
the  salt,  determined  by  adding  to  its  iV/10  solution  a  iV710  solution 
of  nitric  acid,  gave  7*210 — 7*260  Cal.,  the  heat  of  decomposition  of 
sodium  carbonate  being  5'33  Cal.  The  salt  dissolves  in  water  with  a 
heat  absorption  of  about  3*9  Cal. 

By  employing  twice  as  much  hydrogen  peroxide  in  the  above 
reaction,  the  salt  NagCO^, JHgO^  +  HgO  is  obtained. 

Potassium  percarbonate  has  not  as  yet  been  obtained  in  a  pure 
condition. 

Whether  these  compounds  are  in  reality  salts  of  percarbonic  acid, 
or  whether  they  are  merely  double  compounds  of  the  carbonate  and 
hydrogen  peroxide  in  which  the  latter  plays  the  part  of  water  of 
crystallisation  is,  in  the  author's  opinion,  still  open  to  question, 
although  their  thermochemical  behaviour  and  the  non-formation  of 
similar  compounds  from  other  salts  containing  water  of  crystallisation 
seems  to  favour  the  former  view.  J.  F.  T. 

Probable  Presence  of  Coronium  and  New  Elements  in  the 
Solfatara  of  Pozzuoli  and  Vesuvius.  By  Raffaele  Nasini, 
Francesco  Anderlini,  and  Roberto  Salvadori  {Real.  Accad.  dei 
Line,  1898,  7,  73 — 74). — The  gas  emitted  from  the  solfatara  of 
Pozzuoli,  besides  containing  argon,  shows  in  its  spectrum  a  brilliant 
line  having  the  wave-length  531 -5 — 531*6;  this  corresponds  exactly 
with  the  coronal  line  1474  ^  belonging  to  an  undiscovered  element, 
coronium,  which  is  lighter  than  hydrogen,  and  has  never  before  been 
detected  in  any  terrestrial  body.  Also  lines  with  the  following  wave- 
lengths are  present  :  653*5,  595*5,  and  536*2  ;  the  line  595*5  is  found 
in  the  spectra  of  gases  from  some  of  the  Vesuvius  fumaroles,  and,  in 
addition,  the  lines  769*5,  631*8,  572*5,  536*5,  and  4415.  None  of 
these  belong  either  to  the  spectrum  of  argon  or  that  of  helium ;  some 
of  them  coincide  with  or  approximate  to  unimportant  lines  of  the 
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spectra  of  iron,  potassium,  titanium,  and  mercury,  but  the  presence 
in  the  gas  of  these  elements  is  very  improbable  under  the  experi- 
mental conditions  employed.  The  line  of  572*5  wave-length,  which  is 
almost  coincident  with  a  line  of  the  nitrogen  spectrum,  cannot  be 
attributed  to  that  element,  since  of  all  the  nitrogen  lines  it  is  the 
only  one  visible.  The  authors  are  of  opinion  that  besides  coronium, 
other  new  gaseous  elements  are  present.  T.  H.  P. 

New  Method  of  Preparing  Caesium.  By  Hugo  Erdmann  and 
Albert  E.  Menke  (/.  Amer.  Chem.  Soc,  1899,  21,  259—262).— 
Caesium  alum  is  converted  by  means  of  baryta  into  the  sulphate  and 
thence  into  the  hydroxide.  The  hydroxide  is  heated  with  magnesium 
in  an  iron  tube  in  a  current  of  hydrogen  gas,  and  the  caesium  is 
collected  under  paraffin  in  almost  a  theoretical  yield.  T.  M.  L. 

Specific  Gravity  of  Csesium.  By  Albert  E.  Menke  (/.  Amer. 
Chem.  Soc,  1899,  21,  420— 421).— By  weighing  highly  purified 
csesium  in  hydrogen  and  then  under  paraffin,  a  mean  value  of  2*40003 
is  found  for  its  specific  gravity.  This  number  changes  the  atomic 
volume  from  706,  the  usually  accepted  value,  to  55*3,  which  is  less 
than  that  of  rubidium.  The  accuracy  of  the  value  adopted  for  the 
specific  gravity  of  the  latter  metal  is  questioned.  The  results  obtained 
confirm  Beketoff's  numbers.  T.  H.  P. 

Luminous  Phenomena  Produced  by  Ammonium  Salt  and 
Fused  Potassium  Nitrite.  By  Donato  Tommasi  {Compt.  rend., 
1899,  128,  1107). — When  powdered  ammonium  nitrate  is  scattered 
over  fused  potassium  nitrate,  the  whole  surface  of  the  molten  salt 
becomes  studded  with  phosphorescent  particles ;  if  a  single  crystal  of 
the  ammonium  salt  be  added,  it  takes  the  form  of  an  incandescent 
globule  surrounded  by  a  rotating  phosphorescent  ring  j  after  a  few 
seconds  the  globule  bursts,  giving  rise  to  a  violet  flame.  Ammonium 
chloride  and  sulphate  behave  similarly,  but  the  luminous  effect  is  less 
pronounced.  G.  T.  M. 

Silver  Peroxysulphate.  By  Eduard  Mulder  {Chem.  Centr., 
1899,  i,  16  j  from  Verh.  Kon.  Akad.  Wetensch.  Amsterdam,  1898). — 
Silver  peroxysulphate,  5Ag202,2Ag2SO^,  is  obtained  as  a  black, 
crystalline  precipitate  by  electrolysing  a  half-saturated  solution  of 
silver  sulphate,  the  formation  of  free  sulphuric  acid  which  decomposes 
this  compound  being  avoided  by  continually  neutralising  the  liquid 
with  silver  carbonate.  The  composition  of  the  compound  was  ascer- 
tained by  boiling  it  with  water,  estimating  the  quantity  of  oxygen 
liberated  by  the  decomposition  of  the  sulphate  AggSO^,  and  deter- 
mining the  residual  peroxide  by  dissolving  in  nitric  acid. 

E.  W.  W. 

Caustic  Lime  in  Ancient  Masonry.  By  Georges  Arth  {Bull. 
Soc.  Chim.,  1898,  19,  [ni],  717— 718).— A  portion  of  the  old  walls  of 
Nancy  built  in  the  17th  century  was  found  to  contain  in  its  interior 
several  small  cavities  filled  with  hydrated  lime.  One  fragment 
weighing  40  grams  contained  57*5  per  cent,  of  calcium  hydroxide  and 
only  a  trace  of  calcium  carbonate.  G.  T.  M, 
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Action  of  Manganese  in  Producing  Phosphorescence  of 
Strontium  Sulphide.  By  Jose  R.  Mourelo  (Compt.  rend.,  1899, 
128,  1239—1241). — Strontium  sulphide,  produced  by  igniting  a 
mixture  of  pure  strontium  carbonate  with  flowers  of  sulphur  and  oxide  of 
manganese,  prepared  by  heating  the  carbonate,  are  not  phosphorescent 
separately,  but  when  a  mixture  of  strontium  carbonate  (100  pts.), 
flowers  of  sulphur  (33  pts.),  and  manganese  carbonate  (015  pt.)  is 
heated  to  redness,  a  greyish-white  mass  is  obtained,  which,  after  a 
short  exposure  to  diffused  daylight,  exhibits  a  persistent  green  phos- 
phorescence, the  colour  of  which  differs  markedly  from  the  yellowish- 
green  tint  obtained  with  phosphorescent  strontium  sulphide.  The 
most  intense  effect  is  obtained  by  adding  sodium  carbonate  (1*4  pts.) 
and  fused  sodium  chloride  (0-85  pt.)  to  the  above  ingredients  and 
igniting  the  mixture  at  bright  red  heat  for  3  hours  ;  the  cooled  product, 
after  exposure  to  light,  phosphoresces  strongly,  the  shade  of 
green  exhibited  being  quite  different  from  that  developed  when  basic 
bismuth  nitrate  is  the  active  agent.  G.  T.  M. 

Magnesium  Phosphide.  By  Henri  Gautier  (Compt.  rend., 
1899,  128,  1167— 1169).— Magnesium  phosphide,  MggPg,  can  be 
obtained  by  the  direct  combination  of  phosphorus  vapour  and 
magnesium  in  an  atmosphere  of  hydrogen,  and  forms  small,  brilliant, 
dark  greenish-grey  crystals,  which  alter  rapidly  in  moist  air,  and  can 
only  be  kept  in  sealed  tubes.  Dry  air  and  oxygen  are  without  action 
at  the  ordinary  temperature,  but  the  phosphide  burns  in  oxygen  at  a 
dull  red  heat,  and  is  converted  into  magnesium  phosphate.  The 
phosphide  burns  brilliantly  when  heated  in  chlorine,  and  also  in 
bromine  and  iodine  vapours  at  somewhat  higher  temperatures.  Hydro- 
chloric aoid  decomposes  it  with  liberation  of  hydrogen  phosphide ; 
concentrated  sulphuric  acid  slowly  converts  it  into  magnesium 
sulphate  and  phosphoric  acid ;  nitric  acid  oxidises  it  with  incan- 
descence, forming  magnesium  nitrate  and  phosphoric  acid.  Water  very 
readily  decomposes  the  phosphide,  with  production  of  magnesium 
hydroxide  and  pure  hydrogen  phosphide.  C.  H.  B. 

Halogen  Lead  Salts.  By  Victor  Thomas  (Compt.  rend.,  1899, 
128,  1234—1236.  Compare  Abstr.,  1898,  ii,  585,  and  this  vol.,  ii, 
278). — A  lead,  chlorohromide  having  the  composition  3PbCl2,PbBr2  is 
produced  by  dissolving  lead  chloride  and  potassium  bromide  in  water. 
The  double  salt  is  decomposed  by  water  into  its  components ;  hydro- 
chloric acid  converts  it  into  lead  chloride,  and  hydrobromic  acid  into 
the  bromide.  When  the  chloriodide,  PblCl,  is  treated  with  bromine,  it 
gives  rise  to  a  chlorohromide,  PbBrCl,  which  is  obtained  in  colourless 
needles ;  its  properties  resemble  those  of  the  preceding  double  salt, 
and  it  is  converted  into  lead  iodide  by  boiling  with  hydriodic  acid. 
Definite  chlorobromides  could  not  be  isolated  from  mixtures  of  hydro- 
bromic acid  and  lead  chloride,  hydrochloric  acid  and  lead  bromide,  and 
lead  bromide  and  chloride.  A  lead  h'omiodide  having  the  composition 
SPbBrgjPbIg  is  obtained  by  saturating  a  solution  of  lead  bromide  with 
lead  iodide  and  subsequently  cooling ;  the  same  compound  is  produced 
when  lead  bromide  and  potassium  iodide  are  dissolved  in  water  and 
the  solution  kept  at  50 — 65°^;  as  the  temperature  falls  below  50°,  the 
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amount   of  admixed  lead  bromide  increases,    whilst  above    65°   the 
double  salt  is  contaminated  with  lead  iodide.  G.  T.  M. 

Apparatus  for  the  Purification  of  Mercury.  By  Wilhelm 
Palmaer  {Ber„  1899,  32,  1391— 1392).— Mercury  is  allowed  to  fall 
through  dilute  nitric  acid  in  very  fine  streams,  which  are  obtained  by 
causing  the  metal  to  leave  the  vessel  containing  it  by  way  of  a  number 
of  long,  narrow  depressions,  about  0  25  mm.  in  breadth,  cut  into  the 
surface  of  a  glass  rod  which  is  ground  into  the  narrow  lower  extremity 
of  the  mercury  reservoir.  A.  H. 

Displacement  of  Mercury  by  Hydrogen.  By  Albert  Colson 
{CompL  rend.,  1899,  128,  1104— 1106).— When  dried,  powdered, 
yellow  mercuric  oxide  is  heated  at  100°  in  tubes  filled  with  hydrogen, 
it  is  reduced  to  the  metal,  the  amount  of  hydrogen  absorbed  being 
directly  proportional  to  the  quantity  of  oxide,  and  to  the  time  of  the 
experiment.  The  rate  of  absorption  is  proportional  to  the  cube  root 
of  the  pressure^  and  is  five  times  greater  for  the  yellow  oxide  than  for 
the  red  modification  ;  in  other  respects,  the  results  obtained  with  the 
two  varieties  of  mercuric  oxide  are  quite  comparable.  Hydrogen  has 
no  reducing  action  on  mercurous  oxide  at  100° ;  on  the  other  hand, 
this  substance  at  the  same  temperature  rapidly  absorbs  oxygen. 

Mercuric  chloride  is  not  acted  on  by  hydrogeu  at  100°,  but  the 
corresponding  nitrate  and  sulphate  are  readily  reduced,  the  latter 
oxy-salt  being  converted  into  mercurous  sulphate  and  sulphuric  acid. 
This  reaction  is  slow  at  first,  but  afterwards  proceeds  more  rapidly, 
the  presence  of  free  sulphuric  acid  facilitating  the  reduction. 
Sulphurous  anhydride  is  simultaneously  produced,  and  is  probably 
derived  from  the  mercurous  sulphate,  HggSO^  +  Hg  =  HggO  +  SO2  +  HgO; 
the  oxide  produced  combines  with  some  of  the  free  sulphuric  acid  and 
regenerates  mercurous  sulphate. 

Mercurous  nitrate,  when  heated  at  100°  with  hydrogen,  decomposes 
in  the  following  manner:  Hg2(ISr03)2  +  2H2  =  2N0  +  2HgO  +  2H2O  j 
the  hydrogen  reduces  the  acid  radicle,  and  at  the  same  time  brings 
about  an  oxidation  of  the  mercury  radicle  from  the  ous  to  the  ic 
condition.  At  100°,  mercurous  nitrate  absorbs  oxygen,  giving  rise  to 
mercuric  compounds ;  on  the  other  hand,  mercuric  salts  at  the  same 
temperature  are  easily  reduced  by  hydrogen,  and  water  is  produced  ;  it 
may  therefore  be  inferred  that  the  presence  of  mercuric  salts  lowers 
considerably  the  temperature  of  combination  of  hydrogen  and  oxygen. 

G.  T.  M. 

Chemistry  of  Mercury.  By  Heinrich  Ley  and  H.  Kissel  {Ber., 
1899,  32,  1357 — 1368). — The  only  compounds  of  bivalent  mercury 
which  show  a  tendency  to  electrolytic  dissociation  are  those  in  which 
the  metal  is  directly  united  with  oxygen.  Thus  the  chloride  and 
bromide  possess  a  very  low  molecular  conductivity,  and  that  of  the 
cyanide  is  even  lower.  In  the  same  way,  mercury  acetamide  and 
mercury  succinimide  also  have  a  very  low  conductivity,  and  in  aqueous 
solution  act  as  weak  bases  which  are  decomposed  by  hydrochloric  acid. 
The  acetamide  compound  can,  in  fact,  be  titrated  with  hydrochloric 
acid  in  presence  of  methyl-orange.  Mercury  glycocine  closely  resembles 
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the  acetamide  compound  in  its  behaviour,  and  has  therefore  probably 
the  constitution  Hg(NH2<^Q^>C0) 

The  salts  of  mercury  with  acetic,  propionic,  glycollic,  and  mono- 
chloracetic  acids  undergo  a  considerable  hydrolytic  decomposition  in 
aqueous  solution,  which  is  rendered  evident  by  the  agreement  of  their 
conductivities  with  those  of  the  corresponding  acids,  and  by  the  fact 
that  the  hydrogen  ions  present  are  capable  of  bringing  about  the 
inversion  of  sugar,  &c.  Mercury  perchlorate  also  undergoes  hydrolytic 
decomposition  in  solution.  This  behaviour  of  the  mercury  compounds 
may  be  utilised  for  ascertaining  the  constitution  of  various  derivatives 
of  the  metal.  Mercuric  nitrite  has  the  conductivity  of  an  oxygen 
compound  of  mercury,  the  value  for  the  conductivity  showing  that 
nitrous  acid  must  be  of  about  the  same  strength  as  acetic  acid.  The 
mercury  derivative  of  methylnitramine  crystallises  in  hard,  colourless 
needles,  and  in  solution  has  the  properties  of  an  oxygen  compound 
of  mercury,  so  that  its  constitution  is  most  probably  .Hg(0*NMe*0N)2. 

Mercuric  fulminate  behaves  electrolytically  in  an  analogous  manner 
to  the  cyanide,  and  it  is,  therefore,  probably  not  an  oxygen  derivative 
as  supposed  by  Nef.  The  cyanide  also  resembles  the  fulminate  in  the 
fact  that  it  is  readily  converted  by  sodium  amalgam  into  the  sodium 
salt,  which  is  strongly  dissociated. 

Mercury  nitroform  is  colourless  in  the  solid  form  and  yields  colour- 
less solutions  in  ether,  benzene,  &c.,  whilst  its  solution  in  water  is 
yellow  and  has  a  fairly  high  conductivity,  which  indicates  that  both 
electrolytic  dissociation  and  hydrolytic  decomposition  have  occurred. 
It  therefore  appears  that  both  nitroform  itself  and  its  mercury  deri- 
vative in  the  solid  form  are  true  nitro-compounds,  whereas  in  solution 
they  both  have  the  isomeric  structure.  A.  H. 

Formation  of  Red  Mercuric  Sulphide  in  the  Wet  Way.  By 
XJgo  Alvisi  {Real.  Accad.  dei  Line,  1898,  7,  97— 98).— When  the 
following  substances  are  suspended  in  solutions  of  yellow  ammonium 
sulphide,  they  are  converted  into  red  mercuric  sulphide  :  (1)  Hg(EtS)2, 
on  shaking  with  the  ammonium  sulphide  solution,  this  compound  is 
immediately  changed  into  the  sulphide ;  (2)  HgCl'EtS,  this  requires 
a  longer  time,  becoming  first  black  and  then  red  ;  (3)  HgClo,Et2S  and 
(4)  Hg2C]2  are  converted  very  slowly  into  the  sulphide,  passing  first 
into  an  intermediate,  black,  crystalline  compound  ;  the  reaction,  which 
takes  place  in  the  cold,  is  accompanied  by  the  separation  of  ethylic 
sulphide. 

On  passing  hydrogen  sulphide  through  boiling  water  in  which 
mercury  mercaptide  is  suspended,  the  mercaptide  assumes  first  a  reddish 
colour,  then  becomes  black,  and  finally  reddish  again,  large  quantities 
of  mercaptan  being  meanwhile  evolved.  Analysis  of  the  red  compound 
shows  it  to  be  mercuric  sulphide,  which  is  also  obtained  by  passing 
hydrogen  sulphide  into  a  hot  acidified  solution  of  mercury  mercaptide 
in  alcohol.  T.  H.  P. 

A  Crystallised  Double  Perceric  Carbonate.  By  Andre  Job 
(Compt.  rend.,  1899,  128,  1098—1099.  Compare  this  vol.,  ii,  291  and 
334). — A  solution  of  eerie  peroxide  in  potassium  carbonate  containing 
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carbonic  acid  may  be  kept  for  sev*eral  months  without  undergoing  altera- 
tion ;  by  spontaneous  evaporation  at  ordinary  temperature,  it  deposits 
the  double  carbonate,  Ce203(C03)3,4K2C03  +  ISHgO,  which  separates  in 
blood-red  crystals.  This  substance,  when  dissolved  in  dilute  sulphuric 
acid,  yields  carbonic  anhydride,  oxygen,  hydrogen  peroxide,  and  potass- 
ium cerous  sulphate.  A  brown  liquid  having  all  the  characters  of  a 
solution  of  a  perceric  salt  is  obtained  on  dissolving  the  double  carbonate 
in  a  dilute  solution  of  potassium  carbonate.  The  crystals  of  the  double 
carbonate  become  anhydrous  when  heated  to  110°,  but  undergo  no 
further  decomposition  when  the  temperature  is  raised  to  200° ;  at  210°, 
evolution  of  oxygen  commences,  and  as  the  temperature  rises,  the 
rate  of  evolution  increases ;  at  300°,  carbonic  anhydride  is  liberated, 
and  the  decomposition  is  complete  in  1  hour  at  360°  ;  the  residue  then 
consists  of  a  yellow  eerie  potassium  carbonate  having  the  composition 
Ce203,C03,4K2C03.  The  double  perceric  carbonate  is  also  produced, 
together  with  the  yellow  eerie  salt  by  agitating  a  solution  of  cerous 
nitrate  and  potassium  carbonate  in  the  presence  of  atmospheric 
oxygen.  G.  T.  M. 

Impurities  in  Aluniinium.  By  Adolphe  Minet  (Compt.  rend., 
1899,  128,  1163— 1167),— The  aluminium  now  made  is  of  a  rela- 
tively high  degree  of  purity,  the  iron  and  silicon,  which  together 
amount  to  considerably  less  than  1  per  cent.,  being  mainly  derived 
from  the  electrodes  or  from  the  walls  of  the  furnace.  One  of  the  best 
forms  of  furnace  is  a  parallelepiped  of  iron  lined  with  carbon,  and 
provided  with  an  outlet  below  the  cathode  for  the  continuous  removal 
of  the  aluminium.  The  anode  and  cathode  are  quite  independent  of 
the  furnace  ;  if  the  latter  is  made  to  play  the  part  of  the  cathode,  it 
is  liable  to  be  rapidly  attacked  and  the  aluminium  produced  becomes 
comparatively  impure.  C.  H.  B. 

Absorption.  IV.  Colloidal  Ferric  Oxide.  By  Jacobus  M.  van 
Bemmelen  (Zeit.  anorg.  (7/i6m.,  1899,  20,  185 — 211  ;  see  also  Abstr., 
1897,  ii,  137 ;  1898,  ii,  220  ;  this  vol.,  ii,  12  and  84).— The  elimination, 
reabsorption,  and  the  repeated  elimination  of  the  water  of  the  hydrogel 
of  ferric  oxide,  prepared  from  a  dilute  ferric  solution  and  ammonia,  has 
been  examined  in  the  case  of  samples ;  (i)  freshly  prepared ;  (ii)  air-dried 
and  many  years  old ;  (iii)  kept  under  water  for  a  considerable  time. 
The  results  agree  with  those  obtained  for  the  hydrogels  of  silicic  acid 
and  copper  oxide.  The  hydrogel  has  the  properties  of  an  amorphous, 
colloidal  substance,  it  forms  no  definite  hydrate,  and  the  percentage  of 
water  depends  on  the  molecular  state  due  to  the  conditions  under  which 
it  is  formed,  and  the  modifications  due  to  drying,  time,  the  action  of 
water,  temperature,  &c.  When  products  are  obtained  containing 
4H2O,  or  a  less  number  of  water  molecules  corresponding  with  a 
chemical  hydrate,  this  is  due  to  chance.  The  experiments  again  prove 
that  in  an  amorphous  substance  the  physical  molecular  condition,  and 
consequently  the  composition,  alters  in  a  perfectly  continuous  manner. 
This  alteration  is  very  slow  at  ordinary  temperatures,  and  is  accelerated 
at  higher  temperatures,  E.  C.  R, 
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Iron  suicides  with  a  High  Percentage  of  Silicon.  By  Guil- 
LAME  J.  L.  DE  Chalmot  {J.  Amev.  Chem.  Soc,  1899,  21,  59 — 66). — By 
heating  a  mixture  of  river  sand  with  finely  ground  iron  ore  and  coke 
in  the  electric  furnace,  the  author  has  obtained  iron  silicides  contain- 
ing from  12  to  46  per  cent,  of  silicon.  No  flux  is  required,  but  an 
excess  of  silica  must  be  employed,  as  it  readily  volatilises  and  is 
carried  away  by  the  furnace  draught ;  very  little  slag  is  formed,  and 
the  silicide  is  run  out  in  a  molten  state.  Iron  silicides  containing 
from  25  to  50  per  cent,  of  silicon  consist  of  a  mixture  of  two  definite 
compounds.  The  first  of  these,  FegSig,  with  25  per  cent,  of  silicon, 
separates  in  large,  well-developed  crystals  on  allowing  molten  silicides 
containing  from  25  to  28  per  cent,  of  silicon  to  slowly  solidify.  The 
second  compound,  FeSig,  containing  50  per  cent,  of  silicon,  the 
author  qbtains  as  a  residue  on  partially  dissolving  a  silicide  with  39 
per  cent,  of  silicon  in  dilute  hydrofluoric  acid  ;  it  forms  a  grey,  crystal- 
line, non-magnetic  powder.  A  compound  with  more  than  50  per  cent,  of 
silicon  could  not  be  obtained,  any  excess  over  this  proportion  separating 
in  small,  black  crystals.  The  silicide,  FeSi,  previously  described,  is  pro- 
bably not  present  in  the  silicides  obtained  by  the  author.  Iron  silicides 
are  always  crystalline  and  of  a  white  or  grey  colour,  some  of  them  being 
capable  of  taking  a  very  high  polish.  They  are  very  hard  and  brittle, 
thus  forming  valuable  abrasives,  and  are  good  conductors  of  electricity. 
Air  and  water  are  without  action  on  them,  and  they  are  only  slowly 
attacked  by  all  acids  with  the  exception  of  hydrofluoric  acid.  The 
melting  point  rises  and  the  specific  gravity  falls  with  an  increase  in  the 
amount  of  silicon.  Compounds  with  little  silicon  cast  well,  but  with 
larger  proportions,  the  castings  tend  to  crack  on  cooling.      T.  H.  P. 

Atomic   Weight  of  Nickel..    By  Theodore  W.  Richards  and 

Allerton  S.  Cushman  [Zeit.  anorg.  C/iem.,  1899,  20,  352 — 376.  See  also 
Abstr.,  1898,  ii,  228). — In  continuation  of  their  work  on  the  atomic 
weight  of  nickel,  the  authors  have  determined  the  weight  of  nickel 
obtained  from  a  weighed  quantity  of  nickel  bromide  by  reducing  it  in 
a  current  of  hydrogen.  The  apparatus  employed  and  the  method  of 
conducting  the  analysis  are  the  same  as  previously  described.  A 
careful  examination  of  the  nickel  bromide  shows  that  it  contains  1/10 
per  cent,  of  sodium  bromide,  which  is  derived  from  the  porcelain  tube 
employed  in  its  preparation,  and  the  authors  have  been  unable  to 
eliminate  this  impurity.  The  sodium  bromide  was  therefore  deter- 
mined in  each  sample  of  the  reduced  nickel  by  extraction  with  water 
and  precipitating  with  silver.  Weighing  the  sodium  bromide  left  by 
evaporation  of  the  extract  to  dryness  gives  inaccurate  results,  since  the 
authors  find  that,  by  the  action  of  water  on  the  reduced  nickel,  a  small 
quantity  of  nickel  is  dissolved  as  colloidal  hydroxide.  The  complete 
analysis  of  nickel  bromide  gave  26*824  per  cent.  Ni,  73-062  per  cent. 
Br  combined  with  the  nickel,  0*089  per  cent.  Br  in  the  impurities, 
and  0'025  per  cent.  Na  =  100*000.  The  mean  of  eight  experiments  gave 
as  the  atomic  weight  Ni  =  58*709  [0=  16],  the  extreme  values  being 
58*696  and  58*719.  The  mean  of  these  and  the  authors'  previous 
determinations  gave  as  the  atomic  weight  Ni  =  58*706.  E.  C.  R. 
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Action  fof  Hypophosphorous  Acid  on  Molybdic  Acid.  By 
Clarence  Ebaugh  and  Edgar  F.  Smith  [J.  Amer.  Chem.  Soc,  1899, 
21,  384 — 386). — In  studying  the  reduction  of  molybdic  acid  by  means 
of  hypophosphorous  acid,  definite  volumes  of  solutions  of  ammonium 
molybdate  and  of  hypophosphorous  acid  of  known  strength  were  mixed, 
water  added  to  the  extent  of  three  times  the  volume  of  the  mixture, 
and  the  liquid  boiled  for  a  fixed  time.  After  cooling,  the  solution  was 
re-oxidised  by  titration  with  standard  permanganate,  the  volume 
required  indicating  the  amount  of  reduction  effected  by  the  hypophos- 
phorous acid.  The  results  show  that  the  molybdic  acid  suffers  reduc- 
tion to  the  pentoxide  (MogOg),  but  that  the  method  cannot  be  used  for 
the  accurate  estimation  of  molybdenum.  T.  H.  P. 

Tungsten.  By  Alfred  Stavenhagen  {Ber.,  1899,  32,  1513—1516). 
— The  author  gives  details  of  the  method  by  which  he  has  prepared 
elementary  tungsten  with  the  object  of  studying  its  physical  properties ; 
the  source  of  the  metal  was  tungstic  acid,  aluminium  borings  being  em- 
ployed as  the  reducing  agent.  Fused  tungsten  which  has  been  allowed 
to  solidify  has  a  sp.  gr.  16*6 ;  it  is  sufficiently  hard  to  cut  glass,  and 
remains  solid  in  the  oxyhydrogen  flame.  The  metal  is  indifferent 
towards  acids  and  aqua  regia,  but  dissolves  slowly  in  fused  potassium 
hydroxide,  liberating  hydrogen.  M.  0.  F. 

Atomic  Weight  of  Tungsten  and  Preparation  of  Sodium 
Pertungstate  by  means  of  the  Electric  Current.  By  George 
Edward  Thomas  {J.  Amer.  Chem.  Soc,  1899,  21,  373— 381).— An 
attempt  was  made  to  determine  the  atomic  weight  of  tungsten  by 
measuring  the  loss  of  water  of  crystallisation  (2  mols.)  on  heating  at 
268 — 295°  crystals  of  sodium  tungstate  obtained  both  from  scheelite 
and  from  wolframite.  Owing,  however,  to  the  great  difference 
between  the  molecular  weight  of  water  and  the  atomic  weight  of 
tungsten,  and  also  to  slight  losses  due  to  volatilisation  of  the  material, 
the  method  does  not  give  good  results. 

By  electrolysing  a  30  per  cent,  sodium  tungstate  solution  slightly 
acidified  with  acetic  acid,  sodium  pertungstate  is  formed,  but  the 
author  was  unable  to  isolate  it  in  a  pure  condition.  T.  H.  P. 

Tungsten  Pentabromide.  By  Ed.  Defacqz  {flompt.  rend.,  1899, 
128,  1232 — 1234). — Tungsten  pentabromide  is  obtained  in  well- 
defined,  fern-like  aggregates  of  dark  needles  with  a  green  reflex,  by 
passing  dry  hydrogen  bromide  over  tungsten  hexachloride  heated  at 
300° ;  it  is  very  hygroscopic,  yielding  the  blue  oxide  on  treatment 
with  water  and  dilute  acids  ;  it  is  soluble  in  the  following  organic 
solvents  :  carbon  tetrachloride,  chloroform,  bromoform,  ether,  alcohol, 
turpentine,  and  benzene.  It  is  decomposed  by  oxygen  into  a  mixture 
of  oxybromides  and  tungstic  acid,  and  when  heated  with  chlorine, 
sulphur,  or  phosphorus,  yields  the  chloride,  sulphide,  or  phosphide 
respectively ;  the  latter  compounds  are  also  produced  by  the  action 
of  hydrogen  sulphide  and  hydrogen  phosphide  ;  it  may  be  volatilised 
without  decomposition  in  an  atmosphere  of  carbonic  anhydride. 
Concentrated  solutions  of  hydrofluoric  and  hydrochloric  acids  dissolve 
the  pentabromide,  the  latter  reagent  giving  an  indigo  blue  solution ; 
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fuming  hydrobromic  acid  partly  dissolves  the  substance,  concentrated 
sulphuric  acid  has  no  action  in  the  cold.  Nitric  acid  oxidises  the 
bromide  to  tungstic  acid,  and  the  reaction  is  utilised  in  analysing  the 
substance.  Hydrogen  iodide  at  400°  decomposes  the  bromide,  giving 
rise  to  an  iodide.  The  pentabromide  is  readily  attacked  by  alkalis, 
whether  molten  or  in  solution,  and  by  fused  alkali  nitrates,  car- 
bonates, and  bisulphates.  G.  T.  M. 

Reaction  between  Some  Salt  Solutions  and  an  Alkaline 
Solution  of  Antimony  Trioxide.  By  M.  C.  Harding  {Zeit.  anorg. 
Chem.,  1899,  20,  235 — 239). — A  black  precipitate,  containing 
platinum  and  antimony  approximately  in  the  ratio  IPt :  2Sb,  is 
obtained  by  adding  a  dilute  solution  of  hydrogen  platinochloride  to 
excess  of  an  alkaline  solution  of  antimony  trioxide.  When  treated 
with  dilute  hydrochloric  acid,  it  yields  a  residue  of  metallic  platinum, 
and  an  equal  quantity  of  platinum  is  dissolved. 

An  acid  or  alkaline  solution  of  gold,  when  added  to  excess  of  an 
alkaline  solution  of  antimony  trioxide,  gives  a  precipitate  of  aureus 
oxide  containing  from  6*5 — 26*0  per  cent,  of  antimony.  When  a 
neutral  solution  of  gold  is  employed,  the  precipitate  contains  gold  and 
antimony,  approximately  in  atomic  proportion.  When  excess  of  gold 
solution  is  employed,  the  precipitate  consists  almost  entirely  of  aurous 
oxide. 

Mercuric  and  mercurous  salts  are  converted  into  metallic  mercury 
and  mercurous  oxide  by  excess  of  the  antimony  solution.  If  the 
mercury  salt  is  in  excess,  then  mercurous  oxide  is  formed. 

Cupric  antimonite,  CuSbgO^,  is  obtained  by  adding  a  dilute  solution 
of  copper  sulphate  to  an  excess  of  the  alkaline  antimony  solution,  or 
by  adding  copper  sulphate  to  a  solution  of  potassium  antimonyl- 
tartrate  in  8  per  cent,  aqueous  potassium  hydroxide ;  it  is  a  green, 
crystalline  powder,  is  soluble  in  hydrochloric,  tartaric,  or  citric  acids, 
and  when  heated  in  an  open  crucible  at  first  evolves  antimony  oxide 
and  then  explodes,  leaving  a  residue  of  antimony  trioxide  and  copper 
oxide ;  when  heated  in  a  closed  vessel,  the  residue  contains  metallic 
copper. 

When  treated  with  excess  of  the  antimony  solution,  ferric  chloride 
yields  a  red  solution,  which,  on  warming,  deposits  a  brown  precipitate 
containing  varying  proportions  of  ferric  oxide  and  antimony  trioxide. 
The  red  solution  is  very  unstable,  and  is  immediately  decolorised  when 
shaken  with  the  carbonates  of  calcium,  barium,  strontium,  magnesium, 
or  lead. 

An  alkaline  solution  of  antimony  trioxide  yields,  with  potassium 
permanganate,  a  precipitate  containing  manganese  peroxide  and 
antimony  trioxide,  reduces  chromates  with  the  formation  of  chromoxy- 
compounds,  and  with  stannous  chloride  yields  metallic  antimony  mixed 
with  a  small  quantity  of  tin.  E.  C.  R. 

Antimony  Pentasulphide.  By  Otto  Klenker  (/.  pr.  Chem.^ 
1899,  ii,  59,  150—194.  Compare  Bosek,  Trans.,  1895,  67,  515  ; 
and  Brauner,  ibid.,  527). — The  action  of  heat,  of  water,  of 
tartaric  acid,  and  of  hydrochloric  acid  on  antimony  pentasulphide 
was  investigated ;  the  experiments  showed  the  ease  with  which  the 
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quiDquevalent  compound  is  converted  into  the  black,  crystalline 
trisulphide  and  then  into  antimonious  oxide,  the  latter  change  occurring 
at  a  temperature  of  230°,  whilst  the  former  is  brought  about  by- 
heating  in  an  air-bath  to  150°.  Alcohol,  benzene,  and  chloroform 
at  the  boiling  temperatures  extract  as  much  sulphur  from  the  penta- 
sulphide  as  carbon  bisulphide  does,  but  in  the  latter  case  less  time  is 
required  for  the  extraction.  Boiling  oil  of  turpentine  also  cause? 
partial  decomposition  of  the  pentasulphide.  F.  H.  N. 

Perniobic  and  Pertantalio  Acids  and  their  Salts.  By  Petr 
G.  Melikoff  and  L.  Pissarjewsky  [Zeit.  anorg.  Chem.,  1899,  20, 
340 — 351). — Perniobic  acid,  HNbO^  +  TiHgO,  is  obtained  by  warming 
niobic  acid  with  hydrogen  peroxide  on  the  water-bath ;  the  conversion 
is  not,  however,  complete,  and  the  acid  is  more  easily  prepared  by 
treating  its  potassium  salt  with  dilute  sulphuric  acid  and  subjecting 
the  mixture  to  dialysis.  The  dialysed  solution  is  evaporated  on  the 
water-bath  when  the  perniobic  acid  is  obtained  as  a  gelatinous  pre- 
cipitate which  dries  to  a  yellow,  amorphous  powder  insoluble  in  water ; 
it  is  not  decomposed  by  dilute  sulphuric  acid  at  the  ordinary  tem- 
perature, but  decomposes  on  heating,  with  formation  of  hydrogen 
peroxide;  concentrated  sulphuric  acid  decomposes  it  with  evolution 
of  ozone  and  oxygen,  and  when  heated  at  100°  it  gradually  decom- 
poses with  evolution  of  oxygen.  The  potassium  salt,  K^Nb^Ojj  -i-  3H2O, 
is  obtained  by  fusing  niobium  pentoxide  (1  mol.)  with  potassium 
hydroxide  (8  mols.)  in  a  silver  crucible,  the  product  is  extracted  with 
the  least  possible  amount  of  water  and  the  filtrate  warmed  with  a  small 
quantity  of  hydrogen  peroxide,  filtered,  and  precipitated  with  alcohol ; 
the  amorphous  precipitate  is  washed  with  alcohol  and  ether,  dissolved  in 
a  solution  of  hydrogen  peroxide  and  potassium  hydroxide,  and  again 
precipitated  with  alcohol ;  it  is  a  white,  crystalline  powder,  soluble  in 
water,  evolves  oxygen  when  warmed,  and  hydrogen  peroxide  or 
ozonised  oxygen  when  treated  with  dilute  or  concentrated  sulphuric 
acid.  Of  the  11  atoms  of  oxygen,  4  atoms  are  active,  so  that  the 
salt  is  a  compound  of  pyroperniobic  acid  with  2  mols.  of  potassium 
peroxide  and  2  mols.  of  potassium  oxide.  When  allowed  to  remain 
in  aqueous  solution,  it  is  slowly  decomposed  into  the  salt,  KNbO^, 
together  with  acid  salts  of  the  pyro-acid. 

Pertanialic  acid,  HTaOg -1- JiHgO,  is  obtained  as  a  white,  powdery 
precipitate  by  treating  its  potassium  salt  with  dilute  sulphuric  acid. 
It  has  similar  properties  to  perniobic  acid,  but  is  more  stable  and  is  not 
decomposed  by  heating  at  100°.  The  potassium  salt,  KgTaOg -H  JHgO, 
is  obtained  by  fusing  tantalum  pentoxide  with  potassium  hydroxide 
and  treating  the  melt  in  a  similar  way  to  that  described  for  the  salt 
of  perniobic  acid;  it  has  similar  properties  to  the  perniobate,  and 
since  it  contains  four  active  oxygen  atoms  is  a  salt  of  orthopertantalic 
acid  in  which  the  hydrogen  atoms  are  replaced  by  the  radicle  KO. 
The  barium  salt  is  obtained  as  a  white,  voluminous  precipitate  when 
barium  chloride  is  added  to  the  aqueous  solution,  and  is  decomposed 
by  carbonic  anhydride  with  formation  of  hydrogen  peroxide. 

Potassium  calcium  pertantalate,  KCaTaOg -f  4|^H.20,  is  obtained  as 
a  fine,  crystalline  powder  by  adding  calcium  chloride  to  a  solution  of 
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the  potassium  salt ;  it  forms  microscopic,  rhombic  prisms,  is  insoluble 
in  cold  water,  and  when  warmed  with  water  forms  a  voluminous  pre- 
cipitate, the  solution  becoming  alkaline,  and  oxygen  being  evolved. 
The  sodium  salt,  NagTaOg  +  H^O,  is  obtained  by  warming  sodium  hexa- 
tantalate  with  hydrogen  peroxide  and  adding  sodium  hydroxide  ;  the 
filtered  solution  is  treated  with  excess  of  hydrogen  peroxide,  cooled 
with  ice,  and  precipitated  with  alcohol.  It  is  a  white,  amorphous 
powder,  difficult  to  dissolve  in  water. 

The  sodium  salt,  NaTaO^  +  NaO-TaO^-}- I3H2O,  is  obtained  by 
evaporating  a  solution  of  sodium  hexatantalate  to  dryness  on  the 
water-bath  ;  the  aqueous  extract  of  the  residue  is  treated  with  a  few 
drops  of  hydrogen  peroxide  and  precipitated  with  alcohol.  It  is  a 
white,  amorphous  powder,  and  yields  hydrogen  peroxide  when  treated 
with  dilute  sulphuric  acid. 

The  examination  of  pervanadic,  perniobic,  and  pertantalic  acids 
shows  that  their  salts  are  less  stable  as  the  atomic  weight  of  the 
metal  from  which  they  are  produced  decreases  (Abstr.,  1898,  ii, 
165  and  337).  E.  C.  R. 

Preparation    of    Potassium    Platosochloride.      By   Maurice 

Vezes  {Bull.  SoG.  Chim.,  1898,  [iii],  19,  879— 883).— The  treatment 
of  potassium  platinochloride  with  a  quantity  of  normal  potassium 
oxalate  sufficient  to  effect  the  reduction  of  the  salt  without  converting 
it  into  platoso-oxalate  (see  this  vol.,  i,  572)  constitutes  a  simple  and 
economical  means  of  preparing  potassium  platosochloride.  For  this 
purpose,  100  grams  of  the  platinochloride  and  37  grams  of  potassium 
oxalate  are  boiled  with  a  litre  of  water  for  several  hours  until  all  is 
dissolved  ;  on  cooling  the  solution,  potassium  platosochloride  crystallises 
out  to  the  extent  of  about  80  per  cent,  of  the  theoretical  yield,  and  a 
further  quantity  is  precipitated  by  adding  alcohol  to  the  mother  liquor. 

N.  L. 

Volatilisation  of  Osmium  in  a  Current  of  Air  or  Oxygen. 
By  Maurice  Yi^zES  {Zeit.  anorg.  Chim.,  1899,  20,  230— 232).— The 
author  points  out  that  Sulc's  observations  (this  vol.,  ii,  299)  on 
the  oxidation  and  subsequent  volatilisation  of  osmium  are  not  new. 
The  amount  of  oxidation,  and  subsequent  loss  in  weight,  depends 
on  the  physical  condition  of  the  osmium,  that  is,  on  the  fineness  of 
the  powder  and  the  method  by  which  it  is  prepared.  E.  C.  R. 


Mineralogical  Chemistry. 


Sulphur  and  other  Minerals  from  the  Malfidano  Mines  near 
Buggerru,  Sardinia.  By  Federico  Millosevich  {Real.  Accad.  dei 
Line,  1898,  7,  249 — 254). — Measurements  are  given  of  crystals  of 
sulphur  and  anglesite  obtained  from  galena.  The  sulphur  crystals  are 
very  small,  being  never  more  than  1  '5  mm.  in  longest  diameter ;  they  are, 
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however,  very  rich  in  brilliant  faces,  in  one  case  27  different  forms 
occurring  on  a  single  crystal.  Three  new  forms  are  observed,  namely, 
(305),  (155),  and  (319),  bringing  the  total  number  of  forms  known  up 
to  36.  The  axial  ratios  observed  were  [a  :  b  :  c  =  0-81368  : 1  : 1-90472], 
whilst  von  Kokscharoff  obtained  [a:b:c  =  0'81309  :  1  :  1*90339].  The 
anglesite  crystals,  which  are  colourless  and  transparent  and  attain  a 
length  of  5  mm.,  do  not  exhibit  new  forms  ;  they  give  the  axial  ratios 
[a  :  b  :  0  =  0-78547  : 1  :  1-28877],  von  Kokscharoff's  numbers  being 
[a:  6:  0  =  0-78516:1  : 1-28939].  T.  H.  P. 

Hungarian  Coals,  &c.  By  Alexander  von  Kalecsinszky 
{Jahresber.  k  ung.  geol.  Anstalt,  1897  (for  1894)  162—170  ;  1898  (for 
1896),  198—203.  Compare  Abstr.,  1897,  ii,  417).— Technical  analyses 
are  given  of  coals,  clays  and  petroleum.  L.  J.  S. 

Analyses  of  Austrian  Minerals,  &c.  By  Conrad  H.  von  John 
and  C.  Friedrich  Eichleiter  {Jahrb.  k.  k.  geol.  Reichsanstalt^  Wien, 
1898  (1897),  47,  737—766.  Compare  Abstr.,  1896,  ii,  252).— This  is 
a  collection  of  numerous  (203)  technical  analyses  of  coals,  ores,  waters, 
rocks,  salts,  petroleum,  artificial  products,  &c.,  made  during  1895 — 7 
in  the  Chemical  Laboratory  of  the  Hoyal  Geological  Institute  at 
Vienna. 

Graphite  from  St.  Lorenzen,  Styria,  gave  I ;  from  Bfezinek  near 
Gewitsch,  Moravia,  II: 

C.                Ash.      Hygroscopic  HgO.     Comb.  HjO.        Total. 
I.     66-22         30-55  1-6^ 1*63         10000 

TI.       7-40         84-20  8-35       '  99-95 

Fahlerz  from  Payerbach  gave  :  Cu,  31-15;  Ag,  0-024;  Au,  O'OOl  per 
cent.,  also  S,  Sb,  Zn,  and  Pb. 

Decomposed  wollastonite  from  near  tJskub  gave : 


SiOa. 

AI2O3. 

FeO. 

CaO. 

MgO.     Loss  on  ignition. 

Total. 

43-36 

7-82 

5-04 

39-70 

2-56             2-06 

100-54 

L.  J.  S. 

Goldschmidtite,  a  New  Mineral.  By  William  H.  Hobbs  {Amer, 
J.  Sci.,  1899,  [iv],  7,  357 — 364).' — The  new  mineral  was  found  as  small, 
bright,  prismatic  crystals  on  chalcedony  in  a  granite-breccia  cemented 
by  phonolite  from  the  Gold  Dollar  mine  in  Arequa  Gulch,  Cripple 
Creek  district,  Colorado.  The  symmetry  is  monoclinic,  and  possibly 
clinohedral,  with  [a  :6  :  c=  1-8562  :  1  :  1-2981  ;  ;8  =  89°ir];  a  list  of 
22  forms  is  given.  The  colour  is  silver-white  with  bright  metallic 
lustre  ;  streak  dull  greyish-black.  Brittle  ;  H  =  2.  There  is  a  per- 
fect cleavage  parallel  to  6(010),  and  the  crystals  are  frequently 
twinned  on  a(lOO).  Analysis  made  on  about  0-1  gram  of  nearly  pure 
material  gave  the  formula  Au2AgTeg. 

Au.  Ag.  Te.  Total. 

31-41  8-95  [59-64]  100-00 

This  composition  is  intermediate  between  that  of  sylvanite,  AuAgTe^, 
and  of  calaverite,    (Au,Ag)Te2,  ^^^   ^*  ^^    suggested   that  the  three 
minerals  form  a  homologous  series,  as  in  the  humite-group ;  in  passing 
VOL.  Lxxvi.  ii.  34 


494  ABSTRACTS   OF   CHEMICAL   PAPERS. 


from  calaverite  to  sylvanite,  there  is  a  gain  of  AggTe  and  a  loss  of 
Au|. 

Calaverite Au-^- AgfTegj 

Goldschmidtite Au-^/AgV  Tcag 

Sylvanite Au-y-AgJ/-Te23 

Between  goldschmidtite  and  sylvanite  there  is  a  somewhat  close 
crystallographic  relationship  ;  for  sylvanite  [a:b:c  =  1*6339  : 1  : 1  "1265 ; 
f3  =  89°  35'],  and  the  cleavage  is  also  6(010).  L.  J.  S. 

Minerals  Associated  with  Diamonds  from  Bahia.  By  Eugen 
HussAK  (Tsch.  Min.  Mitth.,  1899,  18,  342— 359).— A  description  is 
given  of  39  minerals  occurring  in  the  diamond  sands  of  Bahia,  Brazil. 

Diaspore  in  cleavage  flakes,  closely  resembling  the  accompanying 
kyanite  in  appearance,  gave,  on  analysis,  AlgOg,  85*48,  loss  on  ignition, 
15-01  =  100-49. 

Ilmenite  (hydroilmenite)  occurs  as  rounded  grains,  often  with  a 
nut-brown  crust  of  an  earthy  decomposition  product.  The  latter  also 
occurs  as  rolled  grains  with  bright  cleavages  following  the  parting 
planes  of  the  original  ilmenite,  and  in  places  enclosing  specks  of 
ilmenite  and  minute  needles  of  rutile  ;  analysis  gave  TiOg,  65-50;  loss 
on  ignition,  4-94,  the  remainder  being  only  iron.  The  alteration  of 
ilmenite  therefore  consists  of  the  separation  of  the  iron  as  ferric 
oxide,  and  the  titanic  oxide  as  rutile  or  anatase.  L.  J.  S. 

Occurrence,  Origin  and  Composition  of  Chromite.  By 
Julius  H.  Pratt  {Amer.  J.  Sci.,  1899,  [iv],  7,  281— 286).— Chromite 
occurs  in  the  peridotites  of  North  Carolina  as  scattered  grains  or 
crystals,  but  near  the  margins  of  the  intrusive  masses  it  is  more  abun- 
dant and  fills  large  pockets.  Like  the  corundum  (Abstr.,  1898,  ii, 
603)  in  the  same  rocks,  the  chromite  has  been  one  of  the  first  minerals 
to  crystallise  out  from  the  magma.  The  magma  may  be  regarded  as  a 
solution  from  which  the  more  basic  minerals  (chromite,  spinel  and 
corundum)  are  the  first  to  crystallise,  not  according  to  their  fusibility, 
but  according  to  their  solubility  in  the  fused  mass.  There  would, 
therefore,  be  a  concentration  of  these  minerals  at  the  cooling  margins 
of  the  intrusive  mass. 

The  following  analyses  by  C.  Baskerville  and  H.  W.  Foote,  are 
given  of  pure  selected  chromite  from  :  I,  Price's  Creek  in  Yancey 
Co. ;  II,  Corundum  Hill  in  Macon  Co.  ;  III,  Webster  in  Jackson  Co. 

CrgOg.  AI2O3.     FeO.     MgO.  SiOg.  MnO.  Formula. 

I.  59-20  7-15  25-02     4-42  3-20  0-92  10  Ch. +  2  Sp. -fMgCCroOo. 

TI.  57-80  7-82  25-68     5-22  2-80  0-69  9  Ch.  +  2  Sp.  +  MgCCrgO,. 

III.  39-95  29-28  13-90  17-31     —      —  Ch. -t- 2  Sp. -t- MgCCrgOg. 

Ferric  oxide  was  shown  to  be  present,  but  the  amount  could  not  be 
determined,  so  that  the  bivalent  oxides  in  the  analyses  are  slightly  in 
excess  of  the  tervalent.  In  the  formulae  given  above,  Ch. (chromite)  = 
FeOjCrgOg,  and  Sp.(spinel)  =  MgO,Al203 ;  the  third  isomorphous 
molecule,  MgOjCrgOg,  is  not  known  as  a  natural  mineral.  Analyses 
1  and  II  represent  the  composition  of  the  majority  of  chromites ;  only 
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two  terrestrial  occurrences  being  known  which  are  pure  FeOjCrgOg.  An 
increase  in  the  amount  of  alumina  and  magnesia  gives  a  passage  to 
picotite  (chrome-spinel) ;  for  intermediate  members  having  a  composi- 
tion similar  to  that  shown  by  analysis  III,  the  new  name  mitchellite  is 
proposed.  This  mineral  from  Webster  differs  from  ordinary  chromite 
in  being  much  coarser  grained ;  it  appears  to  be  identical  with  Bock's 
magnochromite  from  Silesia  (Abstr.,  1874,  666).  L.  J.  S. 

Barytocelestines.  By  C.  W.  Yolney  {J.  Amer.  Ghem.  Soc,  1899, 
21,  386 — 388). — A  new  barytocelestine  from  the  Silurian  limestones  of 
Eastern  Ontario  is  described.  It  has  the  composition  BaS04,3SrS04, 
and  contains  traces  of  ferric  oxide  and  alumina.  Its  specific  gravity 
is  4123.  T.  H.  P. 

New  Cobaltiferous  and  Nickeliferous  Minerals  from 
Messina.  By  Giuseppe  La  Valle  (Real.  Accad.  dei  Line,  1898,  7, 
68 — 71). — In  the  dolomitic  limestone  from  the  territory  of  Mandanici 
near  the  Peloritani  mountain  range,  there  are  conglomerates  of 
limonite,  malachite,  and  azurite  mixed  with  a  yellow,  ochreous,  earthy 
substance,  which  are  more  or  less  friable.  On  breaking  these  masses, 
the  surfaces  of  fracture  are  in  some  cases  covered  with  a  crimson  layer, 
which,  under  the  microscope,  is  seen  to  have  a  fibrous  structure,  and  to 
consist  of  small  crystals  with  a  pearly  or  vitreous  lustre.  These 
crystals  are  apparently  monoclinic,  the  angle  (100)  :  (001)  being  about 
54°  ;  they  colour  a  borax  bead  sapphire  blue,  and  from  this,  they 
are  considered  to  be  crystals  of  erythrite.  Scattered  here  and 
there  in  the  earthy  mass  mentioned  above,  flaky  globules  are  also 
found  of  a  beautiful,  apple-green  colour  and  a  light  indigo-blue 
coating.  On  chemical  examination,  the  globules  prove  to  be  annaber- 
gite,  possibly  derived  from  the  decomposition  of  cobaltiferous  and 
nickeliferous  pyrites.  The  blue  substance,  which  contains  arsenic  and 
iron,  the  author  regards  as  symplesite,  FogAsgOg  -f-  Aq.  Along  with 
the  above-described  minerals,  there  occurs  also  a  brown  substance  in 
the  form  of  minute  granules  or  amorphous  globules ;  this  contains 
cobalt  and  manganese,  and  is  probably  asbolan. 

Such  associations  of  minerals  have  also  been  found  in  other  parts  of 
Sicily.  T.  H.  P. 

Powellite  Crystals  from  Michigan.  By  Charles  Palache 
(Amer.  J.  Sci.,  1899,  [iv],  7,  367 — 369). — Powellite  was  first  discovered 
in  Idaho  (Abstr.,  1891,  886)  and  afterwards  at  the  South  Hecla 
Copper  Mine,  Houghton  Co.,  Michigan  (Abstr.,  1894,  ii,  240).  A 
crystallographic  description  is  given  of  two  fine  crystals  from  the 
latter  locality  ;  these  show  the  symmetry  of  scheelite  (tetragonal, 
pyramidal-hemihedral),  with  angles  closely  agreeing  with  Melville's 
determinations  for  the  original  powellite.  The  colour  is  pale  bluish- 
green,  and  the  sp.  gr.  4*355.  A  third  specimen,  consisting  of  a  rounded 
mass  of  powellite,  has  the  same  bluish-green  colour  in  the  central  part, 
shading  off  in  the  surface  layer  to  black  and  opaque,  or  in  thin  splinters 
deep  Prussian-blue.  The  dark  coloured  portion  has  the  lower  sp.  gr. 
of  4*214  ;  it  is  therefore  probably  almost  pure  calcium  molybdate 
(calculated  sp.  gr.  4*267)  with  very  little  calcium  tungstate. 

L.  J.  S. 

34—2 
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Solubility  of  Natural  Silicates  in  Water.  By  George  Steiger 
(/.  Amer.  Chem.  Soc,  .1899,  21,  437— 439).— In  extension  of  Clarke's 
qualitative  experiments  on  the  alkaline  reaction  of  natural  silicates, 
the  amount  of  alkali  dissolved  by  a  given  volume  of  cold  water  acting 
for  a  definite  time  on  a  number  of  natural  silicates  has  been  deter- 
mined. T.  H.  P. 

Roscoelite.     By  William  F.  Hillebrand,  Henry  W.  Turner  and 

Frank  W.  Clarke  {Amer.  J.  Sci.,  1899,  [iv],  7,  451— 458).— The 
analyses  of  Roscoe  and  Genth  of  this  rare  vanadium  mica  are  not  in 
agreement  ;  a  new  analysis  has  therefore  been  made  with  carefully  puri- 
fied material  from  the  Stockslager  mine  on  Granite  Creek  in  Eldorado 
Co.,  California.  By  heating  the  mineral  with  dilute  sulphuric  acid  in 
an  atmosphere  of  carbonic  anhydride  in  sealed  tubes,  and  titrating,  it 
was  found  that  93*5  per  cent,  of  the  vanadium  existed  as  VgO^. 
Allowing  for  slight  oxidation,  it  is  therefore  assumed,  with  Genth,  that 
the  whole  of  the  vanadium  exists  as  VgOg  rather  than  as  V2^5'  *^  given 
by  Boscoe.     The  results  of  the  new  analysis  are  : 

SiOa.        TiOj.  V2O3.           AI2O3.  FeO.         MgO.          KgO.         Na^O. 

45-17       0-78  2401         11-54  1-60       1-64  10-37       0-06 

LiaO.  H2O  105°.  H2O  280°.  H2O>280°.  Total. 

trace         0-40           0*17  4-12  99-86 

Neglecting  titanic  oxide  and  water  lost  below  280°,  the  above  com- 
position may  be  approximately  expressed  by  Clarke's  mica  theory 
(Abstr.,  1897,  ii,  52)  as  Al(Si04)3FeKMg2H2-t- Al (81303)3 AlKgH^-F- 
8Al(Si04)3Y2KH2.  The  first  of  these  molecules  represents  the 
normal  phlogopite  type,  the  second  is  a  trisilicate  alkaline  biotite,  and 
the  third  a  muscoAate  with  two-thirds  of  the  aluminium  replaced  by 
vanadium.  Boscoelite  may  therefore  be  considered  to  be  essentially  a 
vanadium  muscovite. 

Boscoelite  has  been  found  in  association  with  gold  at  four  localities 
in  Eldorado  Co.,  California.  It  occurs  at  the  junction  of  intrusive 
granodiorite  with  the  surrounding  sediments  and  lavas.  The  mineral 
is  optically  negative  and  biaxial,  with  a  very  small  angle,  being  almost 
uniaxial ;  it  is  pleochroic.  L.  J.  S. 

Hydromica  from  New  Jersey.  By  Frank  W.  Clarke  and  Nelson 
H.  Darton  (ATuer  J.  Sci.,  1899,  [iv],  7,  365— 366).— The  walls  of 
calcite  veins  in  a  decomposed  diabase  at  Bocky  Hill,  New  Jersey,  are 
lined  with  a  thin  coating  of  a  bronze-yellow  hydromica,  which  in  places 
also  extends  down  the  cleavage  planes  into  the  masses  of  calcite.  The 
mineral  is  soft  and  is  composed  of  minute  flakes  thinly  matted  together. 
It  is  optically  biaxial  with  a  very  small  angle,  and  is  pleochroic.  Before 
the  blowpipe,  it  fuses  without  exfoliation  to  a  dark-coloured  bead ;  it 
is  readily  decomposed  by  hydrochloric  acid.  Analysis  by  G.  Steiger 
gave,  after  deducting  18-5  per  cent,  of  calcite  and  a  little  titanic  oxide, 

SiOg.  AI2O3.  Fe203.  FeO.  MgO.  K20,Na20.  HgO  100°.  H20>  100°.  Total. 
40-24      10-34     24-57     5-21     6-78         2-20         3-03         7-63     100-00 

This  gives,  according  to  Clarke's  mica  theory  (Abstr.,  1897,  ii,  52),  the 
formula,        3  Al(Si04)3Al2KH2  -H  6B"XSiO  J3H3R'"2  +  5R'"(Si04)3B"3H, 
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+  SHgO,  where  R'"  =  Al :  Fe'"  : :  2  :  3  and  R"  =  Fe"  :  Mg  :  :  3  :  7.  The 
muscovitic  and  phlogopitic  molecules  are  in  the  ratio  of  9  : 5.  Since 
the  potassium  is  largely  replaced  by  water,  and  there  is  water  of 
crystallisation,  the  substance  is  a  mica  altered  to  vermiculite.  The 
large  amount  of  ferric  oxide  is  unusual  (compare  baddeckite,  this 
vol.,  ii,  110),  and  suggests  that  the  original  mineral  was  a  ferric 
muscovite,  a  mineral  which  is  theoretically  possible,  although  not 
known.  L.  J.  S. 

Chloritoid  from  Hungary.  By  Julius  Szadeczky  {Sitz.-Ber. 
Siehenhurg.  Museumvereins,  1897  (1896),  19,  Revue,  1 — 8). — The 
phyllites  of  the  Zsil  Valley  near  Surduk,  in  the  Southern  Carpathians 
(Comitat  Hunyad)  contain  crystals  of  chloritoid,  which  on  analysis 
by  Bela  Ruzitska  gave  the  following  results.  The  material  analysed 
was  much  intergrown  with  quartz  and  haematite  : 

SiOg.  AlaOg.       FegOa.         FeO.         MgO.        H2O.         Total. 

33-20       37-91       7-50       18-79       1-03       1-90      100-33 

The  material  is  only  slightly  soluble  in  concentrated  hydrochloric 
acid,  but  is  completely  decomposed  with  separation  of  silica  by  long 
boiling  in  concentrated  sulphuric  acid.  L.  J.  S. 

Scottish  Silicates.  By  M.  Forster  Heddle  {Trans.  Roy.  Soc. 
Udin.,  1899,  39,  341 — 359). — Nineteen  analyses  are  given  of  silicates 
to  which  the  old  name  schorl  was  formerly  indiscriminately  applied. 

I.  Tourmaline,  as  jet-black  crystals  from  a  granite  vein  near  Struay 
Inn,  Eoss-shire;  contains  also  F  1*71,  PgO^  trace,  and  by  difference, 
B2O3  10-77  per  cent. 

II.  Fibrolite,  as  fibres  surrounding,  and  in  parallel  growth  with, 
red  andalusite  from  Clashnaree  Hill,  near  Auchendoir,  Aberdeenshire. 

III.  Kyanite  from  North  Glen  Esk,  Forfarshire.  IV.  Kyanite  as 
blue  crystals  in  margarodite-slate  from  Glen  Urquhart,  Inverness-shire. 

V.  Epidote  as  olive-green  crystals  embedded  in  hornblende  from 
Nudista,  Hillswick,  Shetlands.  VI.  Epidote,  pale-green  crystals 
embedded  in  prehnite  from  Delnabo,  Glen  Gairn,  Aberdeenshire. 

VII.  Zoisite  in  quartz  from  Milltown,  Glen  Urquhart.  VIII. 
Zoisite  as  large,  grey  crystals  from  the  same  locality.  IX.  Zoisite  as 
grey  crystals  from  Loch  Garve,  Boss-shire. 


SiOg.  AI2O3.  Fe203.  FeO.  MnO.  CaO.    MgO. 

K2O. 

NasO.  H2O. 

Total.  Sp.gr. 

I.  35-54  35-55     018  7-12     0-31     Ml     354 

1-07 

0-43     2-95 

—       — 

II.  38-41  61-43     0-21    —      0-11      —        — 

—      0-23 

100-39     — 

III.  36-38  58-30     1-61  1*12      --       0-86       — 

0-25 

0-42     1-45 

100-89  3-538 

IV.  37-53  58-10     2-09    —        —       0-13     0-08 

0-25 

0-74     1-20 

100-12  3-016 

V.  37-87  24-72     9-96  0-36     0-54  23-10     0-77 



--      2-82 

100-14  3-396 

VI.  38-37  26-09  10-39    —       0-74  21-65     0-24 



—      2-44 

99-92    — 

VII.  41-56  29-90      —     3-21      —     22-14     0-33 

0-35 

0-68     2-19 

100-36  3-014 

VIII.  39-51  30-83      —    2-52     0-08  22-81      - 

0-68 

0-9       2-51 

99-83  3-32 

IX.  40-07  30-83     1-58  0-48     0-22  23*66     0*48 

0-50 

0-43     2-10 

100-35  3-268 

Other    (previously   published)    analyses 

are 

given  of 

andalusite, 

fibrolite,  kyanite,  epidote,  withamite,  zoisite,  and  idocrase. 

L.  J.  S. 

Anatase  and  Brookite  from  near  Dublin.  By  Joseph  P. 
O'Reilly  (Sci.  Froc.  Roy.  Dublin  Soc,  1898,  N.S.,  8,  732—740).— 
Thp  heavy  residue  obtained  from  a  yellowish  clay  filling  joints  in  the 
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quartzite  at  Shankill,  near  Dublin,  was  found  to  contain  crystals  of 
quartz  and  brookite  together  with  tetragonal  pyramids  resembling 
r„natase  in  appearance.  The  last  has  a  sp.  gr.  3*578,  which  is  lower 
than  that  of  pure  anatase  (3*9) ;  analyses  by  W.  L.  Warren  of  the 
[homogeneous  ?]  crystals  gave  I  and  II ;  these  approximate  to  Eakin's 
analysis  of  "  xanthitane,"  an  earthy  decomposition  of  sphene,  from 
North  Carolina.  It  is  assumed  that  the  alumina  is  an  essential  con- 
stituent replacing  titanic  oxide.  The  yellowish  clay  in  which  the 
crystals  are  found  gave  the  results  under  III. 


Si02. 

AI2O3. 

FeO. 

FeaOg. 

CaO. 

MgO. 

MnO. 

TiOj.  Alkalis. 

H2O. 

Total. 

I. 

3-30 

12-86 

15-20 

1-05 

2-29 

4-42 

trace 

60-72     0-06 

0-06 

99-96 

II. 

3-07 

13-02 

10-40 

6-01 

2-16 

4-42 

trace 

60-81     0-12 



100-01 

II. 

44-40 

35-45 

— 

6-75 

0-65 

0-99 

— 

6-22     0-10 

5-46 

100-02 

The  brookite  occurs  as  small,  light-brown  plates  of  sp.  gr.  3*928. 

L.  J.  S. 

Ores  and  Rocks  from  British  Columbia,  By  J.  C.  Gwillim 
and  W.  S.  Johnson  (Canadian  Record  Sci.,  1897,  7,  293— 302V— A 
description  is  given  of  the  Southern  Slocan  Mining  Division  in  West 
Kootenay,  British  Columbia.  The  country  rock  is  a  grey  granite 
with  quartz,  felspar,  biotite  and  hornblende,  and  a  good  deal  of 
accessory  sphene.  Large  crystals  of  impure  orthoclase,  enclosing  scales 
of  biotite,  gave  on  analysis  the  results  under  I.  The  granite  itself 
gave  II. 

SiOg.    AI2O3.    FegOa.     CaO.  MgO.  KgO.  Na.p.  Total. 

I.       59-86      ^20^        2*90         0*78         12*39         5*76         101*95 
II.       60-09    17*20  6*73    8*24         0*47  6*23         2*45         101*41 

Other  rock  analyses  are  given  in  the  paper.  L.  J.  S. 

Rock-forming  Biotites  and  Amphiboles.  By  Henry  W. 
Turner,  with  analyses  by  William  F.  Hillebrand,  Henry  N.  Stokes 
and  William  Valentine  {Amer.  J.  Sci.,  1899,  [iv],  7,  294—298). 
— The  following  analyses  are  given  of  material  separated  by  means 
of  heavy  solutions  out  of  rocks  from  the  Sierra  Nevada.  The  powders 
analysed  were  examined  microscopically,  and  the  small  amounts  of 
impurities  noted  in  each  case. 

I.  Black  biotite  from  biotite-granite,  at  the  base  of  El  Capitan,  in 
Yosemite  Valley;  the  phosphoric  acid  is  due  to  the  presence  of 
apatite.  The  biotite-granite  gave  analysis  II;  it  contains  quartz  > 
plagioclase>  orthoclase  >  biotite,  with  accessory  magnetite,  sphene, 
apatite  and  zircon. 

III.  Black  biotite  in  quartz-monzonite,  from  Blood's  Station,  Alpine 
Co.  Hillebrand  found  in  the  biotite  0*066  and  in  the  rock  0*012  per 
cent.  VgOg. 

IV.  Beddish-brown  biotite  from  pyroxenic  gneiss,  from  the  North 
Mokelumne  River  in  the  Big  Trees  quadrangle.  Hillebrand  found  in 
the  biotite  0*127  and  in  the  gneiss  0*08  per  cent.  V2O3. 

V.  Biotite,  sp.  gr.  3*05,  from  a  block  of  quartz-monzonite  by  the 
Tioga  road,  south-east  of  Mt.  Hoffmann,  in  the  Mt.  Dana  quadrangle. 

VI.  Amphibole,  with  strong  pleochroism  (brown  to  greenish-brown) 
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and  large  extinction  angle,  from  amphibole-gabbro,  from  Beaver  Creek, 
in  the  Big  Trees  quadrangle.  The  amphibole-gabbro  (anal.  YII,  also 
FeSg,  0'20)  is  composed  chiefly  of  labradorite  and  hornblende,  with  a 
little  pyrites  and  pyrrhotite. 

VIII.  Amphibole,  sp.  gr.  3 "203,  with  large  extinction  angle  and 
pleochroism  in  dark  green  tints,  from  the  same  block  of  quartz- 
monzonite  as  No.  V.  Analysis  IX  gives  the  composition  of  an  average 
quartz-monzonite  of  the  region. 

I.          II.  III.  IV.  V.  VI.        VII.  VIII.  IX. 

SiOa  35-64  71-08  35-62  36-62  35-75  46-08  47-27  47-49  66-83 

TiOg  1-12     0-22  2-61  3-03  3-16  0-77     0-92  1-21  0-54 

ZrOa —       0-08  _  _  Nil  —       — ■  Nil  0-04 

AI2O3    18-62  15-90  15-24  14-37  14-70  10-56  20-82  7-07  15-24 

CrgOg     —        —  —  —  trace  —  trace  —  — 

Yfis _       _  _  _  0-05  —       0-02  0-04  — 

Fe203    5-54  0-62  4-69  4-04  4-65  2-81      1-85  4-88  2*73 

FeO  14-60     1-31  13-67  17-09  14-08  8-30     4-26  10*69  1-66 

MnO 0-79  0-15  0-74  0-40  0-45  0-15  trace  0-51  0-10 

NiO,CoO....    —        ~  —  —  0-02  —       Nil  0-02  — 

CaO 0-90  2-60  0-95  1-48  0-17  12-64  13-02  11-92  3-59 

SrO  Nil  0-02  trace  trace  ?  Nil  trace  Nil  0-03 

BaO trace  0-04  0-26  0-33  0-12  Nil  Nil  Nil  0-11 

MgO 9-72  0-54  12-70  9-68  12-37  14-40     6-44  13-06  1-63 

KgO 9-22  4-08  7-72  8-20  9-19  0-34     0-22  0-49  4-46 

NagO 0-38  3-54  0-50  0-4:5  )  q,^^  1-62     2-75  0-75  3-10 

LigO trace  trace  trace  trace/  Nil      Nil  trace  trace 

HA  110°..  0-48  Nil  0-94  0-90  1-03  0-17     0-08  —  Nil 

H20>ilO°    2-54  0-30  4-36  3-26  3-64  1-97     1-27  1-86  0-56 

PA 0-20  0-10  Nil  Nil  0-03  0-18     0-74  Nil  0-18 

SO3  _  Nil  —  —  —  —        ——  Nil 

CI —  0-02  —  _  _  _  trace  —  0-02 

F 0-26  —  Nil  0-10  0-17  Nil       —  006  — 


Total...   100-01  100-60  100-00  99-95  99*90  99-99  99-86  100-05  100-82 
II   and    IX  also  contained    traces    of  COg ;    in  V  the  water  was 


estimated  at  105°. 


L.  J.  S. 


Origin  of  Palseotrochis  [Analysis  of  Rhyolite].  By  Joseph 
S.  DiLLER  {Amer,  J.  Sci.,  1899,  [iv],  7,  337— 342).— The  name 
palseotrochis  was  given  by  E.  Emmons  in  1856  to  regularly  striated 
bi-conical  objects  which  he  regarded  as  siliceous  corals,  and  the 
oldest  representatives  of  animal  life  upon  the  globe  ;  they  occur, 
together  with  various  shaped  concretions,  in  the  so-called  Taconic  rocks 
of  Montgomery  Co.,  North  Carolina.  These  rocks  were  formerly  con- 
sidered to  be  sedimentary  quartzites,  but  it  has  since  been  proved  that 
they  are  volcanic  rhyolites.  Various  authors  have  previously  con- 
sidered that  palseotrochis  is  merely  concretionary,  and  it  is  now  shown 
by  detailed  microscopical  examination  that  these  forms  are  connected 
with  the  numerous  spherulitic  growths  in  the  rhyolite.  Similar  ob- 
jects are  described  from  Mexico  and  Japan. 
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Analysis  by  W.  F.  Hillebrand  of  the  palaeotrochis-bearing  rock 
gave  : 

SiOj.  TiOj.  AI2O3.  FeaO,.         FeO.       CaO,SrO.      BaO. 

79-57         0-11         11-41         0-20         0-70         0-21         005 

K2O.  NaaO.         H2O.  Total. 

3-52         3-46         0-79         100-02 

The  alumina  includes  a  little  phosphoric  acid,  and  there  is  a  trace 
of  magnesia  present.  L.  J.  S. 

Rocks  and  Graphite  from  Ceylon.  By  Max  Diersche  {Jahrh. 
k.k.  geol.  Eeichsanstalt,  Wien,  1898,48,  230 — 288). — A  petrographical 
description  is  given  of  a  collection  of  rocks  from  Ceylon.  Graphite 
and  its  mode  of  occurrence  at  Ragedara  are  also  described.  Enclosed 
in  the  graphite  are  quartz,  pyrites,  apatite,  mica,  calcite,  green  ortho- 
clase,  and  rock  fragments.  The  green  orthoclase,  sp.  gr.  2 '621,  gave 
the  following  results  on  analysis ;  the  green  colour  is  seen  in  micro- 
scope sections  to  be  due  to  a  chloritic  substance  : 

SiOg.       AI2O3.      FegOg.      FeO.        CaO.       MgO.       K2O.        Na20.      Total. 
61-88     18-16      0-85      1-64      0-43      0-08     13-82      2-02     99-44 

L.  J.  S. 

[Rock  Analyses.]  By  Friedrich  Becke  {Tsch.  Min.  Mitth.,  1898, 
18,  94).— Analysis  I,  by  Mrha,  of  leucite-basanite  from  the  1891—1893 
lava-flow  at  Atrio  del  Cavallo,  Vesuvius ;  II,  by  H.  Krczmar,  of 
tonalite-gneiss,  from  Wistra,  Carinthia. 

Loss  on 
Si02.    AI2O3.  FegOg.  FeO.    CaO.   MgO.    KgO.  NagO.  P2O5.  ignition.  Total. 
I.  48-99     19-82     2-59     5-26     8-13     2-82     9-06     3-17     0-33       —       100-17 
II.  63-09     18-89     3-48     2*02     6-18  -1-97     1-30     3-14      —       0-63     100-70 

L.  J.  S. 

[Classification  of  the  Volcanic  Rocks  of  Mont-Dore].  By 
Michel  L^vy  (Compt.  rend.,  1899,  128,  1078— 1082).— The  volcanic 
rocks  of  Mont-Dore  are  divisible  into  two  series,  a  central  and  a 
peripheral  one.  The  rocks  composing  these  series  originate  from  two 
different  foci  of  volcanic  activity,  and  analysis  shows  that  there  is  a 
corresponding  difference  in  their  petrographical  and  chemical  charac- 
ters. Bock  specimens  from  the  central  series  have  already  been 
analysed  ;  those  from  the  peripheral  group  have  only  recently  been 
studied  by  Bonjean  (see  following  abstract).  The  magma  of  the  peri- 
pheral rocks  is  very  rich  in  alkalis,  potash  and  soda  being  present  in 
nearly  equal  proportions;  they  contain  but  little  lime.  The  rocks  of  the 
central  series  consist  of  basic  andesite,  labradorite,  basalt,  and 
trachyte ;  these  contain  more  soda  than  potash,  and  more  lime  is 
present  than  in  the  peripheral  series.  The  rocks  of  both  series  con- 
tain notable  quantities  of  magnesia  and  ferric  oxide.  G.  T.  M. 

Analyses  of  Volcanic  Rocks  from  the  Peripheral  Series  of 
Mont-Dore.  By  Edmond  Bonjean  {Compt.  rend.,  1899,  128, 
1096 — 1097). — Eleven  analyses  of  volcanic  rocks  from  the  peripheral 
series  of  Mont-Dore ;  the  specimens  analysed  belong  to  the  following 
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petrographical  species  :  phonolites,  trachytes,  tephrite   with  haiiyne, 
and  compact  and  ophitic  basalts  (see  preceding  abstract).    G.  T.  M. 

Association  of  Argillaceous  Rocks  with  Quartz  Veins  in 
Brazil.  By  Orville  A.  Derby  (Amer.J.Sci.,  1899,  [iv],7,  343—356).— 
In  the  diamond  mining  region  of  Diamantina,  Minas  Geraes,  argilla- 
ceous selvages  are  frequently  associated  with  the  quartz  veins  of  the 
metamorphic  series.  The  most  frequent  is  a  reddish,  foliated  clay, 
which  has  resulted  from  the  decomposition  of  a  micaceous  schist.  The 
inner  portions  of  the  veins  contain  nests  of  white  kaolin  mixed  with 
quartz  ;  this  has  probably  been  derived  from  a  pegmatite  injected  in  the 
micaceous  schist.  A  pure  sample  of  the  granular  kaolin,  on  analysis 
by  E.  Hussak,  gave  SiOg,  44-96  ;  AlgOg,  42-09  ;  HgO,  13-25  per  cent. 
A  detailed  account  is  given  of  these  clays  and  the  rocks  of  the  dis- 
trict, and  in  discussing  the  relations  between  them  the  indications  of 
the  heavy  residues  (containing  rutile,  anatase,  xenotime,  monazite, 
&c.)  are  made  use  of.  An  analysis  by  Hillebrand  is  given  of 
kyanitic  schist.  L.  J.  S. 

Tachylyte  from  the  Floor  of  the  North  Atlantic.  By 
Pierre  Termier  {Compt.  rend.,  1899,  128,  1256 — 1258.  Compare  this 
vol.,  ii,  436). — The  fragments  of  tachylyte  or  hyalobasalt,  dredged  in 
the  North  Atlantic  at  a  point  500  miles  to  the  north  of  the  Azores, 
contain  small,  idiomorphic  crystals  of  translucent  olivine,  together  with  a 
series  of  polychroic,  doubly  refractive  dark  brown  stains  intermingled 
with  a  network  of  fine  trichites,  all  embedded  in  a  vitreous  matrix. 
The  stains  and  trichites  appear  to  indicate  an  incipient  crystallisation 
of  some  mineral  species,  the  optical  characters  of  the  stains  corres- 
ponding with  those  of  a  ferruginous  hornblende.  The  appearance  of 
this  mineral,  however,  to  the  exclusion  of  augite,  would  be  somewhat 
remarkable,  and,  moreover,  the  refractive  index  of  the  stains  differs 
only  slightly  from  that  of  the  matrix.  G.  T.  M. 

Alleged  Existence  of  Fluorine  in  certain  Mineral  Waters. 
ByF.  Parmentier  (Compt.  rend.,  1899,  128,  1100— 1101).— Specimens 
of  glass  subjected  for  some  time  to  the  action  of  the  waters  of  Mont- 
Dore  and  Saint-Honore-les-Bains  become  covered  with  opaque  stains 
resembling  those  produced  by  hydrofluoric  acid ;  these  stains  are  due, 
however,  to  the  deposition  of  silica  and  calcium  carbonate.  They 
may  be  removed  by  scraping  the  glass  with  a  sharp  knife,  and  the 
original  lustre  of  the  glass  is  restored  on  dipping  it  in  dilute  hydro- 
fluoric acid.  Moreover,  numerous  analyses  have  failed  to  reveal  the 
presence  of  fluorine  in  these  mineral  waters.  G.  T.  M. 

Mineral  Waters  from  Bast  Bohemia.  By  Conrad  H.  von 
John  (Jahrb.  hk.  geol.  Keichsanstalt,  Wien,  1898,  48,  375—388). — 
Detailed  analyses  are  given  of  seven  waters  from  East  Bohemia. 
The  composition  is  not  that  of  normal  spring  water ;  the  pre- 
dominating sulphates  probably  owe  their  origin  to  the  decomposition 
of  pyrites  in  the  rocks  from  which  the  waters  issue.  L.  J.  S. 

Chemical  Investigations  in  the  Red  Sea.  By  Konrad 
Natterer  (MoncUsh,  1899,  20,  1 — 263). — A  detailed  account  is  given 
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of  the  chemical  researches  made  during  a  voyage  on  board  the  Pola, 
extending  from  October,  1895,  to  May,  1896.  A  large  number  of 
analyses  were  made  of  the  water  and  of  the  sea-bottom  of  the 
northern  half  of  the  Red  Sea,  and  of  the  Gulfs  of  Suez  and  Akaba. 
Investigations  were  also  made  as  to  the  character  of  the  surrounding 
coasts  and  of  the  islands  of  these  waters.  Relations  are  traced 
between  the  results  obtained  and  the  configuration  and  movements  of 
the  water. 

The  paper  is  accompanied  by  numerous  tables  of  analytical  numbers 
and  by  maps  showing  the  positions  of  the  stations  where  observations 
were  made,  the  depth  of  water,  &c.  T,  H.  P. 


Physiological   Chemistry. 


A  Relation  between  Intra-organic  Oxidations  and  the  Pro- 
duction of  Kinetic  Energy  in  the  Organism.  By  Alexandre 
PoEHL  {Compt.  rend.,  1899,  128,  1046— 1047).— The  author  has 
previously  shown  that  certain  mineral  waters  have  a  very  high 
osmotic  pressure,  and  their  ingestion  causes  a  notable  increase  in  the 
osmotic  pressure  of  the  urine  as  measured  by  the  reduction  in  its 
freezing  point.  He  now  finds  that  the  administration  of  spermine 
hydrochloride  in  sodium  chloride  solution  likewise  causes  an  increase  in 
the  osmotic  pressure  of  the  urine,  accompanied  by  a  remarkable 
increase  in  the  proportion  of  chlorides  and  by  a  high  coefficient  of 
intraorganic  oxidation.  The  breaking-down  of  proteids  into  substances 
of  lower  molecular  weight  necessarily  increases  the  osmotic  pressure 
of  the  liquids  containing  them,  and  the  increase  in  osmotic  pressure 
produced  by  spermine  confirms  the  author's  view  that  the  physiol- 
ogical effect  of  this  substance  is  due  to  a  power  of  accelerating  intra- 
organic oxidation.  C.  H.  B. 

Reducing  Power  of  Tissues :  the  Blood.  By  Henri  Helier 
(Compt.  rend.,  1899,  128,  1043—1046.  Compare  this  vol.,  ii,  374).— 
The  blood  has  very  considerable  reducing  power,  and  with  the  ex- 
ception of  the  lymph  exceeds  in  this  respect  every  other  tissue  of  the 
animal  body.  As  a  rule,  the  venous  blood  has  more  reducing  power 
than  arterial  blood,  but  this  is  not  always  the  case,  and  the  difference 
seems  to  be  due,  in  part  at  least,  to  the  variable  distribution  of  the 
blood  corpuscles.  After  food,  the  number  of  corpuscles  increases  in 
venous  blood,  but  diminishes  in  arterial  blood.  The  reducing  power 
of  the  blood  increases  rapidly  as  the  blood  becomes  charged  with  the 
products  of  digestion,  and  then  diminishes  slowly  as  nourishment  is 
provided  to  the  other  tissues. 

The  reducing  power  of  the  blood  varies  under  the  influence  of  many 
other  causes,  such  as  variable  distribution  of  the  corpuscles,  variations 
in  the  quantity  of  plasma,  and  variations  due  to  elimination  of  the 
reducing  substances  resulting  from  want  of  assimilation.      C.  H.  B. 
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Similarity  of  the  Absorption  of  Liquids  in  Muscles  and  in 
Soaps.  By  Jacques  Loeb  {PJiuger's  Archiv,  1899,  75,  303-309).— 
In  a  0*7  per  cent,  solution  of  sodium  chloride,  a  muscle  takes  up  only 
1  per  cent,  of  water  in  18  hours;  in  an  isotonic  solution  of  lithium 
chloride,  its  weight  remains  unchanged.  In  an  isotonic  solution  of 
potassium  chloride,  bromide,  or  iodide,  the  muscle  takes  up  40  per  cent, 
of  its  weight ;  in  solutions  of  the  chlorides  of  calcium,  strontium, 
barium,  cobalt,  or  manganese,  20  per  cent.  This  relationship  of  the 
absorption  of  liquids  in  muscles  shows  a  complete  analogy  to  what 
occurs  in  sodium,  potassium,  or  calcium  soaps.  The  main  cause  in 
both  cases  is  osmotic  pressure,  and  not  capillary  force.       W.  D.  H. 

Absorption  of  Iodine  by  the  Skin,  and  its  Localisation  in 
Certain  Organs.  By  F.  Gallard  {Gumpt.  rend.,  1899,  128, 
1117 — 1120). — As  the  result  of  experiments  made  on  rabbits,  the 
author  draws  the  following  conclusions.  1.  The  healthy  skin  is 
penetrated  by  aqueous  solutions  of  iodides,  and  the  iodine  thus  intro- 
duced into  the  system  can  be  recognised  and  estimated  in  the  urine 
and  viscera.  2.  The  diet  plays  an  important  part  in  the  elimination 
of  the  iodine.  3.  Certain  organs,  the  brain,  for  example,  absorb 
relatively  large  proportions  of  the  element.  Only  a  portion  of  the 
animal's  abdomen  was  bathed  in  the  iodide  solution,  and  tables  are 
given  showing  the  relationship  between  the  number  of  baths  and 
the  amount  of  iodine  in  the  urine.  The  change  from  the  ordinary 
vegetable  fare  to  a  dry,  amylaceous  diet  produces  a  marked  increase 
in  the  amount  of  iodine  eliminated.  Those  organs,  like  the  brain 
and  glands,  which  are  richest  in  phosphorus  and  nuclein  compounds 
have  the  greatest  absorptive  power  for  iodine.  G.  T.  M. 

Pats  of  Carbonic  Oxide  in  the  Animal  Body.  By  F.  Wach- 
HOLTz  {Pfiuger's  ArcMv,  1899,  75,  338—340.  Compare  this  vol., 
ii,  372). — Gaglio  (Arch.  exp.  Path.  Pharm.,  22,  233)  has  recently 
published  a  paper  on  this  subject,  in  which  the  conclusions  are  in  the 
main  different  from  those  of  the  author.  Gaglio's  methods  are  not 
regarded  as  trustworthy.  W.  D.  H. 

Behaviour  of  Glucosamine  Hydrochloride  in  the  Animal 
Body.  By  Edmund  Fabian  (^et^.  physiol.  Chem.,  1899,  27,  167—177). 
— Glucosamine  hydrochloride  is  not  a  source  of  glycogen.  It  is 
recognisable  in  the  intestine  12  hours  after  its  administration,  and  is 
found  in  the  urine  after  large  doses  (15 — 20  grams),  but  not  after 
small  doses  (3  grams).  After  subcutaneous  injection  in  doses  of 
2 — 3  grams,  most  of  it  is  found  in  the  urine.  The  experiments  were 
made  on  rabbits.  W.  D.  H. 

Inorganic  Compounds,  and  Especially  those  of  Iron,  in  the 
Human  Foetus.  By  Louis  Hugounenq  {Compt.  rend.,  1899,  128, 
1054 — ^1056). — A  full  developed  normal  human  foetus  contains  about 
100  grams  of  inorganic  compounds,  but  the  quantity  of  ferric  oxide 
present  is  only  about  0*42  gram.  During  the  last  three  months  of 
foetal  life,  the  absorption  of  inorganic  compounds  in  general  and  of 
iron  compounds  in  particular  by  the  foetus  is  twice  as  great  as  during 
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the  whole  of  the  preceding  six  months.  This  excessive  drain  of 
inorganic  salts  from  the  mother  may  account  for  the  malnutrition  and 
other  pathologic  effects  often  observed  during  the  later  stages  of 
pregnancy,  and  it  would  probably  be  advantageous  to  give,  during  this 
period,  a  diet  unusually  rich  in  iron,  phosphorus,  and  calcium.  The 
administration  of  compounds  of  these  elements  in  the  form  of  medicine 
is,  however,  of  little  utility.  C.  H.  B. 

Lecithin  and  other  *  Myelin  Substances '  in  Brain  and  Egg- 
Yolk.  By  G.  Zuelzer  {Zeit.  physioL  Ckem.,  1899,  27,  254—266).— 
The  method  adopted  for  the  separation  of  myelin  substances  in  the 
brain  is  as  follows :  The  brain  is  first  extracted  with  ether.  On 
partial  evaporation  of  the  ether,  the  protagon  is  partly  precipitated  ;  on 
the  removal  of  this  and  addition  of  acetone,  a  voluminous  precipitate 
is  obtained ;  this  is  free  from  cholesterol,  which  remains  in  solution. 
The  precipitate  consists  of  several  substances  containing  phosphorus ; 
one  of  these,  protagon,  is  insoluble  in  ether  free  from  cholesterol ;  the 
part  which  is  soluble  in  ether  is  divisible  by  addition  of  excess  of 
alcohol  into  two  parts  ;  the  one  which  remains  in  solution  is  lecithin, 
the  other,  which  is  precipitated,  consists  of  two  new  'myelin  sub- 
stances '  which  have  still  to  be  fully  identified.  Egg-yolk  gives 
somewhat  similar  results.  W.  D.  H. 

Formation  of  Uric  Acid.  By  J.  Weiss  {Zeit.  physiol.  Chem.j 
1899,  27,  216 — 218). — Croton  oil  irritates  the  intestine  and  causes  an 
increase  of  leucocytes  there,  but  it  does  not  produce  an  increase  of 
uric  acid  in  the  urine.  Glycocine  and  uric  acid  itself  also  give 
negative  results.  Feeding  with  thymus  or  pancreas  produces  increase 
of  uric  acid,  which  is  not  prevented  by  a  simultaneous  dose  of  quinic 
acid.  \V.  D.  H. 

Excretion  of  Phosphoric  Acid  after  Castration.  By  Friedrich 
N.  ScHULZ  and  0.  Falk  {Zeit.  physiol.  Chem.,  1897,  27,  250—254).— 
Cur^tulo  and  Tarulli  {Centr.  Physiol,  1895,  9,  149—152)  state  that, 
after  castration,  animals  secrete  much  less  phosphoric  acid  in  their 
urine ;  they  regard  this  as  due  to  a  retention  of  the  phosphates  in 
the  body.  The  present  experiments,  made  on  bitches  before  and  after 
removal  of  the  ovaries,  lend  no  support  to  this  statement ;  the  amount 
of  urinary  phosphate  is  practically  unchanged.  W.  D.  H. 

Fractional  Precipitation  of  the  Products  of  Peptic  Digestion 
by  Zinc  Sulphate.  By  F.  Zunz  {Zeit.  physiol.  CJiem.,  1899,  27, 
219 — 249). — By  means  of  zinc  sulphate,  the  products  of  gastric  diges- 
tion can  be  fractionally  precipitated.  The  characters  of  each  fraction 
are  described,  and  agree  very  closely  with  those  previously  separated 
with  ammonium  sulphate  by  Pick,  but  zinc  sulphate  is  stated  to  be 
the  more  convenient  reagent.  The  eight  fractions  are  proto-albumose, 
hetero-albumose,  four  varieties  of  deutero-albumose,  and  two  of 
peptone.  W.  D.  H. 

Toxic  Action  of  Sugars.  By  Julius  von  Kossa  {PJiiiger's  Archiv, 
1899,  75,  310 — 331). — Large  doses  of  sugar  injected  subcutaneously,  or 
small  doses  repeated  for  a  long  time,  produce  pathological  changes  in 
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the  organism.  The  sugars  used  in  the  research  were  principally  cane 
sugar  and  dextrose ;  the  animals  were  birds  and  mammals  ;  the 
symptoms  observed  were  cyanosis  of  the  comb  (in  birds),  bronchial 
catarrh,  oedema  of  lungs,  diarrhoea,  muscular  weakness  and  sleepiness, 
incoordination,  polydipsia,  a  gouty  state,  nephritis,  and  an  increased 
secretion  of  total  nitrogen,  urea,  rnd  ammonia  in  the  urine.  Special 
attention  is  directed  to  symptoms  similar  to  those  seen  in  diabetes. 

W.  D.  H. 

Action  of  Tolylenediamine  on  the  Red  Corpuscles.  By 
Louis  Lapicque  and  A.  Y AST  (Compt.  o^end.,  1899,128,  1244—1247). — 
Metatolylenediaraine  [Me:(IsrH2)2=  1 :2:4],  introduced  subcutaneously 
into  dogs,  brings  about  destruction  of  the  red  corpuscles,  but  its 
action  is  not  entirely  direct,  for  very  little  haemoglobin  is  found  dis- 
solved in  the  blood  plasma,  although  iron  accumulates  in  the  liver  and 
spleen.  The  poison  in  small  doses  diminishes  the  resistance  of  the 
blood  corpuscles  to  plasmolysis  ;  this  is  demonstrated  experimentally 
by  placing  some  of  the  blood  in  hypoisotonic  saline  solutions  of 
decreasing  concentration  ;  it  also  produces  an  alteration  in  the  colour- 
ing matter  consequent  on  the  formation  of  methsemaglobin  ;  with  large 
doses  this  change  is  so  pronounced  that  the  blood  becomes  chocolate 
coloured.  This  alteration  and  weakening  of  the  red  corpuscles  leads 
to  their  destruction  by  the  haematolytic  organs,  and  especially  the 
liver.  G.  T.  M. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Decomposition  of  Cement  by  Bacteria.  By  Albert  Stutzer  and 
R.  Hartleb  (ZeiL  angew.  Chem.,  1899,  402 — 403). — The  loss  of  calcium 
by  a  cement  exposed  to  the  prolonged  action  of  ordinary  drinking 
water  is  due,  not  only  to  the  solvent  action  of  carbonic  acid,  but  may 
also  depend  to  some  extent  on  the  action  of  bacteria.  The  brownish, 
muddy  residue  of  a  cement  which  had  lain  in  water  for  a  long  time 
was  washed  with  sterilised  water  and  then  added  to  a  solution  of 
ammonium  sulphate  containing  1  gram  per  litre.  In  6  days,  nitrite 
was  found  to  be  present,  and  in  14  days  the  ammonia  had  entirely 
disappeared.  Asparagine  is  also  converted  into  nitrite,  but  much 
more  slowly,  and  sodium  nitrite  is  slowly  oxidised  to  nitrate  through 
the  agency  of  the  microbes  present  in  the  cement.  E.  W.  W. 

Fermentation  of  Bilberry  Must.  By  R.  Otto  {Bied.  Centr.^ 
1899,  28,  284—286;  from  Landw.  Jahrh.,  1898,  261).— Bilberries 
from  Upper  Silesia  contained  acid  corresponding  with  0*91  to  1*46  per 
cent,  of  tartaric  acid,  and  3*5  to  7  per  cent,  of  sugar.  The  must 
which  naturally  flows  from  the  crushed  berries  is  less  acid,  and  richer 
m  sugar,  than  that  obtained  by  artificial  pressure.  To  obtain  wine 
which  will  keep,  a  considerable  amount  of  sugar  has  to  be  added. 

Fermentation  with  ordinary  yeast  is  only  vigorous  in  presence  of 
nitrogenous  matter,  such  as  ammonium  chloride,  or,  better,  asparagine 
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(0*6  gram  in  1  litre).  Pure  yeast  produced  vigorous  fermentation  in 
must  to  which  sugar  and  water  alone  were  added,  but  the  process  was 
3  J  times  as  long  as  when  nitrogen  compounds  were  present.  The  best 
results  were  obtained  with  pure  yeast  and  ammonium  chloride  (20  to 
30  grams  per  hectolitre).  N.  H.  J.  M. 

Sterilisation  of  Potable  Waters  by  Ozone.  By  Louis  Marmier 
and  Henri  Abraham  {Compt.  rend.,  1899,  128, 1034 — 1035).  —Potable 
water  was  treated  on  a  large  scale  with  a  current  of  ozone,  conducted 
from  the  generator  into  channels  of  masonry  along  which  flowed  the 
water  to  be  treated.  All  the  pathogenic  organisms  are  destroyed,  and 
only  some  germs  of  Bacillus  suhtilis  resist  the  action  of  the  gas.  The 
reduction  in  the  quantity  of  dissolved  organic  matter  also  makes  the 
water  a  less  favourable  nidus  for  any  germs  that  may  subsequently 
fall  into  it.  C.  H.  B. 

Experiments  with  Ferric  Sulphate  for  Killing  the  Denitrify- 
ing Organisms  of  Stable  Manure,  and  for  Preventing 
Erysipelas  and  Swine  Fever.  By  0.  Muller  {Bied.  Centr.,  1899, 
28,  348  ;  from  J.  Landw.,  1898,  207). — The  preparation  employed 
contained  :  ferric  sulphate,  66*18,  sulphuric  anhydride,  6*40,  and  ferrous 
sulphate,  5*30  per  cent.  In  the  case  of  pure  cultivations  of  denitrify- 
ing organisms,  the  addition  of  1  gram  of  the  powder  sufficed  to  sterilise 
10  grams  of  the  slightly  alkaline  solution,  or  more  of  a  neutral  solu- 
tion, in  24  hours.  It  is  best  to  employ  a  solution  for  destroying  the 
microbes  in  fseces ;  40  c.c.  of  a  5  per  cent,  solution  is  sufficient  for  100 
grams  of  manure. 

Experiments  with  pure  cultures  of  erysipelas  and  swine  fever  bac- 
teria showed  that  they  were  killed  by  0*5  per  cent,  of  the  powder. 

N.  H.  J.  M. 

Barium  in  Plants  and  Soil.  By  Richard  Hornberger  {Landw. 
Versuchs.-Stat.,  1899,51,  473— 478).— The  ash  of  different  parts  of 
the  trunk-wood  of  two  copper-beeches,  102  and  105  years  old,  was 
found  to  contain  from  0*97  to  120,  and  0'57  to  0*90  per  cent,  of 
baryta  (compare  Miindener  forstl.  Hefte.,  1898,  No.  14,  94).  The 
soil  was  found  to  contain  a  small  amount  of  baryta  ;  400  grams  ex- 
tracted with  hot  5  per  cent,  hydrochloric  acid  yielded  9  milligrams  of 
barium  sulphate. 

Barium  was  detected  by  Forchammer  [Ann.  Phys.  Chem.,  1855,  [i], 
95,  60)  in  the  ashes  of  beech,  oak,  and  birch,  &c.,  and  by  Boedeker 
and  Eckhard  (Annalen,  1856,  100,  294)  in  beech  wood  and  in  the 
sandstone  near  Gottingen  (compare  also  Scheele,  Optcs.  Chem.  et  Phys. 
Lips.,  1788,  1,  258).  It  also  occurs  in  the  Nile  mud  (Knop,  Landw. 
Versuchs.-Stat,  17,  65)  and  in  wheat  grown  in  the  Nile  valley 
(Dworzak,  ihid.,  398).  N.  H.  J.  M. 

Reducing  and  Invertible  Sugar  in  the  Stalks  of  Maize. 
By  Constantin  I.  Istrati  and  G.  G^ttinger  {Compt.  rend.,  1899, 
128,  1040 — 1043). — In  maize,  the  weight  of  the  stalk  diminishes  in 
the  inverse  ratio  of  its  increase  in  volume  because  the  assimilation  of 
solid  matter  is  slower  than  the  loss  of  water.  Before  inversion  and  up 
to  70  days  of  growth,  the  juice  is  generally  Isevogyrate,  but  the  Isevo- 
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gyrate  power  gradually  diminishes  and  changes  to  dextrogyrate,  which 
increases  as  vegetation  advances.  The  quantity  of  invertible  sugar 
present  is  at  least  twice  as  great  as  that  of  the  reducing  sugar,  and  it 
increases  with  the  age  of  the  plant.  The  maximum  in  the  green 
stalks  after  94  days  growth  is  about  1*89  per  cent.,  but  the  proportion 
in  the  dry  stalk  is  about  8-62  per  cent.  C.  H.  B. 

Reducing  and  Invertible  Sugar  of  Maize  Stalks  after  Re- 
moval of  the  Ear  at  the  Commencement  of  Formation.  By 
CoNSTANTiN  I.  IsTRATi  and  G.  (Ettinger  {Compt.  rend.,  1899,  128, 
1115 — 1117). — Tables  are  given  showing  the  effect  of  removing  the 
ears  of  maize  on  the  amount  of  sugar  contained  in  the  stalks.  The 
weight  of  the  stalks,  the  sp.  gr.  of  the  sap,  and  the  dry  weight 
increase  when  the  ears  are  removed.  In  10  cases  out  of  the  15  species 
of  maize  studied,  the  removal  of  the  ear  promotes  an  increase  of 
invertible  sugar  ;  in  the  five  remaining  cases,  which  are  those  of  plants 
containing  the  largest  quantity  of  sugar  in  the  normal  condition,  the 
removal  of  the  ear  brings  about  an  actual  decrease  in  the  amount  of 
sugar  present.  Gr.  T.  M. 

Glycollic  Acid  in  the  Sugar-cane.  By  Edmund  C.  Shorey 
(/.  Amer.  Chem.  Soc,  1899,  21,  45 — 50). — On  adding  a  few  drops  of 
nitric  acid  to  sugar-cane  juice  clarified  by  means  of  a  slight  excess  of 
basic  lead  acetate,  a  white,  crystalline  precipitate  is  formed  ;  the  author 
shows  that  this  is  a  mixture  of  lead  salts  of  glycollic  acid.  This  acid 
exists  as  such  in  the  cane,  and  can  be  readily  isolated  by  treating  the 
fresh  cane-juice  with  an  excess  of  freshly  precipitated  cupric  hydroxide  ; 
the  precipitate  formed  is  thoroughly  washed  with  cold  water,  decom- 
posed with  hydrogen  sulphide,  and  the  liquid  freed  from  copper 
sulphide  by  filtration.  The  resulting  acid  filtrate  is  evaporated  until 
crystals  begin  to  form,  when  on  cooling  a  solid  mass  of  glycollic  acid 
crystals  separates.  The  quantity  of  the  acid  thus  obtained  corresponds 
with  75 — 80  per  cent,  of  the  total  acidity  of  the  juice.  The  occurrence 
of  glycollic  acid  in  cane-juice  is  held  to  account  for  (1)  the  occasional 
presence  of  formic  acid  in  the  vapours  from  multiple-effect  evaporators, 
since  glycollic  acid  decomposes  below  100°,  yielding  formic  acid. 
(2)  Part,  at  least,  of  the  colour  of  low-grade  sugar  products,  as  glycollic 
acid  readily  chars.  (3)  The  frothing  of  boiled  molasses  on  standing, 
the  gas  to  which  this  is  due  being  evolved  in  the  decomposition  of 
glycollic  acid.  •  T.  H.  P. 

Peptone  in  Sugar  Beet  Juices.  By  A.  Eumpler  {Bied  Gentr., 
1899,  28,  358 ;  from  Deut.  Zuckerind,  1898,  302,  and  Oesterr.  Zeits. 
Zucherind,  1898,  270). — Peptones  were  detected  in  various  inter- 
mediate products  of  the  manufacture  of  sugar.  It  is  supposed  that 
peptones  behave  like  amido-acids,  showing  both  acid  and  alkaline 
reaction,  and  combining  both  with  acids  and  bases.  It  is  possible  that, 
when  juices  containing  lime  are  treated  with  sulphurous  acid,  peptones 
and  also  proteids,  which  resemble  peptones  in  several  respects,  are 
precipitated  along  with  calcium  sulphite.  N".  H.  J.  M. 

Girard's  Researches  on  Caoutchouc  Milk.  By  LiioN  Lindet 
{BuU.  Soc.  Chim.,l89S,  [iii],  19,  812— 815).— This  is  an  account  of  the 
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results,  hitherto  unpublished,  obtained  by  the  late  Aim6  Gieard. 
From  whatever  source  obtained,  caoutchouc  milk  presents  the 
appearance  of  a  white,  somewhat  viscous,  milky  liquid,  which  is  seen 
by  the  microscope  to  consist  of  a  multitude  of  globules,  having  a 
diameter  of  3 — dfx,  suspended  in  a  clear  serum.  The  sp.  gr.  of  the 
latter,  freed  from  caoutchouc,  varies  between  1*037  and  1'040.  On 
adding  to  the  "  milk, "with  constant  agitation,  an  equal  volume  of  95  per 
cent,  alcohol,  the  globules  run  together,  and  the  mass  of  caoutchouc 
thus  formed  can  be  separated  and  weighed.  The  following  results 
were  thus  obtained  from  a  number  of  specimens  : 

Caoutchouc 
Source.  Sp,  gr.  per  cent. 

Temsimbxico  {ITaucornia  speciosa)    ...     0*990  31*6 

African  lianas    0987  33-4 

"PsiYa,  (Siphonia  elastica)     0*986  42*6 

Nicaragua  {Gastilloa  elastica)  0*980  32*3 

Algeria  (Ficus  macrophylla) 1  '000  37*5 

(     „  „       ) 1-005  37*1 

„         (     „     elastica) 1*001  17*3 

„         (     „     nitida)    0*971  31*3 

„         (     „     Icevigata)   1*005  280 

New  Caledonia  (Kickxia  Africana)...     1*005  27*0 

The  coagulation  of  the  "  milk "  is  in  practice  brought  about  by 
heating,  with  or  without  the  addition  of  alum,  common  salt,  sulphuric 
acid,  lemon  juice,  vegetable  infusions,  &c.  Good  results  are  also 
obtained  by  heating  the  "  milk  "  at  50°  and  agitating  in  a  churn. 

N.L. 

Wines  obtained  by  Heating  before  Fermentation.  By  August^ 
EosENSTiEHL  (Compt.  rend.,  1899,  128,  1050— 1052).— The  author 
has  compared  on  a  large  scale  the  properties  of  wines  prepared  from 
must  that  has  previously  been  heated  (Abstr.,  1897,  ii,  339)  with 
wine  prepared  in  the  ordinary  way.  The  preliminary  heating  increases 
the  yield  of  juice  from  a  given  quantity  of  grapes,  and  both  the  un- 
fermented  juice  and  the  wine  prepared  from  it  are  deeper  and  richer 
in  colour  than  wine  obtained  from  the  same  grapes  in  the  usual  way ; 
the  wines  from  the  heated  must  also  have  more  body,  and  are 
superior  in  flavour. 

The  sterilised  musts  were  fermented  with  yeasts  of  various  definite 
kinds,  and  always  gave  a  higher  alcoholic  strength  than  the  unheated 
musts.  No  differences  in  flavour  were  observed  with  different  yeasts, 
and  it  would  seem  that  there  is  no  advantage  in  using  yeast  exclusively 
of  one  species.  Cultivated  yeasts,  however,  always  gave  somewhat 
better  results  than  crude  yeast.  The  wines  from  the  heated  musts 
were  always  found  to  be  free  from  the  disease  known  as  "  turning," 
whilst  other  wines  made  in  the  same  place  were  infested  with  the 
germs  of  this  disease.  C.  H.  B. 

Effect  of  the  Amount  of  Water  and  the  Richness  of  Soil  on 
the  Development  of  the  Roots  and  Above-ground  Growth  of 
Oats.  By  M.  Tucker  and  Conrad  von  Seelhorst  (Bied.  Cenir.,  1899, 
28,    269—273;  from  J.  Landtv.,   1898,   46,    52).— The  experiments 
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were  made  in  zinc  vessels  containing  17,130  grams  of  soil  (dry). 
There  were  three  series ;  with  (1)  12-35,  (2)  15-41,  and  (3)  16-44  per 
cent,  of  water,  and  each  series  included  pots  without  manure  and  with 
different  amounts  of  various  manures. 

Production  of  grain  and  straw  increased  with  the  amount  of  water 
supplied,  whilst  the  amount  of  roots  diminished.  With  the  least 
amount  of  water,  the  development  of  the  roots  was  greatest,  both 
absolutely  and  relatively,  but  the  increased  amount  of  roots  was 
unable  to  supply  the  amount  of  food,  and  especially  water,  necessary 
for  the  production  of  a  corresponding  amount  of  straw  and  grain. 
With  more  water,  a  smaller  quantity  of  root  was  able  to  furnish  a 
greater  amount  of  nutritive  matter  and  water  to  the  above  ground 
growth. 

Deficiency  of  phosphoric  acid  induced  relatively  increased  production 
of  roots,  but,  as  in  the  case  of  deficiency  of  water,  the  increased  amount 
of  root  was  unable  to  compensate  for  the  poorness  of  the  soil.  Abun- 
dance of  manure  increases  the  amount  of  both  roots  and  above-ground 
growth  3  the  increase  in  straw  and  grain  is,  however,  greater  than 
that  of  roots,  so  that  in  presence  of  manure  a  given  amount  of  roots 
produces  more  straw  and  grain  than  in  its  absence. 

With  increased  supply  of  water,  and  with  manure,  the  proportion  of 
above-ground  growth  to  roots  is  considerably  increased.  Without 
manure  and  with  14-35  per  cent,  of  water  in  the  soil,  the  relation  of 
the  amount  of  root  to  that  of  grain  and  straw  was  1  :5-41.  With 
the  same  amount  of  water  and  with  manure  (^2^5'  -^2^'  ^^^  ■^)  *^^ 
relation  was  1  :  6-43.  With  16-44  per  cent,  of  water,  the  relations 
were  1  :  9-41  and  1  :  16-16  without  and  with  the  same  manure  res- 
pectively. N.  H.  J.  M. 

Digestibility  of  Various  New  Poods  and  the  Changes  pro- 
duced in  them  when  superheated.  By  Bernhard  Schulze 
(Bied.  Gentr.,  1899,  28,  287 — 288 ;  from  Jahresher.  agric.  chein. 
Versuchs.-Stat.,  Breslau,  1896). — The  following  percentage  amounts  of 
proteids  were  digested  in  gastric  and  pancreatic  juice  : 

1.  Residues  of  the  manufacture  of  wheat  starch  98 

2.  Fish  freed  from  fat  94—97-1 

3.  Mixture    of    potato    pulp  (80)    and    molasses 

(20  per  cent.) 76*2 

The  digestibility  of  the  residues  from  the  manufacture  of  alcohol 
from  maize  may  be  considerably  diminished  by  superheating,  but 
residues  which  are  merely  darkly  coloured  do  not  differ  much  in 
digestibility  from  light-coloured  residues.  The  digestibility  coefficients 
as  determined  were:  light-coloured  residues,  70-4;  moderately- 
coloured,  69-7  ;  dark  brown,  67*7  ;  superheated  and  partially  burnt, 
62-5  and  45-2  per  cent.  N.  H.  J.  M. 

Molasses  as  Cattle  Pood.  By  Dickson  and  L.  Malpeaux  {Bied. 
Gentr.,  1899,  28,  327—328  ;  from  Ann.  Agron.,  1898,  24,  353).— 
Experiments  in  which  sheep,  pigs,  and  bullocks  were  fed  without  and 
with  molasses  in  addition  to  other  foods  showed  in  each  case  an 
increase   in  live  weight  under  the  influence  of  the  molasses.     With 
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cows,  no  change  was  observed  as  regards  amount  and  composition  of 
the  milk,  but  the  weight  of  the  cows  increased  somewhat  more  than 
without  molasses.  The  food  was  also  found  to  be  suitable  for  horses 
when  given  with  lucerne  hay  and  wheat  straw  as  a  substitute  for  a 
portion  of  the  oats.  Attention  is  directed  especially  to  the  use  of 
molasses  as  an  addition  to  inferior  hay,  which  would  otherwise  not  be 
consumed.  The  molasses  contained  :  sugar,  46 ;  nitrogenous  matter, 
11*56  ;  water,  26-8  ;  and  ash,  9*45  per  cent.  N.  H.  J.  M. 

Investigations  of  Soils.  By  Beenhard  Schulze  (Bied.  Centr., 
1899,  28,  286 ;  from  Jahresher.  agric.  chem.  Versuchs-Stat.  Breslau,  1896). 
— Analyses  are  given  of  (1)  two  Bulgarian  soils,  and  (2)  of  two  soils  from 
Asia  Minor.  The  former  are  very  deep  soils,  whilst  the  latter  are 
marl  soils  which  produce  two  crops  yearly,  notwithstanding  imperfect 
methods  of  cultivation.  The  results  given  are  percentages  in  dry 
substance. 

Organic  Matter.      N. 
.    Tj  ,       .  fa.         6-28  0-157 

1-  ^^^^^^^^ \b.       17-23  0-801 

O        A     •       TVT-  r«.  —  0-305 

2.  Asia  Minor...  I  j^       10-43  0-267 


Injurious  Effect  of  Sea-water  on  Soil.  By  A.  J.  Swavinq 
(Landw.  Versuchs.-Siat.y  1899,  61,  463 — 471). — In  consequence  of  the 
high  tide  and  the  strong  wind  on  December  23 — 24,  1894,  the  sea 
dams  of  Zealand  and  South  Holland  partly  collapsed  and  let  in  the 
sea.  Samples  of  soil,  and  of  the  water  of  the  ditches,  were  taken  at 
different  times  for  determining  the  chlorine  in  order  to  ascertain  to  what 
extent  the  resulting  infertility  of  the  soil  was  due  to  the  presence  of 
sodium  chloride.  It  was  found  that,  whilst  in  one  case  the  soil,  to  a 
depth  of  25  cm.,  contained  as  much  as  6-220  per  thousand  of  chlorine, 
in  two  other  cases  only  0-533  and  1-340  per  thousand  were  present,  and 
that  in  the  course  of  a  year  the  amounts  were  greatly  diminished. 

The  unsatisfactory  condition  of  the  crops  on  the  flooded  land  was 
due  partly  to  the  washing  out  of  the  soil,  and  partly  to  the  mechanical 
action  of  the  sea  and  the  deposition  of  mud  resulting  in  the  formation 
of  hard  crusts  which  hindered  the  washing  out  of  the  sodium  chloride, 
and  sometimes  prevented  germination  of  seeds.  Storp  (Abstr.,  1884, 
856)  showed  that  solutions  of  sodium  chloride  cause  soils  to  lose 
certain  manure-constituents.  N.  H.  J.  M. 

The  Causes  and  the  Importance  of  the  Destruction  of 
Nitrates  in  Soil.  By  W.  KrUger  and  W.  Schneidewind  {Ann. 
Agron.,  1899,26,249—251;  from  Landw.  Jahrh.,  1899,  217—253. 
Compare  this  vol.,  ii,  449). — Whilst  straw,  owing  to  pentosans  pre- 
sent, is  especially  favourable  in  promoting  denitrification,  other 
compounds,  such  as  sugar,  glycerol,  citrates,  malates,  <fec.,  also 
facilitate  the  activity  of  the  microbes.  Peat,  however,  is  inert.  Other 
conditions  favourable  to  denitrification  are  excess  of  moisture — the  loss 
is  considerable  in  submerged  soil — and  high  temperature.  In  practice, 
the  loss  of  nitrogen  is  probably  much  less  than  in  small  experiments. 
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In  the  field,  the  conditions  are  more  favourable  to  nitrification  than  is 
the  case  with  pot  experiments,  and  the  amount  of  nitrates  applied  in 
farmyard  manure  is  far  greater  than  the  loss. 

P.  P.  Dj^herain  (ibid.,  251)  considers  that  the  question  of  denitrifica- 
tion  is  not  sufficiently  important  to  justify  the  amount  of  labour 
expended  on  it  in  Germany,  and  refers  toBr^al's  results  (Abstr.,  1892, 
1259 ;  1896,  ii,  444;  and  Ann.  Agron.,  23,  49,  and  24, 130),  and  to  his 
own  indicating  that  addition  of  starch  to  soil  causes  loss  of  nitrates 
(Abstr.,  1898,  ii,  630).  K  H.  J.  M. 

Specific  Manurial  Requirements  of  Crops.  By  Ferdinand 
WoHLTMANN  {Bied.  Gentr.,  1899, 28,  314 — 315  ;  from  Fuhling's  Landw. 
Zeit.^  1898,  47,  13). — The  following  conclusions  are  drawn  from  the 
results  of  experiments  on  small  plots.     The  soil  was  a  heavy  loam. 

Dung  produced  large  and  healthy  crops  with  cereals,  and  especially 
with  rape,  and  improved  the  soil  physically.  Lime  acted  differently 
with  different  crops ;  it  gave  better  results  with  wheat  than  with  rye 
and  was  injurious  to  maize,  clover,  and  potatoes.  Phosphoric  acid,  as 
double  superphosphate,  injured  beans,  which  ripened  too  soon  and  had 
yellow  leaves.  Kainite  produced,  with  all  crops,  lighter  coloured 
leaves,  and  in  the  case  of  sugar  beet  increased  the  percentage  of  sugar ; 
it  has,  however,  a  very  injurious  effect  on  the  soil  which  has  to  be 
remedied  by  applying  lime.  Ammonium  sulphate  generally  gives 
greater  yields  than  sodium  nitrate,  especially  with  winter  cereals.  In 
rainy  seasons,  as  much  as  20  per  cent,  of  sodium  nitrate  may  be  lost, 
and  there  is  never  any  after-effect  such  as  that  observed  with 
ammonium  sulphate  on  clover.  N.  H.  J.  M. 

Use  of  Artificial  Manures  for  Forcing-House  Crops.  By 
Edward  H.  Jenkins  and  W.  E.  Britton  {Ann.  Rep.  Agric.  Expt.  Staf.y 
Connecticut,  1896,  20,  205— 229).— The  soils  employed  were:  (1) 
turf  previously  mixed  with  stable  manure,  and  (2)  coal  ashes  mixed 
with  pure  calcium  carbonate  and  moss  peat.  The  manures  were  well 
mixed  with  the  soils. 

The  greatest  yield  of  tomatoes  was  obtained  with  the  following 
amounts  of  manures  per  100  square  feet  (8  inches  deep) :  Sodium 
nitrate,4'7j  dissolved  bone  black,  0*94;  and  potassium  chloride,  1*13  lbs. 
With  this  manuring,  the  coal-ash  soil  gave  a  greater  yield  than  was 
produced  in  a  rich  compost,  with  or  without  further  addition  of 
artificial  manure. 

Radishes  also  grew  well  in  coal  ashes  with  peat  and  manures, 
and  developed  more  quickly  than  in  compost.  Similar  results  were 
obtained  with  carnations.  With  cucumbers,  a  greater  yield  was 
obtained  in  ashes,  with  artificial  manures,  than  in  compost,  and  the 
average  weight  of  the  single  cucumbers  was  also  greater.  Sodium 
nitrate  and  cotton  seed  meal  were  about  equally  efficient  in  coal  ashes, 
but  in  compost  the  meal  gave  better  results.  N.  H.  J.  M. 

Manurial  Experiments  with  Flowers.  By  John  Sebelien 
(Bied.  Centr.,  1899,  28,  315—321  ;  from  Gartnertitende,  1898).— 
Experiments  in  which  pelargonias,  fuchsias,  and  heliotropes  were 
variously  manured  showed  that  diluted  liquid  manure  and  potassium 
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phosphate  had  no  effect,  whilst  sodium  nitrate,  and  mixed  manures 
containing  a  good  deal  of  nitrogen,  had  considerable  effect  on  the 
development  of  the  flowers  and  vegetative  organs.  Subsequent 
experiments  with  pelargonias  manured  with  the  same  amounts  of 
nitrogen,  but  varying  amounts  of  other  constituents,  showed  that  a 
complex  manure  gave  better  results  than  nitrogen  alone.  The  least 
amount  of  nitrogen  (4'23  grams)  gave  the  best  results  ;  twice  that 
quantity  was  injurious,  whilst  16*92  grams  was  poisonous. 

Exclusive  nitrogenous  manuring  produced  plants  poor  in  lime, 
magnesia,  phosphoric  and  sulphuric  acids,  and  nitrogen,  whilst  the 
percentage  of  potash  was  high.  The  average  percentage  com- 
position of  the  ash  of  pelargonias  manured  with  the  smallest  amount 
of  nitrogen  in  conjunction  with  other  manure  constituents  was  as 
follows  : 

KgO.  CaO.  MgO.  PA-  SO3.  CI. 

18-21        21-05  2-34         10-80        7-87         6-13 

The  dry  substance  contained  :  N,  3*29,  and  ash,  13*44  per  cent. 

K  H.  J.  M. 

Experiments  with  Nitragin.  By  Andrew  P.  Aitken  {Trans. 
Highland  and  Agric.  Soc.  Scotland,  1898,  [v],  10,  299—305). — Ex- 
periments with  vetches,  made  by  Shirra  Gibb  at  Boon,  in  which 
nitragin  was  applied  to  the  soil,  gave  a  very  slight  increase  of 
produce  as  compared  with  the  yield  obtained  without  inoculation.  The 
differences  are  attributed  to  *'  accident."  On  taking  up  plants  from 
the  different  plots  (without  and  with  inoculation),  it  was  found  that 
some  had  many  large,  whilst  others  were  almost  free  from,  nodules, 
the  nodules  also  varying  in  size ;  these  differences,  however, 
occurred  in  all  the  plots,  whether  inoculated  or  not.  In  experiments 
at  Linhead,  Cockburnspath,  with  beans  and  vetches  grown  together, 
less  grain  and  more  straw  were  obtained  when  nitragin  was  applied 
than  without.  Several  other  experiments  were  made  with  clover,  but 
the  results  were  all  negative.  N.  H.  J.  M. 

Amnionium  Sulphate  and  Sodium  Nitrate  [as  Manures].  By 
E.  Kloepfer  {Bied.  Centr.,  1899,  28,  309—314  ;  from  Unters.  ub.  d. 
WM.  d.  schwtfels.  Ammoniak  u.  d.  Chilisalpeters,  Essen,  1898). — 
Whilst  sodium  nitrate  is  liable  to  loss  in  drainage,  ammonia  is 
absorbed  and  nitrified,  and  is  available  to  vegetation  for  a  long  time. 
On  the  other  hand,  application  of  ammonium  salts  often  necessitates 
application  of  lime,  and  warm  weather  is  required  for  nitrification. 
Nitrate  is  objectionable  on  heavy  soil  by  causing  the  surface  to  become 
caked.  Ammonium  sulphate  is  preferable  for  autumn  manuring  and 
for  oats.  N.  H.  J.  M. 

Conservation  of  the  Nitrogen  of  Farmyard  Manure.  By 
Casimir  Y.  Rogovsky  {Ann.  Agron.,  1899,  25,  244—248;  from  Inaug. 
Diss.  Leipzig). — Artificial  farmyard  manure  was  prepared  by  mixing 
cow-dung  (61*7),  liquid  manure  (26*7),  and  straw  (11-6  parts),  and 
was  kept  in  quantities  of  6  kilograms  for  56  days,  both  alone  and 
with  different  amounts  of  various  substances,  such  as  a  mixture  of 
sulphuric  and  hydrofluosilicic  acids  (a  bye-product  of  the  manufacture 
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of  aluminium),  chalk,  chalk  and  soil,  and  soil  alone.  The  loss  of 
nitrogen  in  the  manure  alone  was  36-6  per  cent.  The  addition  of  acids 
much  diminished  the  loss,  and  to  a  greater  extent  than  could  be 
accounted  for  by  merely  combining  with  the  ammonia ;  this  bio- 
logical action  is  attributed  to  the  hydrofluosilicic  acid.  Chalk  was 
very  effective  in  preserving  nitrogen,  but  its  action  was  irregular, 
whilst  soil  alone  had  only  a  slight  effect. 

The  examination  of  the  nitrogenous  matter  by  Stutzer's  copper 
hydroxide  method  gave  results  indicating  that  the  non-assimilable 
nitrogen  increased  by  25 '6  in  the  manure  treated  with  acid  and  by  41 '2 
when  treated  with  soil.  Subsequent  experiments,  however,  in  which 
mustard  was  manured  with  the  different  manures  showed  that  the 
nitrogen  had  not  become  non-assimilable,  and  that  the  amount  of  pro- 
duce was  much  higher  where  the  loss  of  nitrogen  had  been  least.  It 
is  concluded  therefore  that,  not  only  proteids,  but  also  certain  amides, 
are  precipitated  by  Stutzer's  method. 

The  conclusion  also  is  drawn  that  only  the  nitrogen  of  the  liquid 
manure  is  available  to  plants,  that  of  straw  and  faeces  being  without  effect. 

Less  water  is  necessary  to  produce  1  gram  of  dry  substance  when 
highly  nitrogenous  manure  is  present  than  with  less  nitrogen. 

P.  P.  DjSh^rain  (ibid.,  248)  considers  that  the  method  employed  is 
unsuitable,  as  with  only  6  kilograms  of  manure  the  temperature 
would  not  rise  sufficiently  to  produce  enough  carbonic  anhydride  to 
retain  the  ammonia ;  and  the  conditions  as  regards  access  of  air  are 
quite  different  in  such  small  amounts  as  compared  with  heaps  con- 
taining several  cubic  yards.  Whilst  it  is  of  interest  that  in  the  time 
over  which  the  experiments  extended  only  the  nitrogen  of  the  liquid 
manure  was  utilised,  there  can  be  no  doubt  that  the  nitrogenous 
matter  of  the  faeces,  originally  insoluble,  gradually  becomes  available 
as  time  goes  on.  N.  H.  J.  M. 

Effect  of  Nitrate  on  the  Development  of  Barley.  By  Dm.  N. 
Prianischnikofp  and  S.  M.  Kouznezoff  (Ann.  Agron.,  1899,  25, 
254 — 256  ;  from  Izv.  Moscow  Selskokhov.  Inst.,  3,  1897,  ii,  53). — 
Experiments  similar  to  Hellriegel's  were  made  with  oats  grown  in 
sand  and  manured  with  various  amounts  of  sodium  nitrate  in  addition 
to  ash  constituents.  The  results  show  a  regular  increase  of  produce 
with  increased  addition  of  nitrate  up  to  a  certain  point,  after  which 
an  excess  of  nitrate  is  injurious.  The  nitrate  was  most  completely 
utilised  when  given  in  the  smallest  amounts.  With  very  small  quantities 
of  nitrate,  the  results  indicate  that  there  was  possibly  a  very  slight 
fixation  of  free  nitrogen,  presumably  under  the  influence  of  algae. 

K  II.  J.  M. 

Perchlorate  in  Chili  Saltpetre.  By  B.  Sjollema  (Bied.  Centr., 
1899,28,286—287;  horn  Deut.  Landw.  Presse,  1897,  No.  22,  195. 
Compare  Abstr.,  1897,  ii,  585).— In  reply  to  Wagner  (Abstr.,  1898, 
ii,  252),  the  author  states  that  he  only  suggested  (having  no  experi- 
mental evidence)  that  0*5  per  cent,  of  perchlorate  is  probably  injurious. 
Experiments  in  which  150 — 200  kilos,  of  nitrate  containing  1*4  per 
cent,  of  perchlorate  was  applied  per  hectare  showed  that  rye  was 
much  injured  by  this  amount.     It  is,  however,  difficult  to  estimate 
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exactly  the  amount  of  perchlorate   in  sodium  nitrate,  owing  to  its 
uneven  distribution. 

Other  plants  seem  to  be  injured  less  than  rye  by  perchlorate.  It  is 
possible  that  quantities  of  perchlorate  too  small  to  produce  visible 
injury  may  diminish  the  yield  of  a  crop. 

De  Caluwe's  experiments  with  six  kinds  of  Chili  saltpetre  indicated 
that,  whilst  6  per  cent,  of  perchlorate  was  very  injurious  to  rye,  even 
1  per  cent,  injured  the  plants.  The  effect  of  the  perchlorate  was  only 
seen  4 — 5  months  after  the  application  of  the  manure ;  the  plants 
had  been  exposed  to  very  heavy  rain  in  the  winter  months. 

N.  H.  J.  M. 

Relative  Value  of  Mineral  Phosphates.  By  Dm.  N.  Priani- 
SCHNIKOFF  {Ann.  Agron.,  1899,  25,  177 — 187). — Sand  culture  experi- 
ments, in  which  cereals  were  manured-  with  various  phosphorites, 
showed  that  the  phosphoric  acid  was  only  available  to  a  slight  extent. 
Under  the  same  conditions,  certain  other  plants,  such  as  peas,  lupins, 
buckwheat,  and  mustard,  were  able  to  utilise  the  phosphoric  acid  of 
the  phosphorites  (compare  Schreiber,  Bied.  Centr.,  1897,  26,  803). 
Certain  soils  have  the  property  of  rendering  phosphorites  available  for 
cereals  and  other  plants  ;  of  the  soils  examined,  the  so-called  "  podzols" 
(which  consist  of  very  fine  siliceous  matter  mixed  with  some  organic 
matter)  were  the  most  effective,  and  forest  and  peaty  soils  also  had  the 
same  property.  The  black  soils  of  Kherson  and  Nidjni-Novgorod,  &c., 
are  without  action  on  phosphorites,  and  it  is  supposed  that  soils  origin- 
ally "  active  "  would  become  inactive  after  some  years  of  cultivation 
sustained  by  farmyard  manure.  Further  experiments  will,  however, 
be  necessary. 

In  analysing  phosphorites  to  ascertain  their  manurial  value,  it  will 
be  necessary  to  take  into  account  the  conditions  under  which  they  are 
to  be  employed.  A  method  suitable  for  indicating  the  value  when 
applied  to  cereals  on  "inactive"  soil  would  obviously  be  unsuitable  in 
the  case  of  cereals  on  active  soil,  or  of  other  plants  on  any  soil,  and 
vice  versd.  N.  H.  J.  M. 

Composition  of  the  Insoluble  Portion  of  Basic  Slag.  By 
Max  Passon  {Bied.  Centr.,  1899,  28,  350 — 351 ;  from  Landw.  Centr. 
Posen,  1898,  No.  23,  193). — About  500  residues  of  basic  slag,  after 
extraction  by  Wagner's  citrate  method,  were  carefully  mixed  and 
analysed.  The  following  percentage  results  were  obtained  : — water, 
I'OO;  phosphoric  acid,  9*22;  phosphoric  acid  soluble  in  citric  acid, 
4*40  ;  lime,  33*75  ;  fine  meal,  72-76.  The  coarse  meal  contained  12-46 
per  cent,  of  total,  and  7-48  per  cent,  of  citrate-soluble,  phosphoric  acid  ; 
the  fine  meal  7*93  and  3-46  per  cent,  respectively.  This  result  is  sup- 
posed to  be  due  to  the  fine  meal  being  more  readily  extracted  in  the 
Wagner  process.  N.  H.  J.  M. 

Composition  of  the  Waters  of  Danish  Rivers.  By  T.  Wester- 
mann  {Bied.  Centr.,  1899,  28,  291—293;  from  Tidsskr.  Landhr. 
Planteavl,  1898,  4,  157 — 165). — Samples  of  water  from  the  different 
rivers  were  analysed  in  November,  1889  (the  time  of  the  year  when 
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the  land  is  irrigated),  and  again   in   May  and  August,   1892.     The 
following  results  show  the  average  composition  in  parts  per  million  : 

Nitrogen. 

^ *- .  CaO  and 

N2O5.        NH3.     Organic.  Total.  K2O.  MgO.  PaO^ 

Susaa 0-96         1-21       I'TS  3-95  2*65  111-8  (0  2) 

Odenseaa    ...        0'62         1-22       1-21  3-05  298  120-4  (0-26) 

Storaa    traces       1-22       0-67  1-96  1-46  37*1  (0-3) 

Skernaa......        (0-2)         1-46       0-92  2-45  1-69  25-4  (0-2) 

Kongeaa (0-35)       0*95       I'Ol  2-07  1-41  52-0  (0-2) 

Gudenaa (0-17)       1-48       0-64  2-25  1-95  51-8  (0-2) 

The  numbers   in  brackets  were  obtained  in    1889  j    the  subsequent 
samples  only  contained  traces  of  the  constituent. 

The  nitrates  in  the  November  samples  are  doubtless  derived  from 
the  manure  applied  to  the  fields.  It  is  estimated  that  the  Susaa,  with 
a  flow  of  200  cubic  feet  per  second,  carries  away  N,  15,400  cwt. ;  KgO, 
10,300  cwt.,  and  CaO  and  MgO,  436,000  cwt.  yearly. 

N.  H.  J.  M. 

Lysimeter  Experiments.  By  Joseph  Hanamann  [Bied.  Centr.^ 
1899,  28,  303—305  ;  from  Zeits.  landw.  Versuchsw.  Oesterr.,  1898,  1, 
399). — The  experiments  were  conducted  in  metal  vessels  with  a  surface 
of  1  square  metre  and  50  cm.  deep.  There  were  6  vessels  with  the 
same  soil,  1  without,  and  5  with  vegetation.  The  following  amounts  (in 
grams)  of  constituents  were  washed  out  by  drainage  from  April  to 
October,  1896,  when  the  rainfall  was  unusually  high. 

Bare  soil.  Red  clover.  Barley.    Sugar-beet.    Maize.  Beans. 

N2O5  1-7309     0-0749     0-0661     0-0097     0-0097  0-0091 

KgO 0-1457     0-0688     0-1161     0-1256     0-0734  0-1105 

NagO 0-1540     0-1025     0-1161     0-1780     0-1094  0-1243 

Experiments  were  also  made  with  three  other  soils  without  vegetation. 
The  loss  of  chlorine  was  much  less  in  cultivated  than  in  bare  soil, 
but  the  loss  of  sulphuric  acid  was  only  slightly  greater  without  than 
with  vegetation.  Phosphoric  acid  is  retained  by  soil  more  tenaciously 
than  any  other  nutritive  constituent.  N.  H.  J.  M. 
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Novelties  in  Laboratory  Utensils.  By  A.  Gawalowski  (Zeit. 
anal.  Chem.,  1899,  38,  237 — 242).— These  include  a  burette  jet 
requiring  no  pinch  clamp,  and  possessing  advantages  over  those  of 
Leybold  and  Mohr  ;  an  improved  form  of  Erdmann's  float  containing 
a  roll  of  aluminium  foil  with  horizontal  lines  cut  through  it  instead 
of  the  usual  diamond  scratch ;  a  simple  burette  holder,  constructed  of 
two  pieces  of  thin  brass  plate ;  a  pinch-clamp  which  can  be  removed 
without  disconnecting  the  tubes ;  and  a  still  for  the  preparation  of 
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sterilised  distilled  water,  on  the  principle  of  passing  the  steam  through 
a  coil  at  a  high  temperature  before  condensing  it.  M.  J.  S. 

A  New  Filtering  Medium.  By  George  William  Sargent  and 
John  Kirk  Faust  {J.  Amer.  Chem.  Soc,  1899,  21,  287— 288).— For 
the  separation  of  manganese  dioxide  from  a  nitric  acid  solution  in  the 
analysis  of  steels,  the  authors  recommend  a  carbon-filtering  tube, 
plugged  with  glass-wool  covered  with  a  layer  of  "  pewter  sand  "  and  a 
thin  layer  of  asbestos.  A  similar  sand  filter  may  also  be  used  with 
advantage  in  separating  ammonium  phosphomolybdate.         T.  M.  L. 

Estimation  of  Hydrochloric  Acid  in  the  Contents  of  the 
Stomach.  By  Hans  Leo  {Chem.  Centr.,  1899,  1,  61—62  ;  from  Zeit. 
Klin.  Med.,  36,  76 — 84). — A  controversy  with  Sjoqvist  as  to  the 
influence  of  potassium  dihydrogen  phosphate  when  estimating  free 
hydrochloric  acid  by  means  of  barium  carbonate  (compare  Abstr., 
1896,  ii,  496).  L.  de  K. 

Detection  of  Small  Quantities  of  Bromine  in  Chlorides. 
By  Henri  Baubigny  {Compt.  rend.,  1899,  128, 1160— 1163).— When 
relatively  large  quantities  of  sodium  or  other  chloride  containing 
small  quantities  of  bromide  are  treated  at  the  ordinary  temperature 
in  the  manner  previously  described  (Abstr.,  1898,  ii,  90  and  137),  small 
quantities  of  chlorine  are  liberated  with  the  bromine.  The  liquid 
in  which  the  vapours  have  been  absorbed  must  therefore  be  treated  at 
100°  in  the  ordinary  manner  [loc.  cit.),  when  the  bromine  only  is 
liberated.  C.  H.  B. 

Separation  and  Estimation  of  Bromine  in  the  Presence  of 
Excess  of  Chlorides.  By  Henri  Baubigny  {Compt.  rend.,  1899, 
128,  1236 — 1238). — A  solution -of  the  salt  to  be  analysed,  mixed 
with  potassium  permanganate  and  sufficient  hydrochloric  acid  to 
decompose  all  the  bromide  present,  is  distilled  in  a  current  of  air,  and 
the  volatile  products  received  in  a  solution  of  caustic  alkali.  Under 
these  conditions,  one  drop  of  hydrochloric  acid  suffices  to  liberate  all 
the  bromine  from  several  milligrams  of  bromide.  The  remainder  of 
the  analysis  is  carried  out  in  accordance  with  the  method  already 
indicated  (preceding  abstract).  G.  T.  M. 

Detection  and  Colorimetric  Estimation  of  Traces  of  Iodine 
in  Organic  Matters.  By  Paul  Bourcet  {Compt.  rend.,  1899,  128, 
1120 — 1122). — The  substance  is  thoroughly  disintegrated,  moistened 
with  caustic  potash  solution,  and  dried  at  100°  j  the  dried  mass  is 
then  pulverised  and  fused  with  caustic  potash  in  a  nickel  crucible. 
The  product  of  fusion  is  extracted  with  hot  water,  and  the  aqueous 
extract  cooled  and  treated  with  20  per  cent,  sulphuric  acid ;  when 
the  neutral  point  is  reached,  the  solution  is  again  rendered  alkaline 
with  potash,  and  then  added  to  an  equal  volume  of  95  per  cent, 
alcohol.  The  greater  part  of  the  potassium  sulphate  is  precipitated, 
and  on  concentrating  the  mother  liquor  and  repeating  the  treatment 
with  alcohol,  the  sulphate  is  finally  removed.  The  mother  liquor 
is  concentrated  to  2  or  3  c.c.  and  treated  with  nitric  oxide  gas  in  the 
preience  of  carbon  bisulphide.     The  colorimetric  estimation  is  made 
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according  to  the  method  suggested  by  Rabourdin  and  Nicloux.  A 
table  is  appended  giving  the  amount  of  iodine  in  milligrams  per  kilo, 
in  a  series  of  edible  fish.  G.  T.  M. 

Apparatus  for  obtaining  Synchronous  Gaseous  Currents 
in  the  Estimation  of  Atmospheric  Gases.  By  F^lix  Marbou- 
TiN  and  AdrienPecoul  {Bull.  Soc.  Chim.,  1898,  [iii],  19,  819—820).— 
A  U-tube  containing  mercury  and  provided  with  a  bulb  in  each  limb, 
is  made  to  oscillate  round  an  axis  perpendicular  to  its  plane  by  means 
of  a  suitable  motor.  The  bulbs,  which  are  of  equal  size,  alternately 
fill  and  empty  themselves,  and  thus  regulate  the  flow  of  gas  to  the 
aspirators  with  which  they  are  connected.  If  a  clockwork  movement 
is  employed,  the  two  currents  are  not  only  synchronous  but  also 
isochronous.  N.  L. 

Estimation  of  Sulphur  in  Pyrites  in  the  Presence  of  Iron. 
By  Ole  N.  Heidenreich  {Zeit.  anorg.  Chem.,  1899,  20,  233—234).— 
The  solution  of  the  pyrites  prepared  in  the  ordinary  way  by  heating 
with  nitro-hydrochloric  acid  and  evaporating  three  times  with 
hydrochloric  acid,  is  diluted  with  hot  water  to  about  250  c.c.  and 
then  treated  with  metallic  zinc  until  all  the  iron  is  reduced  to  the 
ferrous  state.  The  precipitation  of  the  sulphur  is  effected  in  the 
filtered  solution  in  the  ordinary  way  by  means  of  barium  chloride. 
The  results  are  accurate,  since  the  ferrous  salt  does  not  come  down 
with  the  barium  sulphate.  This  method  is  much  simpler  than  that 
proposed  by  Kiister  and  Thiol  (this  vol.,  ii,  247).  E.  C.  R. 

Estimation  of  the  Total  Sulphur  in  Coal.  By  Ubaldo  Antony 
and  Adolfo  Lucchesi  {Gazzetta,  1899,  29, 181 — 184). — One  part  of  the 
finely  powdered  coal  is  intimately  mixed  with  4  parts  of  manganese 
dioxide,  1  part  of  potassium  permanganate,  and  2  parts  of  sodium 
carbonate  ;  the  whole  is  then  placed  in  a  platinum  crucible,  covered 
with  a  thin  layer  of  the  oxidising  mixture,  and  heated  gradually  until 
the  bottom  of  the  crucible  is  just  reddened.  After  half  an  hour's 
heating,  the  mass  is  allowed  to  cool,  and  is  then  poured  into  40 — 50 
c.c.  of  water,  which  is  afterwards  acidified  with  nitric  acid  and  boiled. 
The  liquid  is  filtered,  and  the  sulphuric  acid  in  the  filtrate  estimated 
by  precipitation  with  barium  chloride.  A  blank  experiment  with  the 
oxidising  mixture  alone  is  advisable,  as  manganese  dioxide  often  con- 
tains small  quantities  of  sulphur. 

Comparative  experiments  show  that  the  method  yields  results 
identical  with  those  given  by  Eschka's  process,  which  is  the  one 
generally  employed,  and  has  the  advantage  over  the  latter  of  occupy- 
ing much  less  time.  T.  H.  P. 

Estimation  of  Sulphur  in  Sulphites.  By  A.  Bourgougnon  {J. 
Amer.  Chem.  Soc,  1899,  21,  469— 470).— The  weighed  sulphite  is 
dissolved  in  water,  and  to  the  solution  is  added  a  sufficient  quantity  of 
a  mixture  of  water,  hydrochloric  acid,  hydrogen  peroxide,  and  barium 
chloride.  After  gentle  heating,  the  sulphuric  acid  is  estimated  in  the 
usual  way.  As  commercial  hydrogen  peroxide  frequently  contains 
sulphuric  acid,  the  reagent  to  be  used  may  be  prepared  as  follows. 
Hydrated  barium  peroxide  is  added  in  small  quantities  at  a  time  to 
very  dilute  hydrochloric  acid  until  the  liquid  is  alkaline,   alumina  and 


518  ABSTRACTS    OF   CHEMICAL   PAPERS. 

ferric  oxide  being  thus  precipitated ;    the  liquid  is  filtered,  and  the 
filtrate,  collected  in  hydrochloric  acid,  is  ready  for  use.  T.  H.  P. 

Estimation  of  Sulphuric  Acid,  with  Especial  Reference  to 
the  Estimation  of  Sulphur  in  Iron  Ores  and  the  Products  of 
the  Metallurgy  of  Iron.  By  C.  Meineke  (Zeit.  anal.  Chem.,  1899, 
38,  209 — 217).— To  obviate  the  well-known  error  in  the  estimation  of 
sulphuric  acid  in  solutions  containing  much  ferric  chloride,  the  latter 
is  reduced  by  zinc.  To  apply  the  method  to  pyrites  residues,  2-5 
grams  of  the  substance  is  dissolved  in  hydrochloric  acid  and  potassium 
chlorate  ;  the  chlorine  is  expelled ;  zinc  in  the  form  of  granules  or 
coarse  filings  is  added,  and  when  reduction  is  complete  the  solution  is 
filtered  and  is  then  ready  for  precipitation  with  barium  chloride.  A 
pure  white  precipitate  is  obtained,  the  weight  of  which  agrees  closely 
with  that  obtained  by  Schroder's  more  tedious,  but  admittedly  accurate, 
method  of  fusion  with  sodium  carbonate  and  potassium  chlorate.  The 
same  process  serves  for  the  estimation  of  sulphur  in  pig-iron,  and  the 
results  are  identical  with  those  yielded  by  the  author's  cupric  chloride 
method  (Abstr.,  1871,  89).  M.  J.  S. 

Volumetric  Estimation  of  Combined  Sulphuric  Acid.  By 
Felix  Marboutin  and  Marcel  Molinie  (Bull.  Soc.  Chim.,  1898,  19, 
[iii],  713 — 714  and  714 — 717). — Marboutin's  volumetric  method  for 
estimating  combined  sulphuric  acid  (Abstr.,  1898,  ii,  254)  is  preferable 
to  Telle  and  Robin's  (Abstr.,  1898,  ii,  451  and  452),  the  appreciable 
solubility  of  barium  chromate  not  having  been  taken  into  account  in 
the  latter;  the  error  thus  introduced  may  amount  to  10  per  cent,  on 
the  SO3  present. 

Marboutin's  method  of  estimating  combined  sulphuric  acid  may  be 
applied  to  a  water  containing  organic  matter,  provided  that  it  is 
evaporated  with  dilute  nitric  acid,  and  the  residue  treated  with  the 
fuming  acid.  The  excess  of  nitric  acid  is  removed  by  evaporating  to 
dryness  in  the  presence  of  hydrochloric  acid,  and  the  final  residue  is 
extracted  with  water  and  treated  in  the  manner  previously 
described  (Abstr.,  1898,  ii,  254).  As  an  alternative  method,  the  organic 
matter  is  destroyed  by  Yilliers'  method  (Abstr.,  1898,  ii,  492) ;  the  sul- 
phuric acid  is  then  estimated  gravimetrically,  because  the  presence  of  the 
manganese  or  vanadium  salts  employed  would  interfere  with  the 
volumetric  process.  In  order  to  ensure  rapid  filtration,  the  liquid  and 
the  precipitated  barium  sulphate  are  digested  for  12  hours  at  40°. 

G.  T.  M. 

Influence  of  Hydrochloric  Acid  on  Titrations  with  Sodium 
Thiosulphate,  with  Especial  Reference  to  the  Estimation  of 
Selenious  Acid.  By  John  T.  Norton,  jun.  (Amer.  J.  Sci.,  1899,  [iv],  7, 
287—293  ;  Zeit.  anorg.  Chem.,  1899,  20,  221— 229).— Relatively  large 
quantities  of  sodium  thiosulphate  can  be  accurately  titrated  with 
iodine  in  the  presence  of  hydrochloric  acid  only  under  special  con- 
ditions. The  temperature  of  the  solution  must  be  maintained  as  near 
0°,  and  the  titration  must  be  performed  as  quickly  as  possible.  If  the 
quantity  of  thiosulphate  does  not  exceed  20  c.c.  of  iV/10  solution,  it  can 
be  easily  titrated  in  the  presence  of  an  amount  of  hydrochloric  acid 
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not  exceeding  10  c.c.  If,  however,  a  large  quantity  of  thiosulphate 
is  present,  a  smaller  quantity  of  hydrochloric  acid  must  be  used,  and 
the  solutions  must  be  considerably  diluted.  An  increase  in  the  quan- 
tity of  hydrochloric  acid,  the  time  taken  for  titration,  and  an  increase 
in  the  temperature  of  the  solution,  all  tend  to  give  results  above  the 
correct  one. 

The  estimation  of  selenious  acid  by  means  of  thiosulphate  and 
iodine  is  accurate  when  the  above  conditions  are  maintained.  The 
quantity  of  thiosulphate  solution  must  not  exceed  20  c.c.  of  an  iV/10 
solution,  the  hydrochloric  acid  must  not  exceed  10  c.c.  (sp.  gr.  1*12), 
and  the  solution  before  beginning  the  titration  must  be  diluted  to 
400  c.c.  If  only  5  c.c.  of  hydrochloric  acid  are  used,  the  solution  need 
not  be  dilated  to  more  than  200  c.c. 

Muthmann  and  Shafer  (Abstr.,  1893,  ii,  318)  estimate  selenious  acid 
by  adding  to  the  solution  an  excess  of  potassium  iodide  containing 
hydrochloric  acid  and  titrating  the  liberated  iodine  with  thiosulphate 
solution.  The  author  finds  that  accurate  results  are  more  easily 
obtained  by  employing  a  larger  excess  of  potassium  iodide  and  then 
estimating  the  precipitated  selenium  graviraetrically.  E.  C.  E. 

Possible  Error  in  the  Estimation  of  Nitrogen  in  Nitrates 
due  to  Impurities  in  Reduced  Iron.  By  B.  L.  Hartwell  and 
Homer  J.  Wheeler  {J.  Amer.  Chem.  Soc,  1899,  21,  468—469).— 
The  Ulsch  method  of  estimating  nitrogen  in  nitrates  involves  the  use 
of  reduced  iron,  a  so-called  chemically  pure  specimen  of  which  the 
authors  find  to  contain  some  nitrogenous  substance.  The  error 
caused  is  very  appreciable.  A  similar  case  has  been  investigated  by 
Brandt  [Chem.  Zeit.,  1899,  23,  22),  who  found  that  the  impurity  is 
removed  by  heating  the  iron  in  a  current  of  hydrogen,  but  not  by 
extraction  with  water,  alcohol,  or  ether.  T.  H.  P. 

Modification  of  Pierce's  Method  for  the  Estimation  of 
Arsenic  in  Ores.  By  J.  F.  Bennett,  jun.  (/.  Amer.  Chem.  Soc,  1899, 
21,  431 — 435). — About  half  a  gram  of  the  finely  powdered  ore  is 
mixed  with  from  six  to  ten  times  its  weight  of  a  mixture  of  equal 
parts  of  sodium  carbonate  and  potassium  nitrate  and  the  mass  gradu- 
ally heated  to  fusion,  which  is  maintained  for  some  minutes.  On 
cooling,  it  is  extracted  with  boiling  water  and  filtered ;  the  filtrate, 
containing  the  arsenic  as  alkali  arsenate,  is  strongly  acidified  with 
acetic  acid,  and  boiled  to  expel  carbonic  anhydride.  After  cooling, 
phenolphthalein  is  added,  then  sodium  hydroxide  solution  until  alkaline, 
and  finally  acetic  acid  until  just  acid ;  a  slight  excess  of  silver  nitrate 
solution  is  now  added,  the  liquid  being  kept  stirred  and  the  precipitate 
allowed  to  settle,  exposure  to  direct  sunlight  being  avoided.  After  a 
few  minutes,  the  clear  liquid  is  poured  on  to  the  filter,  the  precipitate 
being  washed  with  cold  water  first  by  decantation  and  finally  on  the 
filter.  The  precipitate  is  then  dissolved  in  fairly  concentrated  nitric 
acid,  the  solution  made  up  to  100  c.c.  and  titrated  with  standard 
thiocyanate  ;  the  silver  may  also  be  determined  by  igniting  the  filter 
and  precipitate  and  cupelling.  T.  H.  P. 

Estimation  of  Arsenic  in  Glycerol.  By  A.  C.  Langmuir  (J. 
Amer.    Chem.  Soc,   1899,    21,   133— 136).— The    organic    matter    is 
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oxidised  by  evaporation  with  a  mixture  of  200  c.c.  of  nitric  acid  and 
12  c.c.  of  sulphuric  acid;  the  residue  is  transferred  to  a  Marsh's  ap- 
paratus, and  the  arsenic  separated  by  heating  the  escaping  gas, 
when  a  mirror  is  formed  in  a  constricted  part  of  the  exit  tube.  The 
tube  is  cut  and  weighed  to  O'Ol  milligram  on  an  assay  balance,  then 
dipped  in  hot  dilute  nitric  acid  to  remove  the  arsenic,  and  again 
weighed.  In  a  trial  experiment,  0*50  milligram  of  arsenic  was  taken 
and  0*45  milligram  separated  and  weighed. 

A  rough  estimate  of  the  amount  of  arsenic  may  be  obtained  by 
adding  zinc  and  hydrochloric  acid  to  the  diluted  glycerol  in  a  test-tube 
which  is  closed  by  a  loosely-fitting  cork  covered  with  a  filter  paper ; 
the  filter  paper  is  moistened  with  mercuric  chloride,  and  shows  a 
yellow  stain  if  arsenic  is  present.  The  stain  is  permanent,  and  a 
series  of  specimens  may  be  kept  showing  the  coloration  with  different 
weights  of  arsenic.  The  colour  is  quite  distinct  with  0*01  milligram 
of  arsenic,  and  is  perceptible  with  0-0025.  T.  M.  L. 

Tests  for  Boric  Acid.     By  Yictor  Lenher  and  James  S.  C.  Wells 

{J.  Amer.  Ghem.  Soc,  1899,  21,  417 — 420). — Of  the  various  qualitative 
tests  for  boric  acid,  the  pink  coloration  given  to  turmeric  paper  is 
the  most  delicate.  An  improvement  on  the  ordinary  method  of 
carrying  out  the  green  flame  test  is  to  heat  the  mixture  of  borate, 
sulphuric  acid,  and  alcohol  in  a  test-tube  fitted,  by  means  of  a  cork, 
with  a  glass  jet ;  the  issuing  gas  is  caused  to  impinge  on  the  flame 
of  a  Bunsen  burner,  which  then  shows  the  characteristic  green  tint. 

T.  H.  P. 

Silica  and  Insoluble  Residue  in  Portland  Cement.  By 
Porter  W.  Shimer  {J.  Amer.  Chem.  Soc,  1899,  21,  289— 291).— In 
the  estimation  of  silica  in  low-grade  cements  by  solution  in  hydro- 
chloric acid  and  evaporation  to  dryness,  abnormally  high  results  are 
often  obtained,  when  compared  with  those  obtained  by  the  fusion 
method  of  estimating  silica.  This  is  due  to  the  presence  in  the  cement 
of  unconverted  silica  and  alumina,  owing  to  the  imperfect  burning  of 
the  clay,  and  is  a  possible  source  of  error  in  the  analysis,  but  the 
difference  between  the  silica  determinations  by  the  two  methods  may 
also  be  used  as  a  test  of  the  quality  of  the  cement,  since  in  a  good 
sample  the  difference  never  exceeds  0*20  per  cent.,  whilst  in  poor 
samples  it  may  amount  to  as  much  as  4*5  per  cent.  T.  M.  L. 

Use  of  Compressed  Oxygen  and  Soda-lime  in  Organic 
Analysis.  By  Francis  G.  Benedict  and  Olin  F.  Tower  {J.  Ainer. 
Ghem.  Soc,  1899,  21,  389 — 398).— The  authors  recommend  com- 
pressed oxygen  drawn  directly  from  the  steel  cylinder  for  use  in 
combustions.  The  device  for  regulating  the  flow  of  the  gas  consists 
of  a  T-piece  so  arranged  that  one  end  of  the  cross-tube  dips  about  1 
inch  under  mercury,  the  other  end  being  connected  to  the  purifying 
apparatus  j  the  rate  of  flow  is  then  adjusted  by  a  pinch-cock  on  a 
piece  of  rubber  tubing,  any  slight  excess  of  oxygen  escaping  through 
the  mercury  trap.  For  removing  carbonic  anhydride  from  the 
oxygen  and  for  collecting  that  produced  in  the  combustion,  soda-lime 
prepared  as  follows  gives   good  results  :  1    kilogram  of  commercial 
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caustic  soda  is  treated  in  an  iron  vessel  with  about  half  a  litre  of 
water;  to  the  thin  paste  formed,  while  still  hot,  is  added  1  kilogram 
of  coarsely-powdered  quicklime,  the  mixture  being  well-stirred  ;  the 
mass  soon  heats  and  must  be  stirred  and  the  lumps  broken  up.  When 
cool,  it  is  ready  for  use.  U-Tubes  packed  with  such  soda-lime  not  only 
absorb  carbonic  anhydride  as  effectively  as  potash  bulbs,  but  are 
cheaper  and  more  easily  manipulated.  T.  H.  P. 

Estimation  of  Combined  Carbonic  Acid  or  Calcium  Car- 
bonate in  Soils.  By  Albert  Stutzer  and  E.  Hartleb  {Zeit.  angew. 
Chem.,  1899,  448 — 451). — The  authors  estimate  the  amount  of  calcium 
carbonate  in  soils  by  distilling  with  a  solution  of  ammonium  chloride, 
taking  care  that  there  is  at  least  10  parts  of  the  latter  to  one  part  of 
calcium  carbonate.  Ammonium  carbonate  is  liberated,  and  is,  as 
usual,  collected  in  standard  acid  and  titrated.  A  check  analysis 
should  be  made  by  distilling  without  addition  of  ammonium  chloride. 

Any  magnesium  carbonate  counts  as  calcium  carbonate.  Ferrous 
carbonate,  which  interferes  with  the  process,  may  be  decomposed  by  boil- 
ing the  soil  with  water  for  half  an  hour.  The  process  has  been  tested 
side  by  side  with  the  old  method  of  liberating  the  carbonic  acid  and 
absorbing  it  in  aqueous  potash,  with  satisfactory  results.     L.  de  K. 

Flame  Reaction  of  Potassium  in  Silicates.  By  Grentille  A. 
J.  Cole  {Geol.  Mag.,  1898,  5,  103 — 106). — In  Szabo's  approximate 
quantitative  estimation  of  alkalis  in  silicates  by  the  flame  test,  the 
assay  is  mixed  with  gypsum.  In  place  of  gypsum,  sodium  carbonate  is 
here  suggested,  and  the  flame  is  viewed  through  a  plate  of  blue  glass 
5  mm.,  thick.  Three  grades,  corresponding  with  about  4,  8,  and  12 
per  cent,  of  potash  respectively,  are  distinguished  by  the  intensity  of 
coloration  of  the  violet  flame.  L.  J.  S. 

Estimation  of  Potassium  as  Perchlorate.  By  F.  S.  Shiver 
{J.  Ameo\  Chem.  Soc,  1899,  21,  33 — 42). — The  author  has  investigated 
the  perchlorate  method  of  estimating  potash,  and  finds  that  the  modi- 
fication of  Caspari's  method  (Abstr.,  1893,  ii,  390),  proposed  by 
Kreider  (Abstr.,  1895,  ii,  414),  in  which  the  perchlorate  is  filtered 
through  a  Gooch  crucible,  gives  good  results.  T.  H.  P. 

Estimation  of  the  Lime,  Potash,  and  Phosphoric  Acid 
Probably  Available  for  Ensuing  Crops  (on  Hawaiian  Soils). 
By  Walter  Maxwell  (/.  Amer/ Chem.  Soc,  1899,  21,  415—417). — 
The  author  considers  that  in  the  analysis  of  soils,  the  solvent  employed 
should  be  similar  to  those  operating  in  the  natural  processes  of  soil 
disintegration  and  plant  food  preparation.  Such  a  solvent  is  aspartic 
acid,  which  dissolves  phosphoric  acid,  lime,  potash,  and  other  bases 
from  the  soil  in  almost  the  same  proportions  as  those  found  in  the 
''waters  of  discharge,"  and  in  which  they  are  removed  by  cropping. 
The  method  employed  is  as  follows.  To  200  grams  of  air  dried  soil, 
1  litre  of  1  per  cent,  aspartic  acid  solution  is  added,  and  the  mixture 
gently  shaken  every  quarter  of  an  hour  for  9  hours.  After  standing 
for  24  hours,  the  liquid  is  filtered,  and  a  definite  volume  of  the  filtrate 
evaporated  to  dryness  and  gently  ignited  to  destroy  organic  matter. 
The  residue  is  twice  moistened  with  hydrochloric  acid,  evaporated  to 
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dryness,  dissolved  in  water,  and  filtered.  The  iron  and  aluminium  are 
removed  by  precipitation  with  ammonia,  and  the  lime  and  potash 
determined  as  usual.  The  phosphoric  acid  in  the  ammonia  precipitate 
is  estimated  in  the  ordinary  way.  T.  H.  P. 

Estimation  of  Zinc.  By  A.  C.  Langmuir  {J.  Amer.  Chem.  Soc, 
1899,21,  115 — 119). — For  the  estimation  of  zinc,  the  separated  sul- 
phide is  redissolved  in  hydrochloric  acid,  the  solution  is  boiled  down 
with  nitric  acid,  and  the  nitrate  is  converted  into  oxide  by  strong 
ignition  in  a  weighed  platinum  dish.  The  recommendation  is  made  that 
the  zinc  sulphide  precipitate  should  not  be  washed,  but  a  correction 
made,  subsequently  if  the  zinc  oxide  is  found  to  contain  traces  of  iron, 
calcium,  or  magnesium,  or  if  any  sulphate  remains  after  ignition. 

For  the  analysis  of  alloys  containing  copper,  tin,  lead,  iron,  and 
zinc,  the  nitric  acid  solution  is  evaporated  to  dryness  and  the  tin  is 
separated  by  redissolving  in  nitric  acid  ;  the  copper  and  lead  are  then 
separated  by  electrolysis  of  the  solution,  which  should  contain  5  to 
10  c.c.  of  concentrated  nitric  acid  in  150  to  200  c.c.  of  water;  the 
solution  is  then  evaporated  to  dryness  and  ignited  in  a  weighed 
platinum  dish ;  if  iron  or  nickel  is  present,  it  is  estimated  subse- 
quently, and  the  values  obtained  are  deducted  from  the  weight  of  the 
zinc  oxide.  For  the  estimation  of  zinc  in  impure  spelter,  the  lead  is 
separated  by  electrolysis  of  the  nitric  acid  solution,  and  the  zinc  nitrate 
is  converted  into  oxide  as  before ;  the  iron  is  then  estimated  by  titra- 
tion, and  a  corresponding  correction  made  in  the  weight  of  the  zinc 
oxide ;  if  cadmium  and  arsenic  are  present,  it  is  necessary  to  effect 
a  separation  by  means  of  hydrogen  sulphide.  T.  M.  L. 

Estimation  of  Zinc  in  Ores  containing  Aluminium.  By 
Edmund  Jensch  {Zeit.  angew.  Chem.,  1899,  465 — 467). — Itis  well  known 
that  in  separating  zinc  from  iron,  manganese,  or  aluminium  by  means 
of  ammonia,  the  precipitate  retains  zinc  which  may,  however,  be 
recovered  by  dissolving  in  acid  and  reprecipitating  with  ammonia.  It 
is  now  shown  that  in  the  presence  of  much  alumina,  the  process  of 
redissolving  and  reprecipitating  should  be  repeated  not  less  than  four 
times  in  order  to  extract  all  the  zinc.  L.  de  K. 

Colorimetric  Estimation  of  Copper.  By  Maurice  Lucas  (Bull. 
Soc.  Chim.,  1898,  [iii],  19,  815— 817).— Objection  is  taken  to  the  use 
of  ammonium  nitrate  and  to  other  modifications  recommended  by 
Jagnaux  (Analyse  chimique,  451)  in  the  estimation  of  small  quantities 
of  copper  by  the  depth  of  the  colour  produced  on  adding  potassium 
ferrocyanide  solution,  the  evaporation  of  the  hydrochloric  acid 
solution  to  dryness,  and  dissolution  of  the  residue  in  water  being 
considered  preferable.  The  process  is  suitable  for  the  estimation  of 
the  copper  deposited  electrolytically  from  solutions  of  iron  and  steel, 
and  also  for  the  estimation  of  oxygen  in  commercial  copper.  For  the 
latter  purpose,  the  metal  is  treated  with  silver  nitrate  solution,  the 
precipitate  boiled  with  5  per  cent,  hydrochloric  acid  to  dissolve  the 
basic  copper  nitrate,  and  the  copper  subsequently  deposited  by  electro- 
lysis and  estimated  colorimetrically.  N.  L. 
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Separation  of  Copper  from  Antimony.  By  Maurice  Lucas 
{Bull  Soc.  Chim.,  1898,  [iii],  19,  817— 819).— The  mixed  sulphides 
of  the  metals  are  treated  with  sodium  sulphide  solution,  the  liquid 
warmed  with  hydrogen  peroxide  to  destroy  polysulphides,  and  sub- 
mitted to  repeated  electrolysis  by  Classen's  method,  until  deposits 
consisting  only  of  copper  are  produced.  The  metallic  deposits  are 
dissolved  in  nitric  acid,  the  solution  mixed  with  ammonia  and 
ammonium  sulphide,  the  precipitated  copper  sulphide  separated  by 
filtration,  redissolved,  and  the  copper  estimated  colorimetrically  by 
the  method  previously  described  (preceding  abstract).  The  small 
quantity  of  copper  thus  determined  is  deducted  from  the  total  weight 
of  the  antimony-copper  deposit,  and  added  to  that  of  the  copper 
corresponding  with  the  copper  sulphide  remaining  in  the  electrolytic 
cell,  which,  after  the  greater  part  of  the  sodium  sulphide  has  been 
destroyed  by  adding  hydrogen  peroxide,  is  collected  and  estimated  in 
the  usual  manner.     The  test  analyses  quoted  are  very  satisfactory. 

N.  L. 

Electrolytic  Estimation  of  Lead  in  the  Commercial  Metal 
and  in  Alloys.  By  Auguste  Hollaed  {Bull.  Soc.  Ghim.,  1898,  [iii], 
19,  911 — 915). — Careful  study  of  the  conditions  which  it  is  necessary 
to  maintain  in  the  accurabe  estimation  of  lead  has  shown  that  closely 
adherent  deposits  of  lead  peroxide  may  be  obtained  by  electrolysis  for 
24  hours  with  a  current  of  0*15  ampere  between  an  anode  formed  by 
a  platinum  cone  and  a  cathode  consisting  of  a  spiral  of  platinum 
wire.  The  solution,  measuring  about  350  c.c,  should  contain  80  c.c. 
of  free  nitric  acid,  and  not  more  than  0*2  gram  of  lead.  In  order  that 
the  deposit  may  have  exactly  the  composition  PbOg,  it  is  absolutely 
necessary  that  it  should  be  dried  at  200°  for  15  minutes.  The  pro- 
cess is  applicable  to  the  estimation  of  lead  in  Its  alloys  with  zinc  and 
tin,  but  not  to  those  containing  antimony,  the  oxide  of  this  metal 
being  deposited  along  with  the  lead  peroxide.  In  the  presence  of 
copper,  as  in  the  analysis  of  brass  and  bronze,  a  part  of  the  oxygen 
required  for  the  peroxidation  of  the  lead  is  derived  from  the  copper 
nitrate  present  in  the  solution,  and  it  is  therefore  necessary  to  reduce 
the  free  nitric  acid  to  14  c.c.  per  350  c.c.  of  solution,  and,  at  the  same 
time,  to  increase  the  current  to  0*3  ampere.  N.  L. 

Volumetric  Estimation  of  Mercury  by  Alkaline  Arsenite. 
By  W.  Feit  {Zeit.  anal.  Chem.,  1899,  38,  242).— The  author  claims 
priority  (Abstr.,  1889,  927)  as  regards  the  method  described  by 
Eeichard  (this  vol.,  ii,  183).  M.  J.  S. 

Separation  of  Manganese  Oxide,  Magnesia,  and  the 
Alkaline  Earths.  By  Antoine  Villiers  {Bull.  Soc.  Chim.,  1898, 
19,  [iii],  710 — 713). — Notable  quantities  of  these  oxides  are  precipi- 
tated when  a  ferric  salt  is  added  to  an  acetic  acid  solution  of  their 
phosphates,  and  when  a  mixture  of  recently  precipitated  ferric  and 
calcium  phosphates  is  treated  with  acetic  acid  only  a  portion  of  the 
calcium  passes  into  solution.  The  quantitative  separation  of  phosphoric 
acid  from  these  oxides  by  the  ferric  phosphate  method  is  only  possible 
when  the  iron  is  present  in  considerable  excess.  The  solution  under 
examination  is  evaporated  with  hydrochloric  acid  to  remove   silicic 
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acid,  and  ignited  to  remove  organic  substances  ;  this  treatment  destroys 
oxalic  acid,  but  when  manganese  is  present,  this  acid  may  be  oxidised  to 
carbonic  anhydride  by  warming  the  solution  with  aqua  regia.  Phosphoric 
acid  being  present,  the  solution  is  partially  neutralised  with  ammonia, 
and  the  slight  precipitate  produced  is  redissolved  in  the  least  possible 
amount  of  hydrochloric  acid.  Unless  iron  is  present  in  sutEcient 
excess,  the  addition  of  an  alkali  acetate  produces  a  precipitate  of 
ferric  phosphate ;  if  a  turbidity  appears,  ferric  chloride  is  added  until 
the  phosphate  is  redissolved ;  the  solution  should  remain  clear  on 
adding  a  further  quantity  of  alkali  acetate.  The  solution  is  boiled, 
and  if  the  supernatant  liquid  retains  the  colour  due  to  ferric  salts, 
more  alkali  acetate  is  added ;  the  ferric  phosphate  should  be  filtered 
as  rapidly  as  possible,  otherwise  traces  of  iron  will  pass  into  solution 
owing  to  the  action  of  atmospheric  carbonic  anhydride ;  these  are 
removed  by  boiling  the  solution  and  repeating  the  filtration.  The 
filtrate,  when  rendered  ammoniacal,  yields  a  precipitate  which  is  added 
to  the  preceding,  and  the  whole  examined  for  aluminium  and  chromium ; 
the  final  filtrate  contains  manganese,  the  metals  of  the  alkaline  earths, 
and  magnesium ;  these  are  separated  by  the  ordinary  methods. 

G.  T.  M. 

Note. — The  author  does  not  include  zinc,  nickel,  or  cobalt  in  this 
scheme  of  analysis,  because  their  phosphates  remain  dissolved,  pro- 
viding that  ammonium  chloride  and  ammonia  are  present  in  sufficient 
excess.    This  condition  is  one  which  is  not  usually  realised  in  practice. 

G.  T.  M. 

Rapid  Estimation  of  Tungsten  in  Steel.  By  George  Auchy 
(/.  Ame7\  Chem.  Soc,  1899,  21,  239— 245).— In  the  estimation  of 
tungsten,  the  amount  of  ferric  oxide  carried  down  by  the  tungstic  acid 
is  fairly  constant  and  need  not  be  separately  estimated  ;  it  lies  between 
0*02  and  0*03  per  cent,  of  the  weight  of  tungsten  when  the  latter  is 
less  than  1  per  cent,  of  the  steel,  and  between  0*03  and  0*04  for  1  to  2 
per  cent,  of  tungsten  in  the  steel.  To  ensure  accurate  results,  the 
solution  from  which  the  tungstic  acid  is  filtered  should  contain  as  little 
free  acid  as  possible,  and  the  previous  evaporation  to  dryness  and 
dehydration  of  the  silica  should  be  made  in  hydrochloric  and  not  in 
nitric  acid  solution.  The  phosphorus  in  tungsten  steel  may  be 
estimated  in  the  usual  way  if  the  amount  is  small,  provided  the 
yellow  precipitate  is  not  left  for  more  than  2 J  hours.  T.  M.  L. 

Analysis  of  Alloys  Containing  Tin  and  Antimony.  By  A. 
Fraenkel  (Chem.  Centr.,  1899,  i,  232;  from  Mitt.  Technol.  Gewerh.- 
Mu8.,  Wien,  [ii],  8,  334 — 336). — The  following  process  is  suggested  for 
the  estimation  of  tin  and  antimony  in  the  presence  of  lead,  copper, 
and  even  phosphorus.  After  treatment  with  nitric  acid,  the  insoluble 
residue  is  fused  with  sodium  hydroxide  in  a  silver  crucible ;  the  fused 
mass  is  extracted  with  water,  one-third  of  its  volume  of  alcohol  is 
added  to  the  extract,  and  after  24  hours  the  liquid  containing  the  tin, 
and  also  any  lead  and  phosphorus,  is  filtered  from  the  insoluble 
residue,  consisting  of  sodium  metantimoniate  and  copper  oxide  (A). 
The  filtrate  is  treated  with  hydrogen  sulphide  and  the  lead  collected 
and  weighed   as  sulphide ;  on  adding  acetic  acid  to  the  filtrate,  tin 
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bisulphide  is  precipitated  and  is  converted,  as  usual,  into  dioxide  and 
weighed  ;  the  phosphoric  acid  remains  in  solution  and  is  estimated  as 
usual.  The  insoluble  matter  (A)  is  dissolved  in  hydrochloric  and 
tartaric  acids,  and  after  passing  hydrogen  sulphide,  the  copper  and 
antimony  sulphides  are  separated  by  means  of  ammonium  sulphide. 

The  nitric  acid  solution  is  analysed  by  the  ordinary  process,  the 
lead,  copper,  and  antimony  precipitates  being  respectively  united  with 
those  recovered  from  the  insoluble  residue.  L.  de  K. 

Analysis  of  Antimony  Sulphide.  By  Kitzing  (Chem.  Centr., 
1899,  i,  59  ;  from  ^ei^.  qfentl  Chem.,  4,  830— 833).— The  following 
process  is  recommended  for  the  analysis  of  sulphur  auratum.  Total 
Sulphur.  Water  is  estimated  by  drying  at  105 — 110°.  0  5  gram  of 
the  dried  sample  is  mixed  with  5  grams  of  tartaric  acid  and  oxidised 
first  with  dilute  and  then  with  strong  nitric  acid ;  after  24  hours,  a 
few  c.c.  of  bromine  are  added  and  the  mixture  left  overnight ;  if  any 
unoxidised  sulphur  is  then  visible,  a  few  crystals  of  iodine  are  added. 
After  removing  the  bromine  and  nitric  acid  by  repeated  evaporation 
with  hydrochloric  acid,  the  residue  is  dissolved  in  hot  dilute  hydro- 
chloric acid  containing  some  tartaric  acid,  and  the  sulphuric  acid  pre- 
cipitated as  usual  by  means  of  barium  chloride.  Free  Sulphur.  10 
grams  of  the  sample,  dried  at  105 — 110°,  is  extracted  for  30  hours  with 
ether  in  a  Soxhlet  apparatus,  and  the  insoluble  residue  dried  and 
weighed.  Antimony.  0*2  gram  of  the  dried  sample  is  dissolved  in  a 
mixture  of  nitric  and  tartaric  acids,  &c.,  and  the  metal  precipitated 
by  means  of  hydrogen  sulphide  ;  the  sulphide  is  afterwards  converted 
into  antimony  dioxide  by  oxidation  with  fuming  nitric  acid  and  sub- 
sequent ignition.  Owing  to  defective  washing,  the  sample  may  con- 
tain some  salts  soluble  in  hot  water ;  these  may  be  estimated  in  the 
usual  way.  L.  de  K. 

Lacmoid,  Phenacetolin,  and  Brythrosin  as  Indicators  in 
the  Determination  of  the  Alkalinity  of  Water  by  Hehner's 
Method.  By  Joseph  W.  Ellms  {J.  Amer.  Chem.  Soc,  1899,  21, 
359 — 369). — By  comparative  titration  of  solutions  of  calcium  and 
magnesium  carbonates  of  known  strength,  using  as  indicators  lacmoid, 
phenacetolin,  and  erythrosin,  it  is  found  that  almost  equally  good 
results  are  obtained  in  each  case,  but  that  if  uniformity  within  very 
narrow  limits  is  required,  the  preference  should  be  given  to  ery- 
throsin. T.  H.  P. 

Estimation  of  the  Acidity  of  Urine.  By  Georges  Deniges 
{Bull.  Soc.  Chim.,  1898,  [iii],  10,  820— 822).— The  method  for  esti- 
mating the  acidity  of  urine  recently  described  by  Lepierre  (Abstr., 
1898,  ii,  652),  is  practically  identical  with  a  method,  based  on  the 
observations  of  Maly,  which  the  author  described  in  a  thesis  published 
in  1884,  and  which  he  has  subsequently  improved.  The  following 
method  of  procedure  is  recommended.  20  c.c.  of  urine  are  mixed  with 
20  c.c.  of  iV'/lO  sodium  or  potassium  hydroxides,  and  10  c.c.  of  a  10  per 
cent,  solution  of  barium  chloride  and  the  liquid  boiled,  cooled,  made  up 
to  100  c.c,  and  filtered.  50  c.c.  of  the  filtrate  are  then  mixed  with  10 
c.c.  of  iV710  hydrochloric  acid  and  the  liquid  titrated  with  iV710  soda, 
using  phenolphthalein  as  indicator.  N.  L, 
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Acidity  of  Urine.  By  E.  L^pinois  {Bull  Soc.  Chim.,  1898,  [iii], 
19,  822.  Compare  preceding  abstract). — It  is  pointed  out  that  the 
process  for  the  estimation  of  the  acidity  of  urine  described  by  Lepierre 
is  the  same  as  that  devised  by  Maly,  and  modified  by  Guichard  and 
by  Drouin.  The  process  is,  moreover,  inexact,  as  has  been  shown  by 
Lieblein  (Abstr.,  1895,  ii,  55)  and  by  the  author  (Abstr.,  1896,  ii,  397). 

N.  L. 

Acidity  of  Urine.  By  Charles  Lepieeee  {Bull.  Soc.  Chim.,  1898, 
[ii],  19,  927 — 933.  Compare  preceding  abstracts). — The  author 
makes  no  claim  to  originality  as  regards  the  Maly-Denig6s  process  for 
the  estimation  of  the  acidity  of  urine,  and  describes  experiments  with 
a  solution  of  sodium  dihydrogen  phosphate  which  show  that  the  best 
results  are  obtained  by  working  in  the  cold,  as  originally  proposed. 
If  the  liquid  is  boiled  with  alkali  and  barium  chloride  solution,  as 
suggested  by  Denig^s,  more  basic  phosphate  is  precipitated  than  is  the 
case  at  the  ordinary  temperature  ;  the  precipitate  appears  to  have  the 
composition  {P04)2Ba3,BaO.  A  paper  recently  published  by  Lepinois 
{Arch.  med.  exp.  et  anat.  path.,  1898)  is  also  criticised,  and  it  is  pointed 
out  that  much  of  the  confusion  which  has  arisen  on  the  subject  of  the 
acidity  of  urine  is  the  result  of  not  clearly  distinguishing  between  the 
absolute  acidity,  as  measured  by  the  number  of  replaceable  hydrogen 
atoms,  and  the  relative  acidity,  as  determined  by  titration  without  the 
use  of  barium  chloride,  which  depends  on  the  nature  of  the  indicator 
employed.  N.  L. 

Acidity  of  Urine.  By  H.  Imbert  and  A.  Astruc  {Bull.  Soc.  Chim.^ 
1898,  [iii],  19,  1016— 1017).— Referring  to  the  discussion  between 
Denig^s,  Lepinois,  and  Lepierre  on  the  acidity  of  urine  (preceding 
abstracts),  the  authors  express -their  full  agreement  with  Lepierre's 
views  on  this  subject,  but  they  prefer  to  use  calcium  chloride  instead 
of  barium  chloride  for  the  precipitation  of  the  phosphoric  acid,  since, 
as  they  have  previously  shown  {Soc.  Biol,  1897  ;  J.  Pharm.,  1898), 
more  accurate  results  are  thus  obtained.  N.  L. 

Volumetric  Estimation  of  Hydrogen,  Methane,  and  Nitro- 
gen in  Mixtures  of  Gases  by  Fractional  Combustion  with 
Copper  Oxide.  By  Ed.  Jaeger  {Ghem.  Centr.,  1899,  i,  59 — 60  ; 
from  /.  /.  Gasbel,  41,  764 — 766). — If  a  mixture  of  these  three  gaseg 
is  left  for  some  time  in  contact  with  copper  oxide  heated  at  250°,  the 
hydrogen  is  oxidised,  whilst  the  methane  is  not  affected.  After  noting 
the  contraction,  representing  hydrogen,  the  gas  is  passed  over  red  hot 
copper  oxide,  and  the  contraction,  after  absorbing  the  carbonic  anhy- 
dride by  means  of  aqueous  potash,  represents  the  volume  of  the 
methane. 

The  essential  feature  of  the  apparatus  used  by  the  author  is  a  com- 
bustion tube  placed  between  a  Bunte's  burette  and  a  Hempel  pipette. 
This  tube  is  made  from  a  glass  tube  6  cm.  long  and  1  cm.  wide  by  draw- 
ing out  one  end  to  a  capillary  tube  to  be  connected  with  the  burette, 
whilst  the  other  end  is  drawn  out  so  as  to  form  a  tube  of  0-5  cm.  width 
and  4*5  cm.  length  to  be  connected  with  the  pipette.  The  tube  is 
filled  with  powdered  copper  oxide,  a  small  granule  of  the  oxide  being 
placed  at  the  capillary  end  of  the  tube ;  both  ends  are  also  closed 
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with  a  loose  plug  of  asbestos.  The  tube  is  heated  in  a  specially 
constructed  furnace  fitted  with  a  thermometer.  A  blank  experiment 
should  be  made  once  for  all  to  allow  for  the  volume  of  air  contained 
in  the  tube,  the  oxygen  of  which  also  takes  part  in  the  combustion. 
The  slight  error  caused  by  the  fact  that  the  reduced  copper  occupies  a 
less  volume  than  the  copper  oxide  may  be  neglected.  L.  de  K. 

Absorption  of  Methane  and  Ethane  by  Fuming  Sulphuric 
Acid.  By  R.  A.  Wokstall  {J.  Amer.  Chem.  Soc,  1899,  21,  245—250). 
— iContrary  to  the  usual  statement,  methane  and  ethane  are  absorbed 
by  fuming  sulphuric  acid.  With  a  specimen  of  methane  from  methylic 
iodide,  an  absorption  of  45  "40  per  cent,  occurred  in  11  days,  and 
after  3  months  71 '7  per  cent,  was  absorbed,  the  acid  becoming  cherry- 
red  in  colour  ;  with  methane  from  natural  gas,  24  3  per  cent,  was 
absorbed  in  17  days,  and  30'7  per  cent,  after  3  months.  With  a 
specimen  of  ethane  from  ethylic  iodide,  70  5  per  cent,  was  absorbed  in 
15  days,  and  88  "3  per  cent,  after  3  months.  The  absorption  of 
methane  in  one  hour  is  only  slight,  but  in  the  case  of  ethane  it  might 
be  sufficient  to  affect  the  analysis,  and  15  minutes  is  probably  the 
maximum  of  safety.  T.  M.  L. 

Detection  and  Estimation  of  Bromoform.  By  A.  Richaud 
(/.  Pharm.j  1899,  [vi],  5,  232 — 236). — An  aqueous  solution  of  potash 
is  added  to  the  liquid  to  be  tested  for  bromoform  and  the  mixture 
heated  for  IJ  hours  in  a  reflux  apparatus,  the  potassium  bromide 
formed  then  being  tested  for,  or  estimated  in,  the  usual  way.  If  the 
liquid  contains  organic  matter,  it  is  first  distilled,  when  the  whole  of 
the  bromoform  passes  over  with  the  first  75 — 100  c.c.  of  the  distillate. 
The  distillate  is  then  heated  with  aqueous  potash,  evaporated  to  dry- 
ness, and  carefully  calcined  to  destroy  any  organic  matter  which  may 
have  distilled  over.  H.  R.  Le  S. 

Estimation  of  Perrooyanides  in  Spent  Gas-Purifying 
Material.  By  Eduard  Donath  and  B.  M.  Margosches  {Zeit.  angew. 
Chem.^  1899,  345 — 347). — Fifty  grams  of  the  sample  are  washed  with 
carbon  bisulphide  to  remove  free  sulphur  and  the  greater  part  of  the 
tarry  matters.  When  dry,  the  mass  is  digested  in  a  litre  flask  with 
150  c.c.  of  15  per  cent,  aqueous  caustic  potash  to  decompose  the  ferro- 
cyanidesand  afterwards  diluted  with  water  to  1030  c.c,  the  volume  of 
liquid  then  being  practically  one  litre.  An  aliquot  part  of  the  filtrate 
is  taken,  and  the  iron  contained  in  the  ferrocyanogen  radicle  is  pre- 
cipitated by  boiling  with  an  alkaline  solution  of  bromine  (80  grams  of 
sodium  hydroxide  is  dissolved  in  water ;  after  cooling,  it  is  made  up  to 
a  litre  and  20  c.c.  of  bromine  added).  The  iron  is  precipitated  as  a 
fine  cinnabar-red  compound  of  doubtful  composition  ;  it  must  therefore 
be  dissolved  in  dilute  sulphuric  acid,  reduced  with  zinc,  and  titrated 
with  permanganate,  or  it  may  be  dissolved  in  hydrochloric  acid,  repre- 
cipitated  with  ammonia,  and  weighed  as  oxide. 

Instead  of  using  brominated  soda,  potassium  permanganate  may  be 
used,  but  the  iron  precipitate  is  then  largely  mixed  with  manganese, 
which  complicates  the  analysis.  One  part  of  the  metallic  iron  corre- 
sponds with  7 "5476  parts  of  crystallised  potassium  ferrocyanide. 

L.  DE  K. 
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Detection  of  Bthylic  Alcohol  in  Ether.  By  Lassar-Cohn 
(Zeit.  anal.  Chem.,  1899,  38,  251  ;  from  Suddeutach  Apotkek.-Zeit.). — 
The  ether  is  shaken  with  water,  the  aqueous  layer  removed,  and 
freed  from  dissolved  ether  by  careful  warming.  The  alcohol  remain- 
ing in  the  water  is  oxidised  by  manganese  dioxide  and  sulphuric  acid, 
the  aldehyde  produced  is  distilled  off,  and  the  distillate  tested  with 
Nessler's  reagent.  For  quantitative  estimation,  the  aqueous  layer  is 
warmed  to  60°,  and  the  ether  expelled  completely  by  a  current  of 
hydrogen  ;  the  liquid  is  then  distilled  and  the  distillate  received  in 
10  c.c.  of  N/700  iodine  solution.  This  liquid  is  then  shaken  with 
10  c.c.  of  normal  potassium  hydroxide  solution,  when  iodoform  is 
produced,  and  the  excess  of  iodine  is  titrated  after  acidifying  with 
hydrochloric  acid.  M.  J.  S. 

Analysis  of  Dynamite  and  Gelatin -Dynamite.  By  Feank  W. 
Smith  (/.  Amer.  Chem.  Soc,  1899,  21,  425— 431).— (a)  Dynamite. 
The  moisture  is  determined  by  drying  in  a  desiccator  over  sulphuric 
acid  for  five  days.  A  portion  is  extracted  with  ether  until  tissue 
paper,  dipped  in  the  ether  and  dried,  no  longer  tastes  of  nitro- 
glycerol ;  the  residue,  after  drying  at  80°  for  2  or  3  hours,  is  weighed, 
the  loss  of  weight  minus  the  moisture  giving  the  nitroglycerol.  Next, 
the  mass  is  extracted  with  cold  water,  which  is  finally  displaced  by 
acetone,  so  as  to  dry  the  residue  without  affecting  any  starch  present. 
The  loss  in  weight  by  the  water  extraction  represents  sodium  nitrate. 
The  remaining  mass  is  ignited  until  free  from  carbon,  the  loss  of 
weight  giving  the  wood-pulp,  flour,  bran,  &c.  If  much  ash  is  present, 
it  is  extracted  with  hydrochloric  acid.  The  loss  on  ignition,  less  the 
loss  by  the  acid  extraction,  is  called  wood-pulp,  and  the  basic  magnesium 
carbonate  is  taken  as  twice  the  loss  of  weight  by  the  acid  treatment. 
The  analysis  may  be  checked  by  measuring  in  the  nitrometer  the 
volume  of  nitric  oxide  evolved  by  a  known  weight  of  the  dynamite, 
and  then  taking  separately  the  corresponding  quantities  of  sodium 
nitrate  and  nitroglycerol,  and  measuring  in  each  case  the  nitric  oxide. 
Concordance  in  these  measurements  shows  that  the  ether  extracts 
nothing  but  nitroglycerol,  and  the  water  only  sodium  nitrate. 

(6)  Gelatin-Dynamite.  The  moisture  is  found  as  in  (a).  About 
15  grams  of  the  dynamite  are  extracted  with  chloroform  in  a  Soxhlet 
apparatus,  the  loss  in  weight  being  nitroglycerol,  sulphur,  and  resin. 
The  residue  is  extracted  with  water  to  remove  sodium  nitrate  and  then 
with  acetone,  which  dissolves  out  the  guncotton.  The  wood-pulp  and 
earthy  absorbents  remaining  are  treated  as  described  under  («).  The 
chloroform  solution  is  evaporated  until  nearly  all  the  solvent  is  removed, 
glacial  acetic  acid  being  then  added,  and  the  precipitated  sulphur 
transferred  to  a  Gooch  crucible  and  treated  with  strong  alcohol  to 
remove  the  resin.  The  nitroglycerol  is  determined  by  repeatedly 
treating  a  portion  of  the  dynamite  with  cold  ether,  the  ethereal 
solution  being  allowed  to  evaporate  spontaneously.  The  residue  is 
washed  into  the  nitrometer  with  acetic  acid,  and  the  nitroglycerol 
calculated  from  the  volume  of  nitric  oxide  obtained.  The  resin  may  be 
estimated  by  difference.  T.  H.  P. 
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Estimation  of  Dextrose.  By  Adolf  Bickel  {PJiuger's  Archiv, 
1899,  75,  248 — 264). — In  estimating  dextrose,  any  boiling  or  concen- 
tration of  aqueous  solutions  may  lead  to  loss  of  sugar  if  the  solution  is 
alkaline  ;  the  reaction  must  therefore  be  acid,  when  no  change  occurs 
in  dilute  solutions.  W.  D.  H. 

Estimation  of  Dextrose  by  Lehmann's  Method.  By  L^on 
Maquenne  (^2*^^.  Soc.  Chim.,  1898,  [iii],  19,  926—927.  Compare 
Abstr.,  1898,  ii,  264,  355). — In  the  estimation  of  sugar  according  to 
the  method  proposed  by  Lehmann,  and  more  recently  by  Riegler,  which 
consists  in  titrating  by  means  of  potassium  iodide  and  thiosulphate 
the  excess  of  copper  remaining  after  treatment  with  Fehling's  solution, 
it  is  found  that  the  removal  of  the  precipitated  cuprous  oxide  by 
filtration  may  be  omitted,  thus  rendering  the  process  more  rapid,  with- 
out loss  of  accuracy.  The  following  modified  method  of  procedure  is 
recommended.  A  quantity  of  the  sugar  solution  containing  less  than 
0-05  gram  of  glucose  is  added  to  10  c.c.  of  Fehling's  solution,  and  the 
liquid  diluted  with  water  to  30  c.c,  boiled  for  2  minutes,  rapidly 
cooled,  and  mixed  with  20  c.c.  of  sulphuric  acid  (50  per  cent,  by 
volume),  and  10  c.c.  of  10  per  cent,  potassium  iodide  solution.  The 
solution  is  then  immediately  titrated  with  thiosulphate,  using  starch  as 
an  indicator,  and  the  volume  used  deducted  from  that  required  in  a 
blank  experiment  carried  out  in  a  similar  manner  with  10  c.c.  of 
Fehling's  solution.  A  table  is  given  in  the  paper,  showing  the  weight 
of  inverted  cane  sugar  corresponding  with  different  volumes  of  2  per 
cent,  thiosulphate.  N.  L. 

Estimation  of  Carbohydrates.  By  Fkank  W.  Traphagen  and 
W.  M.  CoBLEiGH  {J.  Amer.  Chem.  Soc,  1899,  21,  369— 373).— 100  c.c. 
of  Fehling's  solution,  diluted  with  an  equal  volume  of  water,  is  heated 
on  a  water-bath  and  treated  with  the  solution  to  be  tested  in  the 
ordinary  way.  The  precipitated  cuprous  oxide  is  collected  and  washed 
on  an  asbestos  filter,  the  top  layer  of  which,  with  the  cuprous  oxide,  is 
removed,  well  stirred  with  water,  and  treated  with  50  c.c.  of  a  saturated 
solution  of  ferric  sulphate  in  20  per  cent,  sulphuric  acid.  When 
dissolved,  the  liquid  is  filtered  through  the  same  asbestos  filter  to 
remove  any  traces  of  cuprous  oxide,  and  is  then  titrated  with  perman- 
ganate. The  amounts  of  cane  sugar  and  of  starch  corresponding  with 
each  c.c.  of  the  permanganate  solution  must  be  previously  determined 
by  titrating  with  pure  cane  sugar  and  with  a  carefully  analysed  starch. 
The  weight  of  cuprous  oxide  precipitated  should  be  about  the  same  in 
all  cases,  the  method  then  giving  reliable  results.  Experiments  show 
that  there  is  no  danger  of  the  cuprous  oxide  being  oxidised,  even  if  left 
on  the  filter  all  night,  nor  of  its  dissolution  if  left  in  contact  with  the 
alkaline  liquid.  T.  H.  P. 

Estimation  of  Qlycogen.  By  Jos.  Weidenbaum  {FJluger's 
Archiv,  1899,  75,  113—119).  By  Eduard  Pfluger  (ibid.,  120—247). 
— The  methods  at  present  in  use  for  the  estimation  of  glycogen  are 
subjected  to  experimental  criticism ;  Kiilz's  method  especially  was 
examined,  and  considerable  loss  of  glycogen  was  found  to  occur  in  its 
various  stages.  Some  modifications  are  suggested,  but  even  then  the 
loss  amounts  to  12  per  cent.  W.  D.  H. 
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Detection  of  Caramel  in  Spirits  and  Vinegar.  By  Charles 
A.  Crampton  and  F.  D.  Simons  (J.  Amer.  Clcem.  Soc,  1899,  21, 
355 — 358). — Spirits  artificially  coloured  with  caramel  can  be  distin- 
guished from  those  the  colour  of  which  is  derived  from  long  storage  in 
cask  by  keeping  the  liquor  for  some  time  in  contact  with  a  definite  quan- 
tity of  Fuller's  earth,  and  determining,  by  means  of  the  tintometer,  the 
percentage  of  colour  removed ;  much  more  of  the  artificial  colouring 
matter  is  absorbed  than  of  the  natural.  Thus,  for  40  samples  of 
naturally  coloured  spirits,  the  mean  percentage  of  colour  removed  was 
14"6,  the  limits  being  25*0  and  8*3  per  cent.;  whilst  18  samples  of 
artificially  coloured  spirits  gave  a  mean  of  44 '7  and  a  maximum  and 
minimum  of  54"  1  and  40*0  per  cent,  respectively  of  colour  removed. 
The  test  probably  applies  also  to  vinegars.  T.  H.  P. 

[Discrimination  of  Amber  from  Copal.  Test  for  Arsenic  in 
Carpets].  By  Oscar  Eossler  {Arch.  Pharm.,  1899,  237,  239—240).— 
When  a  fragment  of  amber  is  heated  in  an  ignition  tube,  the  vapours 
evolved  blacken  lead  acetate  paper ;  this  is  not  the  case  with  copal. 
Judged  by  this  test,  the  trinkets  found  at  Troy  and  Mycenae  are  found 
to  be  carved  out  of  amber,  and  not  out  of  fossil  copal. 

Green  carpets  are  coming  into  fashion  again  in  Germany  in  con- 
sequence of  the  revival  of  the  Empire  style.  They  may  be  tested  for 
arsenic  by  rolling  up  a  fragment  in  a  coil  of  platinum  foil  and  heating 
it  in  the  upper  oxidising  zone  of  the  Bunsen  flame  under  a  glazed  por- 
celain basin  filled  with  cold  water.  A  drop  of  silver  nitrate  solution  is 
then  drawn  across  the  underside  of  the  basin  by  means  of  a  glass  rod,  and 
air  is  blown  on  to  it  after  first  passing  over  a  glass  stopper  moistened 
with  ammonia ;  a  yellow  precipitate  indicates  the  presence  of  arsenic 
in  the  carpet.  .  C.  F.  B. 

Estimation  of  Oil  and  Spirit  of  Mustard.  By  Bruno 
Grutzner  {Arch.  Pharm.,  1899,  237,  185— 189).— About  0*2  gram  of 
the  oil  is  dissolved  in  10  c.c.  of  alcohol  (or  about  10  grams  of  the 
spirit  are  taken),  mixed  with  3*5  grams  of  ammonia  and  allowed  to 
remain  overnight  in  a  stoppered  vessel ;  the  thiocarbimide  is  thus 
converted  into  the  thiocarbamide.  The  whole  is  then  rinsed  into  a  beaker 
and  heated  on  the  water-bath  until  the  ammonia  has  volatilised ;  a 
clear  solution  of  sodium  peroxide,  free  from  sulphate,  is  added  to  the 
cooled  liquid,  which  is  then  heated  until  no  more  oxygen  is  evolved, 
acidified  with  hydrochloric  acid,  and  precipitated  with  barium  chloride, 
the  barium  sulphate  being  weighed.  From  experiments  with  several 
samples,  it  was  found  that  1  gram  of  barium  sulphate  corresponds  with 
0 -48021  gram  of  the  pure  natural  oil. 

The  sulphate  may  also  be  precipitated  with  a  weighed  excess  of 
barium  chloride,  or  better,  with  a  measured  excess  of  iV/2  barium 
chloride  solution,  the  excess  being  estimated  volumetrically.  The 
liquid  and  precipitate  are  diluted  to  a  total  volume  of  500  c.c,  250  c.c. 
are  precipitated  with  sodium  carbonate,  the  precipitate  of  barium 
carbonate  (mixed  with  sulphate)  is  washed  carefully,  treated  with  a 
measured  excess  of  iV/2  hydrochloric  acid  and  boiled,  the  excess  of 
acid  being  then  titrated  with   Njl  potassium  hydroxide  and  phenol- 
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phthalein.     Of  the  barium  chloride  solution,  1   c.c.  corresponds  with 
0-02797  gram  of  the  natural  oil. 

A  specimen  of  artificial  oil  was  found  to  contain  only  0*4  per  cent, 
more  sulphur  than  the  natural  oil  (28*6  per  cent.).  This  oil  boiled  at 
148 — 149-5°,  had  asp.  gr.  1-02  at  15°,  and  satisfied  the  requirements  of 
the  German  pharmacopoeia.  It  is  thus  impossible  to  distinguish  in 
this  way  the  artificial  from  the  natural  oil.  C.  F.  B, 

Preparation  of  a  Titrated  Solution  of  Acetaldehyde.  Bf 
Xavier  Eocques  iChem.  Centr.,  1899,  i,  60 — 61  ;  from  Ann.  Chim, 
anal,  appl.^S,  365). — 1*386  grams  of  aldehyde-ammonia  which  have  been 
thoroughly  extracted  with  ether  and  dried,  are  placed  in  a  100  c.c. 
measuring  flask  and  dissolved  in  50  c.c.  of  96  per  cent,  alcohol ;  22*7  c.c* 
of  normal  (alcoholic)  sulphuric  acid  are  added,  which  soon  causes  a 
precipitate  of  ammonium  sulphate  ;  the  measure  is  filled  to  the  mark 
with  alcohol,  an  extra  0*8  c.c.  being  added  to  compensate  for  the 
volume  occupied  by  the  precipitate.  After  remaining  overnight,  the 
liquid,  which  contains  exactly  1  per  cent,  of  aldehyde,  is  filtered. 
The  solution  may  then  be  further  diluted  with  water  or  proof-spirit, 
so  as  to  contain  exactly  0*050  gram  of  aldehyde  per  litre. 

L.  DE  K. 

Separation  and  Estimation  of  Coumarin  and  Vanillin  in 
Flavouring  Extracts.  By  William  H.  Hess  and  Albert  B. 
Prescott  (/.  Amer.  Chem.  Soc,  1899,  21,  256— 259).— The  alcohol  is 
removed  by  heating  at  80°,  lead  acetate  is  then  added  so  long  as  a 
precipitate  forms,  and  the  filtered  solution  is  extracted  with  ether. 
The  vanillin  in  the  ethereal  extract  is  extracted  with  ammonia,  and 
after  neutralising  with  10  per  cent,  hydrochloric  acid  and  drying 
below  55°,  is  taken  up  with  light  petroleum  and  evaporated  in  a 
weighed  dish.  The  coumarin  is  similarly  separated  by  evaporating 
the  ethereal  solution  below  45°,  extracting  with  light  petroleum,  and 
evaporating  in  a  weighed  dish.  The  vanillin  and  coumarin  are  identi- 
fied by^  their  melting  points.  '  T.  M.  L. 

Estimation  of  Acetic  Acid  in  Commercial  Acetates,  and 
the  Separation  of  Acetic,  Propionic,  Butyric,  and  Formic  Acids. 
By  K.  R.  Haberland  {Zeit.  anal,  Chem.,  1899,  38,  217— 226).— The 
method  for  the  estimation  of  acetic  acid  in  calcium  acetate  adopted 
by  the  meeting  of  Industrial  Chemists  at  Mombach  is  as  follows  : — 
About  10  grams  of  the  pulverised  substance  are  mixed  with  5U  c.c.  of 
water  in  a  300  c.c.  flask,  and  then  treated  with  11  c.c.  of  hydrochloric 
acid  of  sp.  gr.  1-124.  The  mixture  is  distilled  until  the  residue  is 
syrupy ;  50 — 60  c.c.  of  warm  water  added  and  the  distillation  again 
carried  to  dryness.  In  one-fifth  of  the  distillate,  the  total  acids  are 
titrated  by  normal  soda  and  phenol  phthalein,  and  in  one-tenth  the 
hydrochloric  acid  is  estimated  by  adding  15  c.c.  of  pure  nitric  acid  and 
an  excess  of  A^/10  silver  nitrate,  and  titrating  the  excess  of  silver  in 
one-half  of  the  filtrate  by  ammonium  thiocyanate.  The  author 
confirms  the  accuracy  of  this  method  by  proof  analyses. 

To  estimate  the  four  homologous  acids  in  crude  acetate,  the  sub- 
stance is  distilled  with  phosphoric  acid  and  the  distillate  evaporated 
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with  lead  oxide ;  the  residue  is  dissolved  in  cold  water  and  the  solu- 
tion heated  to  boiling.  In  consequence  of  its  insolubility  in  boil- 
ing water,  basic  lead  propionate  is  precipitated,  whilst  the  other  lead 
salts  remain  in  solution  and  are  separated  by  filtration.  The 
filtrate  is  treated  with  sulphuric  acid,  evaporated  to  dryness  with 
excess  of  zinc  oxide,  and  the  mass  is  then  treated  with  a  large 
volume  of  absolute  alcohol.  Zinc  formate  is  completely  insoluble  in 
this  liquid,  and  remains  on  the  filter  with  the  lead  sulphate.  The 
alcoholic  filtrate  is  evaporated  to  dryness  and  distilled  with  phosphoric 
acid.  The  butyric  and  acetic  acids  may  then  be  separated  by  either 
of  two  processes.  They  may  be  treated  with  silver  carbonate  and  the 
aqueous  solution  of  the  silver  salts  evaporated  on  the  water-bath, 
when,  in  consequence  of  the  considerably  lower  solubility  of  silver 
butyrate,  that  salt  crystallises  out  with  almost  quantitative  complete- 
ness, leaving  the  silver  acetate  in  solution.  The  other  method  is  to 
convert  the  two  acids  into  their  amylic  salts  by  cohobation  with 
amylic  chloride  and  a  little  96  per  cent,  alcohol,  and  after  distilling 
off  the  alcohol  and  the  excess  of  amylic  chloride  at  100°  to  separate 
the  salts  by  fractional  distillation.  A  proof  analysis  gave  numbers 
agreeing  very  closely  with  the  amounts  of  the  four  acids  employed. 
It  is  incidentally  shown  that  calcium  acetate  cannot  be  completely 
dehydrated  at  any  temperature  up  to  that  at  which  it  decomposes. 

M.  J.  S. 

Detection  of  Salicylic  and  Benzoic  Acids  in  Milk.  By  G. 
Breustedt  (Arch.  Fharm.,  1899,  237,  170— 172).— 25  c.c.  of  milk  are 
mixed  with  25  c.c.  of  water  and  10  c.c.  of  Fehling's  copper  sulphate 
solution,  about  2-5  c.c.  of  iV^-potash  added,  so  that  the  liquid  remains 
still  perceptibly  alkaline,  and  the  mixture  warmed  for  a  little  while 
in  the  water-bath,  and  filtered  from  copper  caseinate  and  fat.  The 
filtrate  is  mixed  with  a  few  drops  of  dilute  hydrochloric  acid,  and 
shaken  with  ether,  the  ethereal  extract  being  evaporated.  In  the 
residue,  salicylic  acid  can  be  detected  by  the  violet  coloration  with 
dilute  ferric  chloride  solution ;  benzoic  acid,  by  the  brown  .  flakes 
formed  when  the  residue  is  dissolved  in  a  little  water  and  boiled  with 
ferric  chloride ;  or,  in  the  presence  of  salicylic  acid,  by  adding  two 
drops  of  dilute  formic  acid  and  then  excess  of  milk  of  lime,  evapo- 
rating, and  heating  the  residue  in  an  ignition  tube,  when  a  smell  of 
benzaldehyde  is  noticed.  Salicylic  acid  can  be  detected  still  more 
easily  by  heating  10  c.c.  of  milk  with  10  c.c.  of  fuming  hydrochloric 
acid  until  a  red  coloration  appears,  cooling,  shaking  with  20  c.c.  of 
ether,  evaporating  the  ethereal  extract,  shaking  the  residue  vigorously 
with  a  little  hot  water,  filtering,  and  adding  ferric  chloride  to  the 
filtrate.  C.  F.  B. 

Analysis  of  Condensed  Milk.  By  F.  S.  Hyde  (J.  Amer.  Chem. 
Soc,  1899,  21,  439— 444).— The  whole  contents  of  a  tin  of  the  milk 
are  mixed  until  of  the  same  consistency  throughout  and  a  stock 
solution  prepared  by  mixing  25  grams  of  the  milk  with  75  grams  of 
water.  The  total  solids  are  found  by  evaporating  five  grams  of  the 
solution  and  drying  the  residue  at  100°.  The  percentage  of  fat  is 
obtained  by  absorbing  a  known  weight  of  the  solution  by  an  Adams' 
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coil,  which  is  dried  and  extracted  with  ether  in  a  Soxhlet  apparatus 
The  milk  sugar  is  determined  by  titration  with  Fehling's  solution 
The  cane  sugar  is  obtained  by  boiling  the  stock  solution  with  citric 
acid,  which  inverts  the  cane  sugar  but  not  the  milk  sugar ;  the  solu- 
tion is  cooled,  neutralised  with  potassium  hydroxide  solution,  made 
up  to  a  known  volume,  and  titrated  with  Fehling's  soultion.  The 
reduction  corresponds  with  a  certain  amount  of  cane  sugar  from  which 
must  be  subtracted  the  milk  sugar  in  terms  of  cane  sugar.  The  pro- 
portion of  milk  solids  is  found  by  deducting  the  cane  sugar  from 
the  total  solids,  and  the  percentage  of  water  by  subtracting  the 
percentage  of  total  solids  from  100.  The  difference  between  the  milk 
solids  and  the  sum  of  milk  sugar  and  fat  represents  casein,  albumin, 
and  salts.  The  ash  is  obtained  in  the  usual  way  by  ignition  of  the 
total  solids.  The  '  degree  of  condensation  '  is  rather  a  vague  quantity, 
and  is  usually  taken  as  the  percentage  of  milk  solids  divided  by  12-5, 
which  is  the  average  for  cows'  milk.  T.  H.  P. 

The  Heat  of  Bromination  Test  for  Oils.  By  Augustus  H.  Gill 
and  Israel  Hatch,  jun.  {J.  Ame7\  Ghem.  Soc,  1899,  21,  27 — 29). — This 
test  is  carried  out  in  a  calorimeter  consisting  of  a  flat-bottomed  glass  tube 
which  is  held  in  a  beaker  by  means  of  a  cork,  a  protecting  air-jacket 
being  thus  produced,  further  insulation  being  obtained  by  arranging 
the  beaker  inside  a  larger  one,  and  filling  the  space  between  with 
cotton  waste.  5  c.c.  of  a  20  per  cent,  solution  of  the  oil  in  carbon 
tetrachloride  are  run  into  the  calorimeter  and  the  temperature  read  off 
when  constant.  5  c.c.  of  a  solution  of  1  volume  of  bromine  in  4 
volumes  of  carbon  tetrachloride  are  then  allowed  to  flow  down  the  sides 
of  the  calorimeter  and  mix  with  the  oil,  the  highest  temperature  shown 
by  the  thermometer  being  noted.  To  make  the  results  given  by  dif- 
ferent calorimeters  comparable,  sublimed  camphor  is  used  as  a  stan- 
dard ;  on  dissolving  7*5  grams  of  this  substance  in  carbon  tetrachloride 
and  brominating  it,  a  mean  rise  in  temperature  of  4*2°  is  obtained. 
Then,  for  each  oil  examined,  the  rise  of  temperature  on  bromination 
divided  by  4*2  gives  the  specific  temperature  reaction,  which  on  multi- 
plication by  an  empirical  factor  (the  mean  for  a  number  of  oils  of  the 
iodine  number  divided  by  the  specific  temperature  reaction),  gives  the 
iodine  value.  The  method  gives  good  results  except  in  the  case  of 
hydrocarbon  oils.  T.  H.  P. 

Constants  of  American  Linseed  Oil.  By  Augustus  H.  Gill 
and  Augustus  C.  Lamb  (/.  Amer.  Ghem.  Soc,  1899,  21,  29— 30).— The 
authors  have  determined  the  constants  for  a  number  of  specimens  of  pure 
American  linseed  oils  and  of  menhaden  oil,  which  is  used  both  as  a  sub- 
stitute and  as  an  adulterant  for  linseed  oil.  The  determinations  include 
specific  gravity,  Yalenta  test,  Maumene  test,  iodine  absorption  in  4 
and  in  18  hours,  and  a  drying  test.  The  Maumene  and  iodine  numbers 
obtained  are  respectively  about  10  and  4  per  cent,  lower  than  the  usually 
accepted  values.  The  effect  of  the  menhaden  oil  is  to  raise  the 
Maumene  number,  to  lower  the  iodine  value,  and  to  retard  the  drying 
of  the  oil.  Contrary  to  the  statement  of  Dieterich  {Jour.  Soc.  Ghem. 
Ind.,  1893,381),  the  iodine  value  is  not  generally  appreciably  increased 
by  18  hours  standing.  T.  H.  P. 
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Analysis  of  Sod  Oil.  By  Erastus  Hopkins,  D.  L.  Coburn,  and 
Edward  Spiller  {J.  Amer.Chem.  Soc,  1899,21,  291— 300).— Sod  oil  or 
d^gras  is  the  waste  fat  obtained  in  the  chamoising  process  and  is  used 
for  currying  purposes,  that  is,  dressing  bark-tanned  leather  ;  analyses  of 
12  samples  are  given.  The  moisture  is  determined  by  absorbing  the  oil 
with  filter  papers  and  drawing  air  over  it  at  100°,  and  ranges  from  1  to  40 
per  cent,  of  the  oil.  The  oil  is  then  extracted  in  a  Soxhlet  apparatus 
with  light  petroleum  boiling  at  40°,  which  dissolves  from  58  to  96 
per  cent,  of  the  oil ;  the  soap  is  next  extracted  with  absolute  alcohol, 
and  amounts  to  0'7  to  8*8  of  the  oil;  the  insoluble  residue,  after 
deducting  the  weight  of  ash,  represents  the  quantity  of  hide  frag- 
ments, 0*15  to  3  per  cent.,  in  the  oil.  The  quantity  of  ash  is  large, 
owing  to  the  extraction  by  the  oil  of  the  ash  of  the  leather,  and  is 
especially  rich  in  calcium  salts  from  the  '  liming '  of  the  leather ; 
the  quantity  varies  from  0*05  to  1*04  per  cent.  The  Megras  former,' 
which  is  regarded  as  the  valuable  constituent  of  the  oil,  is  readily 
saponified ;  the  soap  is  precipitated  by  an  excess  of  salt,  and  acidified 
with  hydrochloric  acid,  the  "  degras  former  "  which  separates  is  then 
washed  with  water  and  light  petroleum,  dissolved  in  absolute  alcohol, 
and  evaporated  in  a  weighed  dish ;  it  is  thus  obtained  as  a  resinous 
substance  melting  at  65 — 67°,  and  amounts  to  1  to  26  per  cent,  of 
the  dry  oil.  Values  are  also  given  for  the  free  mineral  acid,  the  free 
fatty  acid,  the  quantity  of  ethereal  salts,  the  Reichert-Meissl  number, 
the  iodine  number,  the  non-saponifiable  matter  and  its  iodine  number, 
each  value  being  calculated  for  the  original  oil,  the  dry  oil,  and  the  oil 
soluble  in  light  petroleum.  The  wide  variation  in  properties  is  due  to 
the  fact  that  a  number  of  different  oils  are  used  for  the  manufacture  of 
sod  oil,  the  two  principal  ones  being  menhaden  and  cod  oils. 

T.  M.  L. 

Estimation  of  Alkaloids  by  Iodine  Solution.  By  Karl 
KiPPENBERGER  {Zeit.  anal.  Chem.^  1899,  38,  230 — 236). — In  support 
of  his  view  that  the  formation  of  the  periodides  of  the  alkaloids  does 
not  take  place  in  accordance  with  the  equation  Alk,HCl -h  KI 4- Ig  = 
Alk,HI,l2-fKCl(Abstr.,  1896,  ii,  282,  682),  but  that  the  hydrogen 
iodide  in  the  product  is,  at  least  in  part,  derived  from  the  decomposition 
of  water  by  the  free  iodine,  the  author  states  that  the  periodide  of 
narcotine  can  be  produced  by  the  action  of  iodine  on  narcotine  hydro- 
chloride in  the  absence  of  an  alkali  iodide.  He,  however,  practically 
abandons  his  earlier  contention  that  the  conditions  of  the  reaction  can 
be  so  arranged  as  to  involve  the  consumption  of  a  uniform  molecular 
proportion  of  iodine,  and  insists  on  the  necessity  of  standardising  the 
iodine  solution  in  each  case  by  means  of  weighed  amounts  of  the  special 
alkaloid  to  be  estimated.  M.  J.  S. 

The  Volumetric  Estimation  of  Alkaloids.  By  O.  Linde 
{Arch.  Pharm.,  1899,  237,172— 185).— This  paper  is  the  fir^t  instalment 
of  an  account  of  the  various  volumetric  methods  employed  for  the 
estimation  of  alkaloids.  General  methods  are  first  discussed,  and 
amongst  these  in  the  first  place  the  method  of  precipitation  with 
potassium  mercuriodide  solution  ("  Mayer's  reagent  ").  It  is  pointed 
out  that  the  precipitate  formed  has  no  definite  composition  j  that  an 
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allowance  has  to  be  made  for  its  solubility ;  that  the  end  point  of  the 
reaction  is  affected  by  the  presence  of  acid  (sulphuric),  and  also  by  the 
concentration  of  the  alkaloid  in  the  solution  titrated ;  moreover,  that 
other  substances  contained  in  extracts  of  plants,  beside  the  alkaloids, 
are  precipitated  by  the  mercuriodide  solution.  The  methods  of 
precipitation  with  phosphomolybdate  and  with  mercuric  chloride 
solutions  are  then  discussed,  and  are  found  to  be  open  to  objections  of 
the  same  kind.  C.  F.  B. 

Assay  of  Nux  Vomica.  By  Edward  R.  Squibb  {J,  Amer.  Ghem. 
JSoG.y  1899,  21,  351 — 355). — ^10  grams  of  the  ground  seed  are  extracted 
with  cold  10  per  cent,  acetic  acid,  and  the  liquid  evaporated  to  dryness  in 
a  flat-bottomed  capsule  on  a  water-bath.  To  the  dry  extract  are  added 
10  c.c.  of  a  mixture  of  2  vols,  of  91  per  cent,  alcohol,  1  vol.  of  10  per 
cent,  ammonia  solution,  and  1  vol.  of  water,  and  the  mixture  stirred 
until  complete  solution  takes  place.  The  liquid  is  then  shaken  with 
40  c.c.  of  a  mixture  of  equal  volumes  of  chloroform  and  ether,  allowed 
to  settle,  and  the  chloroform-ether  solution  separated.  This  extraction 
is  repeated,  twice  if  necessary,  the  whole  of  the  liquid  being  evapo- 
rated to  dryness  in  a  tared  flask.  10  c.c.  of  decinormal  sulphuric  acid 
are  run  into  the  flask  and  when  the  soluble  alkaloids  are  dissolved, 
20  c.c.  of  hot  water  and  a  definite  quantity  of  logwood  indicator  are 
added,  and  the  amount  of  alkaloids  present  calculated  from  the  volume 
of  decinormal  potash  necessary  to  give  the  liquid  a  pinkish  tint. 

T.  H.  P. 

Valuation  of  Indigo.  By  Wilhelm  Holischmidt  (Zeit.  angew. 
Chem.,  1899,  451—455;  475— 479).— The  assay  of  indigo  by  the 
present  processes  is  not  satisfactory.  In  the  process  of  titration  with 
permanganate,  a  serious  error  may  be  caused  by  secondary  actions 
when  the  sample  of  indigo  is  treated  with  sulphuric  acid  (sulphonated) 
at  85°  ;  but  this  may  be  avoided  by  adopting  the  author's  cold  process. 
0'5 — 1  gram  of  the  finely-powdered  sample  is  treated  in  a  test-tube 
with  10  c.c.  of  sulphuric  acid,  containing  40  per  cent,  of  phosphoric 
anhydride,  and  the  mixture  well  kneaded  with  a  glass  rod;  the 
sulphonation  is  complete  in  about  two  hours,  but  it  is  safer  to  leave 
the  mixture  overnight  in  a  desiccator.  The  solution  is  now  poured 
into  a  measuring  flask  containing  enough  water  to  prevent  any  sensible 
development  of  heat,  the  tube  is  well  rinsed  with  cold  water,  and  the 
whole  finally  made  up  to  500  or  1000  c.c,  filtered  quickly,  and  25 
c.c.  of  the  filtrate  titrated  with  N'jlOO  permanganate  as  follows: 
After  diluting  to  about  125  c.c,  the  permanganate  is  added  at  the  rate 
of  2  drops  per  second  until  the  liquid  is  of  a  pale  green  colour,  whilst 
on  stirring,  dark  clouds  are  visible ;  2  or  4  drops  of  the  permanganate 
are  now  added  at  a  time  with  gentle  stirring,  so  as  not  to  disturb  the 
clouds,  and  the  formation  of  fresh  clouds  is  noticed.  When  no  more 
are  formed,  the  operation  is  finished,  and  0*1  or  0  2  c.c.  of  permanganate 
is  deducted  from  the  total.  A  paraifin  lamp  may  be  used  as  the  source 
of  light  for  the  titration.  Donath  and  Strasser's  improvement  in  the 
titration  process  (Abstr.,  1895,  ii,  300)  is  approved  of  by  the  author. 
This  consists  in  freeing  the  sample  from  indigo-glue  and  indigo-red  by 
successively  digesting  with  dilute  hydrochloric  acid  and  alcohol-ether 
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mixture  before  sulphonating.  The  presence  of  indigo-brown  does  not 
interfere  with  the  subsequent  titration  with  permanganate. 

Voeller  (Abstr.,  1891,  1564)  proposed  to  remove  the  indigo- 
brown  also  by  treating  the  sample  already  freed  from  indigo-glue  and 
indigo-red  with  dilute  aqueous  potash,  and  then  to  estimate  the 
nitrogen  in  the  purified  indigotin  by  Kjeldahl's  process.  The  author 
approves  of  this  method,  but  recommends  the  use  of  a  1  per  cent, 
solution  of  potassium  hydroxide  ;  too  long  contact  with  the  alkali  must 
be  av.oided,  as  otherwise  indigo-brown  is  actually  generated  from  the 
indigotin.  A  large  number  of  analyses  have  been  made  and  tabulated, 
showing  the  amount  of  nitrogenous  matter  extracted  by  the  various 
solvents  in  use  to  purify  the  sample  before  submitting  it  to  the 
Kjeldahl  process.  For  convenience  of  comparison,  the  nitrogen  due 
to  the  "  glue  "  has  been  multiplied  by  the  same  factor  as  the  other 
nitrogen. 

Part  of  the  paper  is  devoted  to  the  technical  testing  of  indigo  by  the 
colorimetric  method,  which,  however,  often  fails  to  give  exact  indi- 
cations owing  to  differences  in  shade  and  to  the  "  wool  test,"  which, 
although  valuable  to  dyers,  gives  no  indication  of  the  true  amount  of 
indigotin.  L.  de  K. 

Estimation  of  Albumin.  By  R.  Delaunay  (/.  Pharm.,  1899, 
[vi],  3,  100 — 101). — The  albumin  in  urine  is  not  always  completely 
precipitated  by  the  addition  of  acetic  acid  and  subsequent  heating ; 
if,  however,  the  urine  is  previously  saturated  with  sodium  sulphate, 
the  precipitation  is  complete ;  but  it  is  necessary,  before  weighing 
the  albumin,  to  wash  it  with  boiling  water  until  free  from  sulphates. 

H.  R.  Le  S. 
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Optically  Transparent  Liquids.  By  Walthere  Spring  {Rec. 
Trav.  Chim.,  1899,  18,  153— 168).— Tyndall  has  assumed  that  when  a 
beam  of  light  passes  through  a  gas  its  path  is  made  evident  by  the 
illumination  of  minute  solid  or  liquid  particles  present  as  impurities. 
Lallemand,  however,  from  experiments  with  carefully  distilled  liquids, 
concluded  that  the  illumination  of  a  fluid  medium  by  light  is  a  specific 
property  of  the  medium,  and  that  each  medium  has  a  certain  *'  co- 
eflficient  of  illumination,"  dependent  on  its  nature.  The  author  now 
shows  that,  although  it  is  impossible  to  obtain  a  truly  transparent 
liquid  (that  is,  one  which  is  not  rendered  luminous  by  the  passage  of  a 
beam  of  light)  by  distillation  or  filtration,  liquids  can  be  rendered 
optically  pure  by  means  of  a  current  of  electricity ;  on  passing,  for 
example,  a  current  through  water  containing  a  small  quantity  of 
silica  or  ferric  hydroxide  in  suspension,  the  suspended  matter  is 
deposited  at  the  cathode,  and  carries  with  it  the  minute  particles  which 
render  the  water  capable  of  being  illuminated.  The  same  result  is 
also  obtained  by  adding  clear  lime  water  to  a  solution  of  silicic  acid, 
and  leaving  the  precipitate  to  subside  in  a  stoppered  vessel ;  on 
examining  the  liquid  in  a  beam  of  light,  care  being  taken  that  the 
vessel  is  not  opened,  it  is  found  to  be  perfectly  transparent.  The 
subsidence  of  other  gelatinous  precipitates,  such  as  the  hydroxides  of 
iron,  aluminium,  and  zinc,  from  water  renders  the  latter  non-illumin- 
able ;  the  subsidence  of  crystalline  precipitates,  however,  such  as 
barium  sulphate  or  calcium  oxalate,  gives  no  such  result.  It  thus 
appears  probable  that  the  minute  suspended  particles  can  only  be 
removed  by  being  surrounded,  during  the  precipitation,  with  a  heavy, 
gelatinous  envelope.  The  filtration  of  water  through  a  layer  of  a 
gelatinous  precipitate,  out  of  contact  with  the  air,  renders  it  trans- 
parent ;  but  if  filtered  in  contact  with  air,  this  result  is  not  obtained. 
The  reason  why  distillation  fails  to  yield  transparent  liquids  is  thus 
made  evident. 

In  the  case  of  organic  liquids,  the  author  has  not  obtained  such 
definite  results ;  the  subsidence  of  gelatinous  precipitates  from  organic 
liquids  is,  as  a  rule,  very  incomplete,  so  that  optical  transparency 
cannot  generally  be  obtained.  It  appears  probable  also,  that  many 
organic  liquids  become  luminous  on  the  passage  of  a  beam  of  light, 
owing  to  fluorescence. 

The  particles  which  are  rendered  luminous  in  water  by  a  beam  of 
light  appear  to  consist  largely  of  organic  matter,  but  luminescence  is 
also  due  to  minute  bubbles  of  gas ;  this  is  made  clear  by  the  increased 
illumination  which  occurs  when  the  pressure  in  the  space  above  the 
water  is  diminished,  and  by  the  fact  that  optically  transparent  water 
is  rendered  luminescent  by  passing  air  through  it.  W.  A.  D. 

Influence  of  Elements  on  the  Optical  Activity  of  the  Amyl 
Radicle.  By  Paul  Walden  {J.p\  Chem.,  1899,  [ii],  59,  470-473). 
— A  claim  of  priority  with  regard  to  Brjuchonenjio's  work  on  this 
subject  (this  vol.,  ii,  265).  B.  H.  P, 
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Interconversion  of  Optical  Antipodes.  IV.  and  V.  By  Paul 
Walden  {Ber.,  1899,  32,  1833—1855  ;  1855—1864.  Compare  Abstr., 
1896,  1,205;  1898,  i,  127,  178).— IV.— When  Ijevorotatory  chloro- 
or  bromo-succinic  acid  is  acted  on  with  bases,  a  mixture  of  Isevo-  and 
dextro-malic  acids,  in  varying  proportions,  is  produced.  The  sign  and 
the  specific  rotatory  power  of  the  malic  acid  which  is  formed  when  differ- 
ent bases  are  used  is  shown  in  the  accompanying  table  ;  the  values 
given  were  determined  in  presence  of  a  uranium  salt,  which  has  the 
effect  of  increasing  the  specific  rotatory  power  of  malic  acid  to  ±  460° 
(Abstr.,  1898,  ii,  149). 


Halogen  acid. 


I.  Z-Chlorosuccinic  acid 

Z-Bromo-  ,, 

Z-Bromo-  ., 

Z-Bromo-  ,, 

Z-Bromo-  ,, 

Z-Bromo-  ,, 

II.  Z-Bromo-  ,, 

III.  Z-Chloro-  ,, 

Z-Chloro-  , , 

Z-Chloro-  ,, 

Z-Chloro-  „ 

Z-Bromo-  ,, 

Z-Chloro-  ,. 

Z-Chloro-  ,, 

Z-Chloro-  ,, 

Z-Chloro-  ,, 

Z-Chloro-  ,, 


Hydrolysing  agent. 


HP 
TIOH 
HgO 
Hg^O 
PdO 
TI2O3 
RbOH 
KOH 
NH4OH 

CuO 
Ca(0H)2 
Ba(0H)2 
Pb(0H)2 
NaOH 
Sn(0H)2 
LiOH 


Specific  rotatory- 
power  of  malic  acid. 


[«]!.= 


-460° 
-212 
-203 
-172 
-130 
-125 
±0 
-f440 
-1-425 
-f460 
-f330 
4-301 
+  170 
+  170 
+  150 
+  130 
+  100 


The  rotatory  power  of  Isevomalic  acid  is  not  altered  when  a  solution 
in  strong  potassium  hydroxide  is  kept  in  the  dark  during  16  months, 
and  it  also  remains  Isevorotatory  when  boiled  with  dilute  caustic  potash 
during  36  hours,  although  it  is  not  stated  that  the  magnitude  of  the 
specific  rotatory  power  is  unaltered.  From  these  experiments,  and 
from  similar  experiments  with  inactive  malic  acid,  the  conclusion  is 
drawn  that  no  change  of  rotatory  power  takes  place  after  the  hydro- 
lysis of  the  halogen-acid.  For  the  most  part,  it  is  the  stronger  bases 
which  bring  about  a  reversal  of  rotatory  power  during  hydrolysis,  but 
no  definite  relationship  can  be  traced  between  the  influence  of  the  base 
and  its  molecular  volume,  or  the  atomic  volume  of  the  metallic  ele- 
ment, or  its  position  in  the  periodic  system.  Alkalis  have  an  optical 
effect  in  the  opposite  direction  to  that  of  water,  and  the  formation  of 
mixtures  of  dextro-  and  Isevo-malic  acids  by  the  action  of  aqueous 
alkalis  may  be  explained,  to  some  extent,  by  the  opposite  influence  of 
the  two  hydrolysing  agents  which  are  present ;  the  effect  of  mixtures 
of  bases  is,  however,  somewhat  irregular,  since  a  mixture  of  silver 
oxide  and  potassium  hydroxide  gives  a  Isevorotatory  malic  acid,  whilst 
a  mixture  of  silver  oxide  and  ammonia  gives  a  strongly  dextrorotatory 
acid.    The  nature  of  the  product  is  largely  influenced  by  the  conditions 
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under  which  hydrolysis  takes  place ;  thus,  lithium  hydroxide  acting 
on  a  solution  of  laevobromosuccinic  acid  in  methylic  alcohol  (in  which 
the  base  is  only  slightly  soluble)  gives  an  inactive  acid,  whilst  in 
aqueous  solution  a  dextrorotatory  acid  is  formed. 

It  is  suggested  that  the  formation  of  two  optical  isomerides  in  the 
hydrolysis  of  active  chloro-  and  bromo-succinic  acids  is  probably  due 
to  differences  in  the  mechanism  of  the  reaction,  one  being  a  direct  sub- 
stitution of  hydroxyl  for  halogen  by  the  interaction  of  ions,  and  the 
other  an  indirect  action  depending  on  the  formation  of  an  intermediate 
additive  product  from  the  base  and  acid. 

In  general,  it  may  be  said  that  the  strong  bases  cause  a  reversal  of 
rotatory  power,  whilst  feeble  bases,  which  tend  to  form  additive  com- 
pounds, give  a  malic  acid  of  similar  rotatory  power,  but  excepfcions 
occur  in  the  case  of  copper,  cadium,  lead,  and  tin  oxides  on  the  one 
hand,  and  thallous  hydroxide  on  the  other. 

V. — The  following  actions  have  been  described  in  the  earlier 
papers  : 

I.  ^Malic  acid  gives  c^-chloro-  and  bromo-succinic  acids  by  the  action 
of  phosphorus  pentachloride. 

II.  ^-Aspartic  acid  and  ^-asparagine  give  ^-malic  acid  by  the  action 
of  nitrous  acid. 

III.  ^Aspartic  acid  and  asparagin  give  ?-chloro-  and  bromo-succinic 
acids  by  the  action  of  nitric  oxide  and  chlorine  or  bromine. 

IV.  ^  Chloro-  and  bromo-succinic  acids  give  ^malic  acid  by  the  ac- 
tion of  silver  oxide,  but  c?-malic  by  the  action  of  potassium  hydroxide. 

Natural  malic  acid  is  described  throughout  as  'Isevo,'  although  the  free 
acid  is  dextrorotatory;  the  esters,  amides,  acetyl  esters,  the  esters  of  meth- 
oxy-,  ethoxy-,  isopropoxy-,  and  isobutoxy-succinic  acid,  and  the  esters 
of  nitromalic  acid  are  Isevorotatory,  whilst  among  the  derivatives  only 
the  chloro-  and  bromo-succinic  esters,  prepared  by  the  action  of  penta- 
chloride and  pentabromido  of  phosphorus,  are  dextrorotatory.  The 
change  of  sign  on  substituting  chlorine  or  bromine  for  a  hydroxyl  or 
similar  radicle  is  of  very  general  occurrence,  where  the  substitution  is 
made  directly  on  an  active  asymmetric  carbon  atom,  and  has  been 
observed  in  the  esters  of  ^-mandelic  acid,  <f-tartaric  acid,  cZ-lactic  acid, 
Z-a-hydroxybutyric  acid,  ^methyl propylcarbinol,  (i-methylamylcarbinol, 
and  Z-methylethylcarbinol ;  exceptions  are  found  in  the  case  of  ^-propyl- 
ene glycol  and  the  chloride  of  ^-isobutylic  a-hydroxybutyrate.  The  action 
of  phosphorus  pentachloride  and  pentabromide  is  therefore  regarded 
as  normal,  and  dextrorotatory  chloro-  and  bromo-succinic  acids  are 
described  as  'Isevo.'  The  action  of  potassium  hydroxide  and  allied 
bases  (the  third  group  in  the  table)  is  therefore  normal,  whilst  silver 
oxide  and  the  first  group  of  bases  have  an  abnormal  optical  influence, 
and  bring  about  a  change  of  configuration  ;  the  different  behaviour  of 
the  cyanides,  nitrites,  cyanates,  and  sulphites  of  potassium  and  silver 
is  quoted  as  an  analogous  case,  the  potassium  salts  acting  directly, 
and  the  silver  salts  forming  intermediate  additive  products. 

It  is  open  to  question  whether  asparagine  and  aspartic  acid  have 
the  configuration  of  dextro-  or  of  Isevo-malic  acid  ;  in  the  former  case, 
the  formation  of  IsBvomalic  acid  by  the  action  of  nitrous  acid  is  an 
abnormal  action,  whilst  in  the  latter  case  the  formation  of  chloro- 
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and  bromo-succinic  acids  by  the  action  of   nitric  oxide  and  chlorine  or 
bromine  is  abnormal. 

If,  instead  of  regarding  as  '  Isevo '  all  acids  which  are  derived  di- 
rectly from  Isevomalic  acid  or  are  converted  directly  into  it,  the  sign 
of  the  rotatory  power  alone  is  considered,  then  optical  inversion 
occurs  in  the  action  of  phosphorus  pentachloride  and  pentabromide, 
of  nitrosyl  chloride  and  bromide,  of  nitrous  acid,  and  of  potassium 
hydroxide  and  the  third  group  of  bases,  and  the  only  '  normal '  action 
in  which  no  inversion  occurs  is  the  hydrolysis  by  means  of  silver  oxide 
and  the  first  group  of  bases.  T.  M.  L. 

Theory  and  Application  of  a  New  Method  of  Interference 
Spectroscopy.  By  Ch.  Fabry  and  A.  Perot  (Ann.  Chim.  Phys., 
1899,  [vii],  16,  115 — 144). — A  physical  paper,  not  suitable  for 
abstraction.  G.  T.  M. 

A  Photographic  Investigation  of  the   Absorption  Spectra 
of  Chlorophyll  and  its  Derivatives  in  the  Violet  and  Ultra- 
violet Region  of  the  Spectrum.     By  C.  A.  Schunck  {Proc.  Roy. 
Soc,  1898,  63,  389— 396).— Tschirch  found  {Ber.  deut.  £ot.  Ges.,  10, 
76)  that  derivatives  of  chlorophyll  show  a  characteristic   absorption 
band  in  the  ultraviolet  region  of  the   spectrum,  occupying  the  same 
position  as  a  similar  band  in  haemoglobin  derivatives.     The  author, 
who  has  confirmed  Tschirch's  experiments,    has   examined   a   larger 
number  of  chlorophyll  derivatives,  and  finds  that  in  all  of  them  there 
is  a  characteristic  absorption  between  the  solar  lines  F  and   M ;  this, 
in  conjunction  with  the  very  similar  absorption  of  haemoglobin  deri- 
vatives, is  taken  as  supporting  the  view  that  chlorophyll  and   haemo- 
globin have  something  in  common.     The  chief  point  in   which   the 
author's  results  differ  from  those  of  Tschirch  is  that  the  former  finds 
that  only  some  of  the  derivatives  are  characterised  by  the  single  band  ; 
some  show  two,  or  even  three,  bands.  J.  C.  P. 

Aluminium  as  an  Electrode  in  Cells  for  Direct  and  Alter- 
nate Currents.  By  Ernest  Wilson  (Proc.  Roy.  Soc,  1898,  63, 
329 — 347). — When  a  plate  of  aluminium  is  made  the  anode  in  a  cell 
containing  a  solution  of  alum,  it  offers  a  great  resistance  to  the 
passage  of  a  current.  Two  electrodes,  one  of  aluminium  and  one  of 
carbon,  were  immersed  in  a  saturated  solution  of  alum  and  connected 
with  twenty-two  storage  cells.  When  the  aluminium  was  connected 
with  the  negative  battery  pole,  the  current  was  3*6  amperes,  and  the 
potential  difference  between  the  electrodes  was  4*4  volts ;  when  the 
aluminium  was  connected  with  the  positive  battery  pole,  the  current 
was  zero,  and  the  potential  difference  about  22  volts.  The  influence 
of  temperature  was  found  to  be  considerable,  the  potential  difference 
in  one  cell  sinking  from  30  to  3  volts  as  the  temperature  rose  from 
13-5°  to  70°. 

A  film,  formed  on  the  aluminium  anode,  seems  to  be  the  cause  of 
the  great  resistance  ;  this  film,  which  analysis  showed  to  be  basic 
aluminium  sulphate,  was  found  to  be  a  fairly  high,  although  unstable, 
insulator.  Two  aluminium  plates,  with  their  films,  were  immersed  in 
saturated    and    unsaturated    solutions    of    sodium,   ammonium,    and 
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potassium  alums,  and  it  was  found  that,  with  suitable  current  density 
and  temperature,  such  a  system  made  an  efficient  condenser. 

It  was  thought  that  aluminium-carbon  cells  might  serve  to  rectify 
an  alternate  current,  but  this  expectation  was  not  fulfilled  with  the 
cells  and  frequencies  used.  It  was  shown,  however,  that  the  half- 
period  during  which  the  electricity  traversing  the  circuit  was  a 
minimum  was  that  in  which  the  aluminium  acted  as  anode. 

J.  C.  P. 

Electromotive  Efficiency  of  Carbonic  Oxide.  By  Yictor 
HoEPER  {Zeit.  anorg.  Chem.,  1899,  20,  419—451). — By  combination 
with  the  normal  electrode  KCl  |  HgCl  |  Hg,  the  potential  difference 
between  platinum  charged  with  carbonic  oxide  and  a  normal  solution 
of  hydrochloric  acid  is  found  to  be  -0*70  to  -0*60  volt.  "When 
oxygen  or  air  is  passed  in  instead  of  carbonic  oxide,  the  value  is  —  I'l 
to -0-9  volt.  These  relative  values  agree  with  the  E.M.F.  of  the 
combination  Pt  |  CO  |  HCl  |  HgCl  |  Hg  |  HgCl  |  HCl  |  0  |  Pt,  which 
is  0*45  volt ;  when  carbon  is  substituted  for  platinum,  a  similar  value 
is  obtained.  The  effect  of  mixing  air  and  carbonic  anhydride  with  the 
carbonic  oxide  is  determined,  and  from  a  theoretical  discussion  it 
appears  probable  that  carbonic  oxide  is  not  indifferent  to  the  oxygen, 
but  unites  with  it  largely  to  form  carbonic  anhydride. 

The  potential  difference  between  platinum  and  cuprous  chloride  solu- 
tion is  essentially  the  same,  whether  the  solution  contains  carbonic 
oxide  or  not.  Thus  the  E.M.F.  of  the  combination  Pt  |  CuCl^  |  HCl  | 
HgCl  I  Hg  I  HgCl  I  HCl  I  CuCl,HCl  |  Pt  is  0-16  volt;  when  the 
cuprous  chloride  solution  is  charged  with  carbonic  oxide,  the  E.M.F. 
is  0*135  volt.  As  before,  carbon  may  be  substituted  for  platinum. 
When  the  platinum  electrode  immersed  in  the  cupric  chloride  solution 
is  replaced  by  copper,  the  E.M.F.  is  0*4  volt.  This  arrangement  leads 
up  to  Borchers'  element,  Cu  |  CO  |  CuCl  |  0  |  C,  the  basis  of  which  is 
the  combination  Cu  |  CuCl  |  C,  with  an  E.M.F.  of  045  volt.  When 
carbonic  oxide  is  introduced  at  the  copper  electrode,  and  oxygen  at  the 
carbon  electrode,  the  E.M.F.  is  not  appreciably  affected.  The  oxygen, 
however,  prevents  the  separation  of  copper  at  the  carbon  electrode, 
and  thus  the  element  cannot  assume  the  form  Cu  |  CO  |  CuCl  |  Cu, 
the  E.M.F.  of  which  is  practically  nil.  The  carbonic  oxide  is  oxidised 
to  carbonic  anhydride  at  the  copper  electrode,  and  the  latter  is  un- 
diminished. Thus  Borchers'  element  is  able  to  give  a  continuous 
current.  J.  C.  P. 

Connection  between  the  Electrical  Properties  and  the 
Chemical  Composition  of  different  kinds  of  Glass.  By  Andrew 
Gray  and  James  J.  Dobbie  (Proc.  Roy.  Soc,  1898,  63,  38— 44).— The 
authors,  in  conjunction  with  T.  Gray  (Abstr.,  1885,  470),  previously 
established  the  general  result  that  the  electrical  conductivity  of  lead 
glass  increases  with  the  amount  of  soda  present,  and  decreases  as  the 
percentage  of  lead  oxide  rises. 

In  the  present  investigation,  the  specific  resistance  and  specific 
inductive  capacity  of  several  glasses,  made  specially  for  the  investiga- 
tion, have  been  determined.  The  two  lead  glasses  examined  were 
almost  free  from   soda,   and  had  a  higher  percentage  of  lead  oxide 
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(43  per  cent,  and  47  per  cent.)  than  any  previously  used ;  they  both 
had  an  extremely  high  specific  resistance — too  high  to  be  measured. 
Another  iglass,  described  as  barium  aluminium  borosilicate,  had  the 
very  high  specific  resistance  (ohms)  of  above  59,000  x  10^^  at  all 
temperatures  up  to  140°,  thus  behaving  more  like  a  lead  glass  than  a 
lime  glass.  This  glass  shows  scarcely  any  trace  of  dielectric  polarisa- 
tion. The  effect  that  soda  has  in  increasing  the  conductivity  is 
shown  in  the  case  of  a  zinc  soda  *  Jena  glass,'  the  specific  resistance 
of  which  was  596'5  x  lO^o  at  43°,  and  0-200  x  lO^o  at  140°. 

The  composition  of  each  of  the  glasses  examined  is  given  in  the 
paper.  J.  C.  P. 

Galvanic  Polarisation  in  Solutions  of  Alkali  Sulphates.  By 
Hans  Jahn  [Zeit.  physikal.  Chem.,  1899,  29,  77 — 88). — The  polarisa- 
tion in  iV/8  solutions  of  sodium,  lithium,  and  ammonium  sulphates 
was  determined  by  the  method  previously  employed  by  the  author 
(Abstr.,  1896,  ii,  250;  1898,  ii,  496).  The  values  obtained  are  iV/8 
sodium  sulphate,  -S'qo  =  2-55  volts,  i^4QO  =  2'42  volts;  iV/8  lithium  sul- 
phate, ^Q  =  2*65  volts,  jE^4q=>=2'45  volts;  A^/8  ammonium  sulphate, 
^0  =  2-39  volts,  ^400  =  2-23  volts,  the  current  varying  from  0*0118  to 
0'138  amperes.  The  author  has  previously  shown  that  the  polarisa- 
tion is  a  function  of  the  current,  and  the  values  obtained  are  found 
to  be  in  good  accord  with  those  calculated  by  the  use  of  his  logarithmic 
formula  £J=a  +  b  log  /,  where  /  is  the  current  strength.       L.  M.  J. 

Electro-affinity :  a  New  Principle  of  Chemical  Classification. 
By  Richard  Abegg  and  Guido  Bodlander  {Zeit.  anmy.  Chem.,  1899, 
20,  453 — 499). — The  theory  of  valency  and  constitutional  formulae, 
so  useful  in  systematising  organic  compounds,  fail  when  applied  to 
inorganic  compounds.  The  chief*  characteristic  of  the  latter  is  their 
electrolytic  dissociation,  and  this  suggests  that  the  attraction  between 
an  atom  and  electron  would  provide  a  more  general  basis  of  classi- 
fication than  the  attraction  between  one  atom  and  another.  A 
measure  of  this  electro-affinity  (intensity  of  union  between  atom  and 
electricity)  is  given  by  the  E.M.F.  necessary  to  destroy  the  union 
between  atom  and  electron.  The  E.M.F.  required  to  decompose  a 
salt  is  an  additive  property  of  the  anion  and  cation,  and  thus  for  each 
ion  a  number  can  be  given  which  expresses  the  intensity  of  its  union 
with  electron.  The  cations,  Na,  Mg,  Al,  Zn,  Cd,  Pb,  H,  Cu",  Ag,  Hg', 
are  arranged  in  the  order  of  their  decreasing  electro-affinity,  and  so 
similarly  are  the  anions  CI,  Br,  I.  It  is  then  shown  that  various 
properties  of  inorganic  compounds,  such  as  solubility,  degree  of  dis- 
sociation, and  tendency  to  form  complex  or  molecular  salts,  vary  with 
the  electro-affinity. 

A  salt  will  in  general  be  soluble  in  proportion  to  the  ease  with 
which  it  splits  up  into  ions.  An  example  of  this  parallelion  between 
electro-affinity  and  solubility  is  found  in  the  increase  of  solubility  in 
the  halogen  compounds  of  mercury,  silver,  or  lead  from  iodide  to 
chloride.  Exceptions,  however,  are  to  be  found,  and  the  authors  point 
out  that  the  ion-solubility  is  not  a  simple  function  of  the  electro- 
affinity;  another  factor  is  the  energy  required  to  dissolve  the  union 
between  atoms  of  the  same  compound,  and  this  atom-affinity  increases 
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enormously  and  rapidly  in  those  cases  where  the  electro-affinity  is 
high.  This  explains  probably  why  the  alkali  chlorides  are  less 
soluble  than  the  iodides,  and  potassium  salts  in  general  less  soluble 
than  sodium  salts. 

The  degree  of  dissociation  of  an  electrolyte  does  not  depend  only 
on  the  electro-affinity  of  the  component  parts  (sodium  chloride  and 
sodium  iodide,  for  example,  are  dissociated  to  about  the  same  extent) ; 
it  depends  also  on  the  atom-affinity  of  the  constituents  and  the  solu- 
bility of  the  undissociated  molecules.  The  electro-affinity  and  degree 
of  dissociation  may  be  more  directly  compared  in  the  case  of  dibasic 
and  tribasic  acids,  which  are  dissociated  to  a  less  extent  than  mono- 
basic acids ;  the  more  numerous  the  charges  an  ion  has  to  carry,  the 
less  will  be  the  intensity  with  which  they  are  held. 

Parallelism  is  also  traced  between  electro-affinity  and  the  tendency 
to  form  complex  compounds.  In  the  latter,  one  of  the  ion-forming 
constituents  is  a  molecular  group,  consisting  of  a  '  single  ion '  (or 
ions),  ^and  an  electrically  neutral  molecule  ('  neutral  part ') ;  thus  in 
the  anion  FeCyg,  there  are  the  single  ions  Cyg  and  the  '  neutral  part ' 
FeCyg.  For  the  stability  of  such  molecular  groups,  salts  with  weak 
ions  will  be  the  most  suitable  *  neutral  parts,'  and  it  is  found  accord- 
ingly that  the  tendency  to  the  formation  of  complex  compounds 
increases  as  the  electro-affinity  decreases.  The  alkali  metals  are 
scarcely  ever  found  in  *  neutral  parts,'  whilst  magnesium,  aluminium, 
iron,  copper,  and  silver  are  so  in  an  increasing  degree.  The  fact  that 
in  the  electrolysis  of  complex  compounds  the  '  single  ion '  alone  is 
liberated,  shows  that  the  electro-affinity  of  the  complex  ion  is  greater 
than  that  of  the  *  single  ion '  j  thus  the  weaker  an  ion  is,  the  more 
will  it  tend  to  strengthen  itself  by  the  addition  of  a  'neutral  part.' 
This  is  seen  in  the  series  CI,  Br,  I,  C2^,  which  show  a  gradually 
increasing  tendency  towards  the  formation  of  complex  ions.  Complex 
anions  are  more  common  than  complex  cations,  because  few  anions 
have  an  electro-affinity  comparable  to  that  of  the  strong  cations. 

Another  common  *  neutral  part '  is  ammonia,  in  the  ammonia  com- 
pounds of  metallic  salts  3  weak  ions,  such  as  copper  and  silver,  have 
the  greatest  tendency  to  unite  with  ammonia.  The  addition  of  NH3 
to  the  relatively  weak  ion  H  forms  the  strong  ion  NH^.  Hydrates 
also  can  in  this  manner  be  classified  along  with  molecular  compounds, 
HgO  being  regarded  as  a  '  neutral  part.'  The  comparison  of  migra- 
tion velocities  supports  the  view  that  the  ions  are  hydrated.  There  is 
probably  a  close  connection  between  hydrated  salt  and  hydrated  ions, 
and  it  is  noted  that  the  salts  with  the  weakest  ions  show  the  strongest 
tendency  to  have  water  of  crystallisation. 

Werner  has  shown  that  the  hydrates  and  ammonia  compounds  may 
be  regarded  from  one  standpoint,  and  the  authors  have  now  extended 
this  view  to  all  molecular  compounds.  J.  0.  P. 

Apparatus  for  Electrolysis.  By  Joseph  Riban  {Bull.  Soc. 
Chim.,  1899,  [iii],  81 — 85). — In  many  electrolytic  operations,  it  is 
important  to  know  the  current  density,  and  this  is  usually  determined 
from  the  formula  J^I>iqq  =  i/Sj  where  i  is  the  strength  of  current  in 
amperes  and  S  is  the  surface  of  the  electrode  in  square  decimetres. 
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In  most  cases,  however,  the  current  density  is  not  the  same  over  the 
whole  surface  of  the  electrode,  and  the  above  expression  simply  gives 
the  mean  value  of  this  quantity ;  this  is  the  case  where  conical  and 
cylindrical  electrodes  are  employed.  In  order  to  obtain  a  more  uniform 
distribution  of  current  density,  the  author  advocates  the  use  of 
hemispherical  electrodes  concentrically  disposed,  the  outer  electrode 
consisting  of  a  platinum  capsule,  formed  of  a  hemispherical  portion, 
prolonged  into  a  short  cylindrical  part,  the  inner  electrode,  which 
generally  forms  the  anode,  consisting  of  a  platinum  hemisphere  sur- 
mounted by  a  cone.  In  this  form  of  apparatus,  the  current  intensity 
is  constant  for  all  sections  of  the  electrode,  except  those  at  the  surface 
of  the  liquid.  The  paper  concludes  with  a  description  of  clamps  and 
supports  suitable  for  electrolytic  work.  G.  T.  M. 

Magnetic  Susceptibility  of  Liquid  Oxygen.  By  John  A. 
Fleming  and  James  Dewar  {Proc.  Roy.  Soc,  1898,  63,  311—329).— 
When  a  substance  is  introduced  into  a  magnetic  field  of  variable 
strength,  a  mechanical  force  is  exerted  on  it,  which  depends  on  its 
magnetic  susceptibility.  If  /  be  this  force,  then  f=kVH.dHldx, 
where  V  is  the  volume  of  the  substance,  //  the  field-strength,  and  dHjdx 
the  rate  of  change  of  the  field-strength ;  k  is  the  difference  between 
the  magnetic  susceptibility  of  the  substance  and  that  of  the  surround- 
ing medium.  By  determining  k  for  the  same  substance  in  two  different 
media,  the  susceptibility  of  the  one  medium  can  be  calculated  from 
that  of  the  other. 

An  electro-magnet  was  placed  vertically,  the  soft  steel  core  being 
fixed  at  a  lower  level  than  the  bobbin ;  in  the  space  thus  left  above  the 
core  and  inside  the  coil,  balls  of  silver,  copper,  bismuth,  and  glass  were 
suspended  from  the  one  pan  of  a  balance.  The  mechanical  force 
exerted  on  the  balls  when  the  magnet  was  excited  was  measured  by 
the  change  necessary  in  the  counterpoise.  The  apparent  susceptibility 
of  each  ball  was  determined  first  in  air  and  then  in  liquid  oxygen  ;  in 
the  latter  case,  a  vacuum  vessel  filled  with  liquid  oxygen  occupied  the 
space  above  the  core. 

The  mean  value  of  the  susceptibility  of  liquid  oxygen  is  found  to 
be  824  X  IQ-^.  This  holds  for  values  of  iT  between  500  and  2500  C.G.S. 
units ;  the  susceptibility  increases  with  low  values  of  H.  From  the 
relation  ^  =  1  -f-  ^irk,  /x  (the  magnetic  permeability  of  liquid  oxygen)  is 
calculated  to  be  1*0041.  The  authors  previously  found,  by  a  different 
method,  fx  =  1*0027;  they  consider  the  value  1*0041  much  more  probable. 

The  measurement  of  magnetic  susceptibility  at  low  temperatures  is 
discussed  and  a  method  described  of  determining  paramagnetic  suscep- 
tibility. The  susceptibility  of  manganous  sulphate  at  25°  is  to  that  at 
— 180°  in  the  ratio  of  1  :  3*32,  that  is,  inversely  as  the  absolute  tem- 
perature. Other  experiments  with  manganous  sulphate  indicate  that 
paramagnetic  susceptibility  varies  directly  as  the  density.  On  the  basis 
of  these  data,  the  susceptibility  of  liquid  oxygen  is  calculated  from 
that  of  gaseous  oxygen,  and  found  to  be  314  x  10  ~^,  a  value  very  close 
to  that  given  by  experiment.  Hence  the  very  large  paramagnetic 
susceptibility  of  liquid  oxygen  is  partly  due  to  its  low  temperature. 

J.  C.  P. 
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Measurement  of  Low  Temperatures.  By  Albert  Ladenburg 
and  C.  Krugel  {Ber.,  1899,  32,  1818— 1822).— The  author  has  em- 
ployed Holborn  and  Wien's  method  {Ann.  Fhys.  Chem.  1896,  [ii],  59, 
213)  in  which  a  thermo-element  is  used,  but  has  standardised  the  galva- 
nometer in  a  special  manner,  namely,  by  determining  three  instead  of 
two  fixed  points  by  the  aid  of  the  hydrogen  thermometer. 

With  the  aid  of  this  apparatus,  the  following  data  have  been  obtained. 

Boiling  points  : — 

Oxygen  -  181-4°,  nitrogen-  142*4°,  methane  -  152-5°,  ethane  -85-4°, 
ethylene  - 102*65°,  propylene  -  50-2°,  trimethylene  about  -  35°,  acetyl- 
ene-838°,  toluene +  110°,  ethylbenzene+ 135— 136°,  mesitylene 
+  164°,  methylic  formate  +  32— 33°,  ethylamine  + 19— 20°. 

Melting  points : — 

Nitrogen -150-0°,  ammonia -77-05°,  ethane- 171-4°,  trimethylene 
-  126°,  toluene  -  94-2°,  ethylbenzene  -  94-2°,  mesitylene  about  -  69-6°, 
cymene-75-l°,  methylic  chloride  -  103-6°,  ethylic  bromide  -  1160°, 
methylic  alcohol  -  94-9°,  ethylic  alcohol  -  112-3°,  ethylic  ether  -  112-6°, 
acetaldehyde- 120-7°,  acetone  -  94-9°,  ethylene  glycol- 17*4°, 
methylic  formate  -  101-2°,  ethylic  acetate  -  83-8°,  ethylamine  -  85-2°. 

J.  J.  S. 

Gradual  Change  of  Glass  and  the  Variation  of  the  Zero 
Point  of  Thermometers.  By  L.  Marchis  {Zeit.  physikal.  Chem., 
1899,  29,  1 — 26). — The  variation  of  the  zero  point  of  a  thermometer 
is  an  example  of  expansion  hysteresis,  and  is  a  special  case  of  the 
general  case  of  gradual  change  studied  by  Duhem  (Abstr.,  1897,  ii, 
439).  If  glass  be  heated  from  T^^  to  T-^  the  specific  volume  increases 
from  Vq  to  Fj,  but  on  again  cooling  to  1\  the  specific  volume  does  not 
return  to  Fq  but  to  a  volume  Fg  which  may  be  greater  or  less  than 
Fq,  and  by  repetition  of  the  process  the  volume  changes  in  the  same 
manner  but  to  a  less  extent  until  a  final  fixed  value  is  reached.  The 
variation  of  the  zero  point  hence  does  not  proceed  with  a  definite 
velocity  which  is  a  function  of  the  temperature  to  which  it  is  heated 
(Young,  Nature,  1890,  41,  152,  271,  288),  as  if  kept  at  a  constant 
temperature  the  variation  is  far  less  than  when  subjected  to  numerous 
temperature  changes  below  this  constant  temperature,  and  the  varia- 
tion is  not  one  for  which  a  velocity  can  be  calculated.  The  author 
describes  the  apparatus  by  which  the  thermometers  could  be  subjected 
to  definitely  varying  temperatures  and  the  differences  between  new 
thermometers  and  those  in  use  were  investigated  ;  many  experiments 
were  made  but  few  of  the  experimental  numbers  are  given  in  the^ 
present  paper.  L.  M.  J. 

Heat,  Energy,  and  Entropy.  By  Otto  Wiedeburg  {Zeit. 
physikal.  CJiem.,  1899,  29,  27 — 50). — A  theoretical  paper,  in  which 
the  thermodynamical  deductions  are  obtained  in  a  manner  slightly 
different  from  the  one  usually  adopted.  L.  M.  J. 

Heat  of  Dissolution.  By  J.  J.  Yan  Laar  {Zeit.  physikal.  Chem., 
1899,  29,  159— 161).— A  reply  to  Noyes  (this  vol.,  ii,  401),  in  which 
the  author  contends  that  the  errors  in  No  yes'  expressions  are  due  to 
a  confusion  of  the  *  integral '  with  the   *  actual '   heat  of  dissolution 
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of  a  compound.  In  the  thermodynamical  methods  originally  employed 
by  the  author,  this  confusion  cannot  occur,  and  on  this  account  those 
methods  are  preferable.  L.  M.  J. 

Cryoscopic  Measurements.  By  A.  Ponsot  {Bull.  Soc.  Chim., 
1899,  [iii],  21,  356—361.  Compare  Abstr.,  1897,  ii,  88,  363,  440; 
1898,  ii,  555;  this  vol.,  ii,  357). — A  further  criticism  of  Raoult's 
conclusions,  with  remarks  on  the  sources  of  error  attending  cryoscopic 
measurements.  N.  L. 

Freezing  Point  of  Mixtures  of  Acetic  Acid  and  Water.  By 
Louis  C.  de  Coppet  {Ann.  Chim.  Phys.,  1899,  [vii],  16,  275—288).— 
The  freezing  points  of  mixtures  of  acetic  acid  and  water  cannot  be 
represented  by  a  single  curve,  but  are  found  to  lie  on  two  inter- 
secting curves  which  are  each  capable  of  prolongation  beyond  the 
point  of  intersection ;  the  exact  limit  of  the  extension  has  not  been 
determined.  When  solutions  containing  56  to  64  per  cent,  of  acetic 
acid  are  cooled,  three  types  of  crystals  may  separate,  (1)  ice,  which 
floats  on  the  surface  of  the  liquid ;  (2)  glacial  acetic  acid  which 
accumulates  at  the  bottom  of  the  experimental  tube  ;  and  (3)  opaque, 
white  crystals  which  have  approximately  the  same  density  as  the 
mother  liquor ;  these  consist  of  the  cryohydrate,  and  are  only  formed 
spontaneously  when  the  temperature  is  kept  below  -  26*75°.  A  solution 
containing  63*29  per  cent,  of  acetic  acid  is  placed  in  a  freezing  mix- 
ture until  its  temperature  is  -  27*68°,  a  fragment  of  ice  is  added,  the 
temperature  gradually  falls  to  -  28*87°,  and  remains  stationary  for  one 
minute,  and  during  this  interval  ice  separates ;  the  temperature  then 
rises  rapidly  to  -  25*42°  and  glacial  acetic  acid  is  precipitated,  it 
then  falls  to  -  26*75°,  and  remains  stationary  for  some  time  whilst  the 
cryohydrate  crystallises.  However,  it  is  not  possible  to  bring  about 
the  separation  of  ice  or  glacial  acetic  acid  from  a  solution  containing 
60-50  per  cent,  of  acid;  this  mixture  has  only  one  freezing  point, 
-  26*75°,  and  the  constituents  always  crystallise  together  in  the  form 
of  the  cryohydrate.  The  composition  of  this  product  is  not  absolutely 
invariable,  the  percentage  of  acid  varying  from  59  8  to  61*0  per  cent. 
The  temperature  -  26*75°  is  represented  by  the  point  of  intersection  of 
the  two  curves.  One  curve  corresponds  with  the  separation  of  ice  from 
dilute  acetic  acid  solutions  and  the  other  with  the  separation  of  the 
glacial  acetic  acid  from  its  aqueous  solutions.  G.  T.  M. 

Researches  on  the  Polymerisation  of  Cyanogen  Compounds. 
By  Paul  Lemoult  {Ann.  Chim.  Phys.,  1899,  [vii],  16,  338—432).— 
The  greater  part  of  this  work  has  already  been  published  (compare 
Abstr.,  1896,  i,  70,  ii,  11;  1897,  i,  234,  ii,  87;  1898,  i,  117,  402, 
458).  The  paper  includes  a  discussion  of  the  results  obtained  and 
additional  thermochemical  data. 


Dicyanodiamide,     (C!N'2H2)2. 
Cyanuramide,  (CN2H2)3 
Cyanomethine,  (CNMe)3 
Cyanoethine,  (CNEt)3    ^.     , 


Molecular^heat 

Molecular  heat 

of  combustion. 

of  formation. 

328*73  Cals. 

-2*23  Cals. 

468*9 

21-9     . 

845*8 

30*50 

1311*7 

54*5 
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When  polymerisation  is  accompanied  by  a  change  of  chemical  func- 
tions, it  will  take  place  even  if  the  reaction  results  in  only  a  slight 
development  of  heat.  The  polymerisation  of  a  mol.  of  cyanamide  to 
dicyanodiamide  is  accompanied  by  evolution  of  7  Cal.,  and  the  change 
to  cyanuramide  liberates  15  Cal.  Similarly,  when  acetonitrile  and 
propionitrile  change  into  cyanomethine  and  cyanethine  respectively, 
about  9  Cal.  are  evolved.  G.  T.  M. 

Thermal  Relations  of  Normal  Butylmalonic  Acid.  By 
GusTAVE  Massol  {Bull.  Soc,  Ghim.,  1899,  [iii],  21,  277— 278).— The 
heat  of  solution  of  butylmalonic  acid  is  •-  3 "98  Cal. 

C^HjgO^diss.  +KOH,  diss.  =Q>jK^fi^  diss,  develops  +14-53  Cal. 

C^HjiO^K  diss.  +KOH  diss.  =Q^B.^fi^Yi^  diss.      „        + 1347  Cal. 

C7H12O4  diss.  +2K0H  diss.  =C^Hio04K2  diss.       „     ^  +28-00  Cal. 

The  heat  of  solution  of  the  anhydrous  potassium  salt  is  +5-00  Cal. 
Calculated  for  the  solid  acid  and  potash,   the   heat  of  formation  is 
given  by  : 
C^Hi^p^sol.  +2KOHsol.  ^C^HjoO^Kg  sol.  +2H2OS0I.  +46-80  Cal. 

The  heat  of  formation  of  the  normal  potassium  salt  of  normal 
butylmalonic  acid  has  approximately  the  same  value  as  those  of  its 
contiguous  homologues,  the  numbers  for  isopropylmalonic,  normal 
butylmalonic,  and  normal  amylmalonic  acids  being  respectively  46*34, 
46-80,  and  46*69  Cal.  In  these  three  acids,  the  two  carbonyl  groups 
are  at  the  same  distance  apart,  and  it  is  concluded  that  the  molecular 
weight  of  the  lateral  hydrocarbon  residue  has  a  negligible  influence  on 
the  acidimetric  value  of  the  molecule.  T.  H.  P. 

Compounds  of  Lithium,  Sodium,  and  Potassium,  with 
Mercury,  as  Indicated  by  the  Specific  Volumes.  By  E.  Maey 
{Zeit.  physikal.  Ghem.,  1899,  29,  119 — 138). — In  a  mixture,  the 
specific  volume  is  a  linear  function  of  the  percentage  content  of  one 
of  the  components,  thus  if  F^,  V^  be  the  specific  volumes  of  the  com- 
ponents, and  r  the  .percentage  of  (2),  then  F=  Fi  +  (F2—  V-^r  ;  further, 
if  in  a  mixture  of  two  compounds  the  percentage  of  (2)  is  r,  and  in 
the  two  compounds  themselves  the  percentages  are  r^,  and  r^,  whilst  q 
is  the  percentage  of  the  second  compound  in  the  mixture,  then 
r  =  ri  +  (r2-ri)5'.  It  follows  therefore  that  the  specific  volume  of  the 
mixture  is  also  a  linear  function  of  r.  Hence,  if  in  the  case  of  a 
mixture  of  mercury  with  an  alkali  metal  a  curve  is  drawn  for  specific 
volume  against  percentage  amount  of  alkali  metal,  it  should  consist  of 
a  number  of  straight  lines,  intersecting  at  points  which  indicate  the 
composition  of  definite  compounds.  In  this  manner,  the  following 
compounds  are  found  to  exist  :  NaHgg,  NaHgg,  NaHg,  NagHg ; 
LiHg,,  LiHg3,  LiHg,  LigHg;  KHgj,  or  KHg^^,  KHgg,  KHg^,  KHg. 
Of  these,  NaHg,  KHgg,  KHg,  and  the  lithium  compounds  have  not 
been  hitherto  observed.  Many  of  the  compounds  were  obtained 
crystalline,  including  a  potassium  compound,  KHg^,  and  the  heats  of 
formation  of  the  sodium  and  potassium  compounds  were  also  deter- 
mined. L.  M.  J. 

Relation  Between  Osmotic  Work  and  Osmotic  Pressure. 
By  Konrad  DiETERici  {Zeit,  physikal.  Ghem.,  1899,  29,  139 — 146). — A 
controversial  paper,  in  which  the   author  replies  to  the  criticisms  of 
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Noyes  (this  vol.,  ii,  357),  and  defends  those  views  which  the  latter  held 
to  be  erroneous.  The  deductions  of  Noyes  are  further  considered  to 
be  inaccurate,  and  the  corrections  are  given  ;  they  are,  moreover,  unjusti- 
fiable, being  based  on  the  assumption  of  a  case  which  is  incapable  of 
experimental  realisation.  L.  M.  J, 

Determination  of  Molecular  Weights  from  the  Dissociation 
Pressures  of  Gaseous  Hydrates.  By  G.  Rosset  {Bull.  Soc.  Chim., 
1899,  [iii],  21,  361). — The  pressure  of  dissociation  of  a  gaseous  hydrate, 
such  as  chloral  hydrate,  in  contact  with  an  aqueous  solution  is  much 
greater,  and  capable  of  more  accurate  measurement,  than  the  vapour 
pressure  of  the  solution  itself,  and  a  definite  relation  exists  between 
the  two  pressures,  which  may  be  expressed  by  the  equation  p''^  p^"-^  = 
constant.  It  is  therefore  suggested  that  the  comparison  of  the 
dissociation  pressures  of  a  suitable  gaseous  hydrate  in  contact  with  an 
aqueous  solution  and  with  pure  water,  would  form  a  very  sensitive 
method  for  determining  the  molecular  weight  of  the  dissolved  sub- 
stance. N.  L. 

Gaseous  Reactions  in  Chemical  Kinetics.  I.  By  Max  Boden- 
STEIN  {Zeit.  physikal.  Chem.,  1899,  29,  147 — 159). — In  spite  of  its 
importance  and  theoretical  simplicity,  the  dynamics  of  gaseous  reactions 
has  been  little  studied.  The  form  of  the  expression  connecting  the 
velocity  of  a  reaction  with  the  temperature  is  d.  log.  kldt  =  A/T''^  +  Bf 
where  B,  however,  may  be  a  function  of  T.  It  is  doubtful  whether 
the  velocity  becomes  zero  at  the  absolute  zero  of  temperature  in  all 
cases,  although  this  supposition  is  supported  by  the  fact  that  in  many 
gas  reactions  the  temperature  coefficients  are  approximately  equal  if 
the  reactions  become  measurable  at  approximately  equal  temperatures. 
The  author  proposes  to  examine  experimentally  this  question  by  the 
determination  of  the  temperature  variation  of  the  decomposition  of 
hydrogen  iodide.  Most  cases  of  chemical  equilibrium  are  due  to  the 
equal  velocities  of  two  reverse  changes,  but  in  some  cases  this  is  not 
so,  and  a  reaction  is  under  certain  conditions  brought  to  a  standstill 
which  may  be  regarded  as  a  case  of  '  false  equilibrium.'  Examples  of 
such  a  case  are  found  in  the  formation  and  decomposition  of  hydrogen 
selenide  (Pelabon,  Abstr.,  1897,  ii,  251)  and  in  various  oxidation 
phenomena,  and  the  author  considers  these  require  further  investiga- 
tion. The  results  of  the  experimental  work  are  deferred  to  later 
papers.  L.  M.  J. 

Demonstration  of  the  Law  of  Mass  Action  as  Apphed  to  Weak 
Electrolytes.  By  Eugen  Bamberger  {Ber.,  1899,  32,  1808—1809). 
— It  is  well  known  that  the  addition  of  potassium  or  ammonium 
acetate  to  solutions  of  acetic  acid  diminishes  the  number  of  hydrogen 
ions  present ;  this  is  usually  demonstrated  by  the  fact  that  acetic  acid 
to  which  much  potassium  acetate  has  been  added  does  not  dissolve 
ferrous  sulphide.  It  may  also  be  shown  by  the  fact  that  acetic  acid 
containing  a  considerable  amount  of  an  acetate  in  solution  is  no  longer 
capable  of  liberating  nitrous  acid  from  a  nitrite.  J.  J.  S. 

Velocity  of  Crystallisation.  III.  By  Gustav  Tammann  (Zeit. 
physikal.  Chem.y  1899,  20,  51—76.  Compare  Abstr.,  1898,  ii,  425  j 
this  vol.,  ii,  272). — The  author  considers  that  the  initial  increase  of 
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the  velocity  of  crystallisation  with  undercooling,  that  is,  the  decrease 
of  the  velocity  with  rise  of  temperature,  is  due  to  the  slow  conduction 
of  heat  from  the  surface  of  crystallisation.  The  undercooling  necessary 
for  the  maximum  velocity  should  therefore  be  proportional  to  the 
latent  heat  of  fusion  per  unit  volume,  and  to  the  velocity  itself,  and 
inversely  proportional  to  the  conductivity.  The  effect  of  heat  con- 
duction is  proved  by  enclosing  a  copper  cylinder  in  an  outer  glass  tube, 
leaving  an  annular  space  of  0*1  mm.,  in  which  the  crystallisation- 
velocity  is  considerably  increased  in  those  limits  within  which  it  in- 
creases with  undercooling,  whilst  it  is  also  greater  in  narrow  tubes  than 
in  broad  tubes.  If  the  constant  maximum  velocity  of  crystallisation 
is  small,  then,  on  account  of  the  loss  of  heat,  it  may  not  be  actually 
reached,  and  a  maximum  point  is  obtained  (this  vol.,  ii,  206).  If  a 
tube  filled  with  undercooled  benzophenone  crystallising  with  its  maxi- 
mum velocity,  is  placed  on  a  bath  at  70°,  the  crystallisation  is  checked, 
but  at  about  -  40°  the  second  modification  of  benzophenone  forms,  and 
on  sowing  the  first  modification  in  this,  a  cloudy  mass  results,  con- 
taining also  a  third  modification.  If  the  temperature  of  the  tube  is  now 
raised  to  -  30°,  the  slight  velocity  of  crystallisation  of  the  first  modi- 
fication increases,  and  then  very  rapidly  reaches  its  maximum  value, 
but  in  narrower  tubes,  with  hence  better  thermal  conductivity,  the 
temperature  and  velocity  at  which  the  sudden  increase  occurs  is  con- 
siderably raised,  and  numerous  experiments  are  recorded  to  show  this 
effect.  The  specific  heat  of  the  solid  and  liquid  forms  and  the  latent 
heat  of  fusion  were  determined  for  apiole,  benzophenone,  and  betol, 
and  the  author  hence  calculates  that  for  these  compounds  the  tem- 
perature at  which  the  velocity  commences  to  decrease  should,  under 
adiabatic  conditions,  be:  apiole,  -  40°  ;  benzophenone,  -  15°;  betol, 
+  40°,  the  found  values  being  respectively  -  2°,  +8°,  and +  60°. 
These  compounds,  and  probably  all  compounds,  are  polymorphous,  and 
the  conditions  of  crystallisation  with  the  maximum  velocity  are  de- 
termined for  the  three  modifications  of  benzophenone,  two  modifi- 
cations of  apiole,  three  modifications  of  salol,  and  four  modifications  of 
betol.  By  sowing  crystals  of  the  third  modifications  (m.  p.  25*2°)  in  a 
tube  of  undercooled  benzophenone,  a  clear,  crystalline  mass  is  obtained, 
which  by  addition  of  the  first  modification  changes  into  this  compound, 
and  owing  to  the  cloudiness  produced  by  the  change  the  velocity  can 
be  measured.  The  curve  is  given  for  this  transitive  velocity,  which 
increases  to  about  24°,  remains  constant  to  about  22°,  and  then 
decreases.  L.  M.  J. 

Diazotisation.  By  Arthur  Hantzsch  and  M.  Schumann  {Ber.j 
1899,  32,  1691— 1703).— In  order  to  study  the  velocity  of  the  change 
represented  by  the  equation  R-NC1:H3  +  HN03  =  R-NC1:N  +  2H20, 
the  nitrous  acid  is  estimated  from  time  to  time  by  a  colorimetric 
method.  For  this  purpose,  Kopp  and  Spiegel's  diphenylamine  test  is 
unsuitable,  owing  to  the  heat  which  is  developed  on  mixing  the  nitrous 
acid  solution  with  the  sulphuric  acid  in  which  the  diphenylamine  is 
dissolved;  the  best  results  are  obtained  by  Trommsdorf's  method, 
which  depends  on  the  development  of  a  blue  coloration  in  a  solution 
of  zinc  iodide  and  starch,  and  can  be  used  in  iV/ 100,000  solution. 
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The  action  is  complete  in  about  half  an  hour  at  0°  in  i\^/ 100  solution, 
but  proceeds  with  suitable  velocity  at  i\^/1000,  whilst  at  iV^/ 100,000 
it  only  proceeds  extremely  slowly,  especially  in  the  last  stages.  The 
solutions  used  were  therefore  i\71000,  and  were  diluted  to  iV^/ 100,000, 
in  order  to  determine  the  nitrous  acid.  The  blue  coloration  of  the 
starch  iodide  takes  some  time  to  develop,  and  the  comparison  of  tint  is 
made  from  15  to  60  minutes  after  adding  the  nitrous  acid  solution  ; 
for  this  reason,  the  values  obtained  in  the  initial  stages  of  the  reaction 
are  too  high,  but  in  the  later  stages  the  error  appears  to  be  only 
slight. 

The  chief  disturbing  influence  is  caused  by  the  formation  of  diazo- 
amido-compounds.  In  iVyiOO  solution,  without  any  excess  of  acid, 
no  separation  takes  place  in  the  case  of  aniline,  and  at  iV^/1000, 
although  the  solution  becomes  yellow  after  24  hours,  it  still  remains 
clear ;  parabrom-  and  paranitr-aniline,  however,  gave  a  large  amount 
of  the  diazoamido-compound.  The  addition  of  1  mol.  of  hydrochloric 
acid  in  excess  produces  a  marked  increase  in  the  velocity,  but  no 
further  change  is  produced  by  adding  more  acid.  Thus  aniline  at 
A7IOOO  and  0°  had  changed  in  half  an  hour  to  the  extent  of  52  per 
cent,  without  any  excess  of  acid,  but  65  per  cent,  had  changed  with 
1  mol.  of  free  hydrochloric  acid  ;  on  the  other  hand,  parabromaniline 
at  iVyiOOO  and  10°  had  changed  to  the  extent  of  80  per  cent,  in 
half  an  hour,  95  per  cent,  in  3  hours,  and  99  per  cent,  in  6  hours, 
when  either  1  or  5  mols.  of  free  hydrochloric  acid  were  present. 

In  presence  of  an  excess  of  acid,  the  velocity  of  change  is  the  same 
for  all  bases;  thus  at  iV71000  and  0°,  aniline,  paratoluidine,  metaxyl- 
idine,  and  parabromaniline  had  changed  to  the  extent  of  65  per  cent, 
in  half  an  hour,  82  per  cent,  in  2  hours,  and  99  per  cent,  in  16 
hours,  the  variation  for  the  separate  bases  being  only  about  1  per 
cent.,  and  easily  accounted  for  by  experimental  errors.  When  no 
excess  of  acid  was  used,  it  was  found  that  the  strongest  bases  changed 
most  rapidly  towards  the  end  of  the  action,  but  no  marked  difference 
occurred  in  the  earlier  stages  ;  the  weaker  bases,  however,  soon  gave 
irregular  results,  owing  to  the  formation  of  diazoamido-compounds. 
The  increase  of  velocity  on  the  addition  of  an  excess  of  acid  is  explained 
by  the  complete  conversion  of  the  base  into  the  form  of  neutral  salt  or 
ion,   owing  to  the   disappearance  of  hydrolytic  dissociation  ;  the  re- 

action  is  regarded  as  taking  place  between  the  ions,  It'NiHg  +  HN02  = 

+ 
E,*N:]S'  +  2H20,   and   these   are   therefore   the   active   agents  in  the 
change. 

The  temperature  has  a  marked  influence  on  the  velocity ;  thus, 
parabromaniline  in  iVyiOOO  solution,  with  1  mol.  of  free  hydrochloric 
acid,  had  changed  in  half  an  hour  to  the  extent  of  64  per  cent,  at  0°, 
80  per  cent,  at  10°,  and  95  per  cent,  at  20°. 

The  reaction  which  takes  place  is  of  the  second  order,  and  the 
values  obtained  for  the  velocity -constant,  C  =  x/(a-  x)t,  were  0"036  for 
aniline,  0*038  for  toluidine,  0*041  for  metaxylidine,  and  0*045  for 
parabromaniline  in  iVVlOOO  solution  with  1  mol.  of  free  acid  at  0°. 

T.  M.  L. 
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Aminolysis.  By  Heinrich  Goldschmidt  and  Richard  M.  Salcher 
{Zeit.  physikal.  Chem.,  1899,  29,  89 — 118). — The  strength  of  bases  is 
dependent  on  the  degree  of  dissociation  of  the  hydroxy],  but  in  the 
case  of  organic  bases  dissolved  in  certain  solvents  no  hydroxyl  group 
may  be  present.  It  has  been  shown  (Abstr.,  1896,  ii,  515)  that 
diazoamido-compounds  are  converted  into  amidoazo-compounds  by 
aniline  hydrochloride  in  aniline  or  other  solution,  and  that  the  reaction 
is  monomolecular,  the  velocity  being  proportional  to  the  concentration 
of  the  aniline  hydrochloride.  Hence,  if  to  a  solution  of  the  diazo- 
amido-compound  in  aniline  a  salt  such  as  pyridine  hydrochloride  is 
added,  the  velocity  is  proportional  to  the  concentration  of  the  free  acid, 
that  is,  to  that  of  the  aniline  hydrochloride  since  the  pyridine  salt  is 
undissociated,  and  the  active  mass  of  the  aniline  is  constant.  Hence, 
this  concentration,  which  is  that  of  the  decomposed  pyridine  salt,  may 
be  found,  and  from  this  the  equilibrium  constants  between  the  aniline 
and  pyridine  salts,  or  what  the  author  terms  the  aminolytic  constant. 
The  velocity  constants  for  the  change  from  the  diazo-  to  the  amido-azo- 
compounds  were  determined  for  different  acids,  the  values  being — 
hydrochloric  acid,  -  0*080  ;  hydrobromic  acid,  0-140 ;  nitric  acid,  0*1 16  j 
and  orthonitrobenzoic  acid,  0*0088  j  it  is  noticeable  that  the  first  three 
acids,  although  equally  dissociated  in  aqueous  solutions,  have  in  this  case 
different  effects.  The  conversion  velocity  was  next  determined  in  the 
presence  of  pyridine  and  hydrochloric,  hydrobromic,  and  orthonitro- 
benzoic acids ;  the  aminolytic  constants  calculated  as  above  were  found 
to  be  2*36,  2*32,  and  2*23,  so  that  the  constant  is  independent  of  the 
acid  employed.  Various  bases  were  then  examined,  and  the  following 
values  for  the  aminolytic  constant  were  obtained — quinoline,  1*66; 
pyridine,  2*32  ;  tribenzylamine,  2*95 ;  quinaldine,  5*31  ;  a-picoline, 
10*7;  s-collidine,  287 ;  dimethylbenzylamine,  10,500  ;  diethylbenzyl- 
amine,  21,700 ;  triethylamine,  434,000.  The  affinity  constants  of  most 
of  these  bases  have  been  found  by  Bredig,  and  those  of  the  remainder 
were  determined  ;  it  is  seen  that  the  aminolytic  constants  follow  the 
same  order  as  the  affinity  constants,  and  are  approximately  proportional 
to  them,  so  that  the  base  which  in  aqueous  solution  is  the  most  highly 
dissociated  can  also  remove  the  largest  amount  of  acid  from  aniline 
hydrochloride  in  aniline  solution.  The  exact  import  of  this  is  not 
further  discussed,  but  it  is  pointed  out  that  it  is  possible  that  the 
strengths  of  acids  may  also  be  comparable  under  conditions  which  pre- 
clude dissociation.  L.  M.  J. 

Recognition  of  Racemic  Compounds.  By  Albert  Ladenburg 
{Ber.,  1899,  32, 1822—1825.  Compare  Trans.,  1899,75,  466).— An  ex- 
ception to  the  generalisation  previously  made  may  occur  when  a  diminu- 
tion in  the  solubility  of  the  racemic  compound  occurs,  bub  is  exactly 
counterbalanced  by  the  amount  of  the  dissolved  optically  active  com- 
ponent. The  question  of  racemism  may  then  be  solved  by  finding 
whether  the  solution  is  optically  active  or  not ;  if  it  is  active,  then  the 
original  compound  must  have  been  racemic,  if  inactive,  then  the 
original  was  a  mixture.  This  has  been  tested  in  several  cases  and 
found  to  hold  good  (compare  Pope,  Proc,  1899,  15,  73).         J.  J.  S. 
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Position  of  Helium,  Argon,  and  Krypton  in  the  Scheme  of 
Elements.  By  Sir  William  Crookes  (Proc.  Roy.  Soc,  1898,  63, 
408 — 411). — The  elements  are  arranged  in  the  order  of  their  atomic 
weights  on  a  line  which  traces  out  a  figure-of-eight  spiral.  Each  of  the 
successive  loops  is  divided  into  eight  equal  parts,  and  an  element  is  placed 
at  each  point  of  division.  Analogous  elements  are  then  found  to  be  on 
the  same  vertical.  The  electropositive  elements  are  on  those  parts  of 
the  curve  which  are  leaving,  the  electronegative  elements  on  those 
parts  of  the  curve  which  are  approaching,  the  middle  line  of  the  figure. 
The  atomicity  of  the  elements  on  the  loops  is  given  by  the  number  of 
places  they  are  removed  from  the  middle  line  of  the  figure. 

The  elements  occupying  positions  on  the  curve  between  the  loops 
might  be  expected  to  be  chemically  and  electrically  neutral,  and  it  is 
pointed  out  that  helium,  argon,  and  krypton  (with  atomic  weights  of 
4,  40,  and  80  respectively)  would  naturally  occupy  these  positions, 
and  that  neon  and  metargon  would  also  fall  on  the  central  neutral  line 
of  the  figure.  J.  C.  P. 

New  Aspirator.  By  Arthur  Eosenheim  {Ber.^  1899,  32, 
183,1 — 1833). — For  use  with  a  form^  of  double  aspirator  similar 
to  that  devised  by  Fairley  (Thorpe's  Diet.  App.  Chem.,  1,  206),  the 
author  describes  a  simple  automatic  glass  valve,  which  enables  the 
four-way  tap  to  be  dispensed  with,  and  obviates  all  fear  of  back 
pressure  when  the  aspirating  bottles  are  being  interchanged. 

J.  J.  S. 

Burettes  and  Separating  Funnels.  By  F.  Stober  (J.  pr.  CJiem. , 
1899,  [ii],  59,  595 — 596). — When  a  burette  with  a  tap  or  a  pinchcock 
at  the  delivery  end  cannot  be  used,  it  is  recommended  to  have  a  bent 
glass  tube  fitted  with  a  pinchcock  attached  to  the  upper  end  of  the 
burette.  By  opening  the  pinchcock,  the  liquid  is  delivered  from  the 
burette.  This  can  be  filled  from  the  delivery  end  by  use  of  a 
suction  pump.  When  the  burette  is  not  in  use,  the  delivery  end  is 
closed  by  a  very  small  glass  flask.  A  similar  arrangement  is  suggested 
for  separating  funnels  to  allow  of  complete  separation.         R.  H.  P. 

Apparatus  for  Heating  Sealed  Tubes  at  a  Constant 
Temperature.  By  John  J.  Sudborough  {J.  Soc.  Chem.  Ind.,  1899, 
18,  16). — The  apparatus  has  been  devised  for  heating  sealed  tubes 
in  the  vapour  of  a  liquid  of  high  boiling  point  such  as  cumene  or 
aniline.  The  tubes,  which  are  kept  in  position  by  two  copper  discs, 
each  perforated  with  four  holes,  are  placed  in  a  stout  copper  cylinder 
some  25  inches  long  and  6  inches  in  diameter,  closed  at  one  end  and 
placed  horizontally  on  an  iron  stand  9  inches  high.  The  liquid  is  con- 
tained in  a  150  c.c.  dish,  preferentially  hammered  out  of  the  material 
of  the  cylinder  itself,  so  as  to  avoid  using  rivets.  On  the  upper  side 
over  the  dish  a  copper  tube  is  [soldered,  to  which  a  Soxhlet's  metal 
condenser  is  attached.  A  stout  brass  collar  is  soldered  to  the  open 
end  of  the  cylinder,  which  may  be  closed  with  a  large  brass  cap 
screwing  into  the  collar  and  fitted  with  a  narrow  strip  of  sheet  cork. 

L.  DE  K, 
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High-Strength  Hypochlorite  Solutions.  By  Max  Muspratt 
and  E.  Shrapnel-Smith  (/.  Soc.  Ghem.  Ind.^  1899,  18,  210.  Compare 
this  vol.,  ii,  281). — Solutions  were  prepared  containing  from  22 — 42 
per  cent,  of  available  chlorine,  and,  after  eliminating  the  iron,  they 
were  kept  in  closed  earthenware  bottles  for  seven  weeks.  The  results, 
as  tabulated,  prove  that  from  the  point  when  salt  begins  to  deposit  to 
the  point  when  it  has  practically  all  settled,  the  hypochlorite  is  not 
quite  so  stable  as  it  was  at  lower  strengths  before  any  deposition  of 
salt  took  place. 

In  the  former  experiments,  a  considerable  amount  of  chlorate  was 
formed,  but  owing  to  improved  means  of  circulation  and  cooling,  and 
to  a  better  regulation  of  the  amount  of  caustic  soda,  the  formation  of 
chlorate  has  been  reduced  by  about  50  per  cent.  The  authors  have 
also  succeeded  in  obtaining  well-defined  crystals  of  reasonably  pure 
sodium  hypochlorite.  These  form  prisms  of  the  quadratic  system,  are 
freely  deposited  from  a  solution  containing  42  per  cent,  of  available 
chlorine,  and  although  still  not  pure,  are  much  more  stable  than  the 
solution  from  which  they  were  formed.  L.  de  K. 

Oxidising  Action  of  Hydroxylamine.  By  L.  Marino  {Zeit. 
anorg.  Chem.f  1899,  20,  452). — In  reference  to  the  work  of  Tanatar 
(this  vol.,  ii,  285),  it  is  pointed  out  that  Piccini  first  described  the 
action  of  hydroxylamine  as  an  inorganic  oxidising  agent,  and  reserved 
for  himself  the  complete  investigation  of  the  subject.  This  the  author 
is  now  carrying  out  at  Piccini's  request.  J.  C.  P. 

Perborates.  By  Simeon  M.  Tanatar  (^ei^.;?%siW.  CAem.,  1899, 
29,  162.  Compare  Abstr.,  1898,  ii,  427). — Perborates  decompose 
gradually,  for  after  keeping  a  year  in  corked  vessels  the  ammonium 
salt  was  found  to  be  considerably  changed,  the  residue  containing 
nitrite  and  nitrate ;  the  sodium  salt  was  also  found,  under  similar 
conditions,  to  have  lost  30  per  cent,  of  active  oxygen.  This  decom- 
position is  more  rapid  in  an  atmosphere  containing  carbonic 
anhydride.  The  perborates  are  not  formed  by  the  action  of  chlorine 
on  borates,  and  are  decomposed  by  hypochlorites  with  the  production 
of  pure  oxygen.  A  similar  evolution  of  oxygen  is  brought  about  by 
the  catalytic  action  of  cobaltic  oxide.  They  are  also  decomposed  by 
the  electric  current,  and  do  not  appear  to  be  formed  by  the  action  of 
ozonised  oxygen  on  orthoborates.  L.  M.  J. 

Action  of  Ammonia  and  Amines  on  Silicon  Chlorides.  By 
Felix  Lengfeld  {Amer.  Ghem.  J.,  1899,  21,  531— 537).— On 
mixing  benzene  solutions  of  silicon  tetrachloride  and  ammonia,  the  first 
product  is  silicon  tetramide,  Si(NIl2)4,  a  white  solid,  which  is  extremely 
unstable,  and  even  at  ordinary  temperatures  loses  ammonia  and  forms 
silicon  di-imide,  Si(NH)2.  The  product  that  is  usually  isolated  has 
the  empirical    composition   SiCl^jeNHg,  and    yields   one-third   of   its 
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ammonia  when  thrown  into  water ;  it  is  therefore  regarded  as  a  com- 
pound of  silicon  di-imide  with  ammonium  chloride  of  the  composition 
Si(NH)2,4NH4Cl.  Silicon  tetrethylamide  is  a  colourless  oil  which  boils 
at  102°  under  20  mm.  pressure  ;  it  keeps  indefinitely  in  closed  tubes, 
is  decomposed  by  water,  although  not  instantly,  is  soluble  in  most 
organic  solvents,  and  dissolves  in  dilute  nitric  acid  without  complete 
decomposition.  T.  M.  L. 

Ammonium  Hyposulphites.  By  Maurice  Prud'homme  {BuU. 
SoG.  Chim.,  1899,  [iii],  21,  326—328). — When  a  solution  of  ammonium 
sulphite  is  agitated  in  the  cold  with  metallic  zinc,  one-half  of  the  salt 
is  converted  into  the  insoluble  compound  ZnS03,2NH3  and  the  other 
half  into  normal  ammonium  hyposulphite.  On  filtering  the  liquid, 
the  latter  salt  is  obtained  in  solution  free  from  zinc ;  the  yield  is 
96 — 98  per  cent,  of  the  theoretical.  The  action  of  zinc  on  ammonium 
hydrogen  sulphite  (6  mols.),  leads  to  the  formation  of  ammonium 
hydrogen  hyposulphite  (2  mols.),  normal  ammonium  hyposulphite 
(1  mol.),  zinc  sulphite  (2  mols.),  and  the  double  salt  ZnS03,2NH3 
(1  mol.).  N.  L. 

Formation  of  Carbides  of  the  Alkali  and  Alkaline-earth 
Metals  and  of  Magnesium.  By  Henri  Moissan  (Ann.  Chim. 
Phys.,  1899,  [vii],  16,  145 — 152). — A  resume  of  work  already  pub- 
lished (Abstr.,  1898,  ii,  332).  G.  T.  M. 

Cement  from  an  Ancient  Water  Conduit.  By  Friedrich 
DoRNER  (Monatsh.,  1899,  20,  265 — 271). — A  light  grey  cement  of  an 
irregular  structure  taken  from  the  small  water  conduit  of  the  theatre 
at  Ephesus  contained  CaO,  52-65  ;  AI2O3  and  FcgOg,  0-27;  MgO,  0*7; 
NagO,  0-5  ;  SiOg,  1*7,  COg,  40-33,.and  HgO,  0*98  per  cent.  ;  an  ancient 
cement  from  Smyrna  was  found  to  have  an  almost  identical  composi- 
tion. Both  materials  contained  about  2*5  per  cent,  of  organic  matter, 
from  which,  by  extracting  with  ether,  evaporating,  and  recrystallising 
the  residue  from  alcohol,  a  mixture  melting  at  62*3°,  and  containing 
about  10  parts  of  palmitic  acid  and  90  of  stearic  acid,  was  obtained. 
The  residual  dark  brown  liquid  probably  consisted  of  saturated  and 
unsaturated  fatty  acids.  The  portion  of  the  organic  matter  which  is 
not  extracted  by  ether  is  also  insoluble  in  carbon  bisulphide,  benzene, 
or  light  petroleum,  slightly  soluble  in  water,  and  easily  so  in  alkalis. 
From  the  alkaline  solutions,  acids  precipitate  dark-brown  flakes. 
This  substance  seems  to  be  a  humin  compound,  although  the  amount 
of  hydrogen  (7*4  per  cent.)  is  unusually  high. 

Cements  made  by  mixing  quicklime  with  linseed  or  olive  oil  crack, 
and  set  very  slowly,  but  mixtures  of  slaked  lime  with  these  oils  form 
good  cements,  the  best  results  being  obtained  by  using  2  parts  of 
lime  to  1  of  olive  oil.  These  ancient  cements  were  probably  made  of 
a  similar  mixture,  the  proportion  of  organic  matter  having  decreased 
during  the  long  exposure,  owing  to  decomposition  and  loss  of  all  the 
glycerol.  E.  W.  VV. 

Beryllium.  By  Paul  Lebeau  {Ann.  Chim.  Phys.^  1899,  [vii],  16, 
457 — 503). — A  detailed  account  of  work  previously  published  in  an 
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abridged   form   (compare   Abstr.,  1896,  ii,  168,  169,  187;  1897,  ii, 
144  j  1898,  ii,  292,  511,  580,  581).  G.  T.  M. 

Action  of  Water  on  Zinc  and  Galvanised  Iron.  By  Herbert 
E.  Davies  (J.  SoG.  Chem.  Ind.,  1899,  18,  102— 105).— All  kinds  of 
water  attack  zinc  or  galvanised  iron  in  the  presence  of  air.  Distilled 
or  rain  water  has  a  decided  solvent  action,  although  after  a  time  the 
greater  part  of  the  metal  is  reprecipitated.  Hard  waters  dissolve  a 
larger  quantity,  in  which  respect  zinc  differs  from  lead.  When  the 
metal  gets  gradually  coated  with  hydrated  zinc  carbonate,  the  action  is 
not  altogether  stopped,  and  the  water  may  still  contain  0*3  part  of 
zinc  per  100,000.  It  is  not  yet  satisfactorily  made  out  whether  the 
continued  use  of  water  containing  zinc  is  injurious  to  the  system,  but 
the  metal  may  be  detected  in  all  the  viscera.  L.  de  K. 

Reducibility  of  Metallic  Oxides.  By  Henri  Holier  {Bull. 
Soc.  Ghim.y  1899,  [iii],  21,  43 — 44). — The  chemical  properties  of 
many  metallic  oxides  undergo  marked  alteration  when  these  sub- 
stances are  exposed  to  high  temperatures.  These  changes  may  be  due 
to  polymerisation  of  the  molecule  of  the  oxide.  Litharge  when  heated 
to  350°  in  a  current  of  hydrogen  loses  some  of  its  oxygen,  but  the 
reduction  is  never  complete ;  the  carbonate,  however,  on  similar  treat- 
ment, is  completely  reduced  at  325°.  The  author  supposes  that 
litharge  is  a  polymeride  of  PbO,  and  that  the  simple  oxide  is  to  be 
found  only  in  normal  salts  such  as  the  carbonate.  G.  T.  M. 

Properties  of  Aluminium.  By  Alfred  Ditte  (Ann.  Ghim.  Phys.y 
1899,  [vii],  16,  152— 162).— The  author's  views  on  the  alterable 
nature  of  this  metal  have  been  already  quoted  (compare  this  vol.,  ii, 
225,  292,  425,  426).  G.  T.  M. 

A  Tungsto-potassic  Tungstate.  By  L.  A.  Hallopeau  {Bull. 
Soc.  Ghim.,  1899,  [iii],  21,  267 — 269). — After  maintaining  a  mixture 
of  tin  and  potassium  paratungstate  for  an  hour  at  a  temperature 
sufficiently  high  to  melt  the  tungstate,  and  treating  the  residue  suc- 
cessively with  boiling  water,  concentrated  hydrochloric  acid,  a  boiling 
50  per  cent,  solution  of  potassium  carbonate,  and  finally  with  hot 
water  again,  there  remains  a  dark  blue  powder  consisting  of  prismatic 
crystals  of  the  composition  K20,W03  + W02,3W03,  T.  H.  P. 

Double  Chlorides  and  Bromides  of  Uranium.  By  Jules  Aloy 
{Bull  Soc.  Ghem.,  1899,  [iii],  21,  264— 266).— On  passing  the  vapour 
of  uranium  tetrachloride,  prepared  by  the  action  of  chlorine  on  uranium 
carbide,  over  potassium  or  lithium  chloride  heated  to  dull  redness,  the 
latter  gradually  melts  owing  to  its  absorption  of  the  uranium  chloride, 
forming  a  double  salt,  UCl4,2KCl  or  UCl4,2LiCl  \  these  salts  are 
pale  green  when  first  prepared,  but  are  very  hygroscopic,  and  rapidly 
darken  as  they  absorb  moisture  from  the  air.  They  are  very  soluble 
in  acetic  acid,  and  dissolve  also  in  water  with  development  of  heat, 
giving  a  strongly  acid  solution  which  oxidises  slowly  in  the  air  at 
ordinary  temperatures,  and  more  rapidly  when  heated.  The  solutions 
are  decomposed  by  water,  so  that  when  evaporated  in  a  vacuum  over 
sulphuric  acid,  crystals  of  alkali  chloride  are  deposited,  and  a  green , 
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uncrystallisable  mass  left  behind.  Alcohol  gives  a  green  solution  which 
also  rapidly  oxidises  and  becomes  yellow. 

By  similar  methods,  double  chlorides  of  uranium  and  the  alkaline 
earth  metals  can  be  prepared  ;  in  this  case,  care  must  be  taken  to  dry 
the  chloride  before  heating,  which  must  not  be  carried  too  far.  The 
compounds  formed,  which  have  the  composition  UCl4,MCl2  (where  M 
corresponds  with  Ca,  Sr,  or  Ba),  are  of  a  deeper  green  colour  than  those 
yielded  by  the  alkali  metals  ;  like  the  latter,  they  are  decomposed  by 
water  and  cannot  be  obtained  crystalline  by  evaporating  their  solutions 
in  a  vacuum. 

The  above  method  may  be  employed  to  prepare  double  bromides 
corresponding  with  the  chlorides  already  described.  The  double 
bromides  are  of  a  deeper  green  colour  than  the  chlorides,  to  which  they 
are  analogous  in  properties. 

The  double  chlorides  of  uranyl  and  the  alkali  metals  may  be  obtained 
by  passing  dry  chlorine  over  gently  heated  uranous  oxide,  by  which 
means  uranyl  chloride  is  formed  ;  the  latter  is  then  led  over  the  alkali 
chloride  with  which  it  combines,  forming  golden-yellow,  fusible  com- 
pounds. T.  H.  P. 

Compounds  of  Titanium  Dioxide  with  Sulphuric  Acid.  By 
Blondel  {Bull  Soc.  Chim.,  1899,  [iii],  21,  262— 264).— By  heating  a 
concentrated  sulphuric  acid  solution  of  titanium  dioxide  in  a  sealed 
tube  at  120°,  a  mass  of  silky  crystals  is  obtained  which  are  soluble 
in  water  acidified  with  hydrochloric  acid,  and  have  the  composition 
STiOgjSSOg  +  SHgO.  On  raising  the  temperature  to  225°,  the  mass 
changes  into  rhomboidal  crystals  of  the  composition  TiOgjSOg,  which 
are  slowly  decomposed  by  water  into  a  basic  sulphate  and  sulphuric 
acid ;  by  maintaining  the  solution  at  225°,  the  whole  of  the  titanium 
present  can  be  separated  in  this  form.  Butile  readily  dissolves  in 
concentrated  sulphuric  acid  when  heated  to  about  200°,  but  if  the 
temperature  of  the  acid  exceeds  225°,  a  layer  of  sulphate  forms  on  the 
mineral,  and  protects  it  from  further  action. 

On  diluting  a  solution  of  titanium  dioxide  in  concentrated  sulphuric 
acid  with  an  equal  volume  of  water,  the  liquid  at  any  temperature 
above  100°  deposits  long  needles  which  have  the  composition 
TiOgjSOg  +  2H2O,  and  are  readily  soluble  in  water.  If  1  part  of  the 
dioxide  be  dissolved  in  2  parts  of  concentrated  sulphuric  acid,  and 
water  be  added  to  the  extent  of  1^  times  the  weight  of  the  solution, 
the  liquid  deposits  sulphates,  the  composition  of  which  varies  with  the 
temperature  of  deposition  ;  those  formed  at  100°  correspond  with  the 
formula  2Ti02,S03  +  Aq,  and  those  at  130°  to  7Ti02,2S03-f- Aq. 
Solutions  of  titaninm  dioxide  in  concentrated  sulphuric  acid,  when 
diluted  with  from  2  to  10  times  their  weight  of  water  and  heated, 
deposit  various  sulphates  at  temperatures  below  175°,  but  above  this 
temperature  the  anhydrous  dioxide  crystallises  out ;  if,  however,  the 
solutions  be  strongly  diluted  (with  100  to  1000  parts  of  water)  at 
ordinary  temperatures,  the  compound  5Ti02,S03  +  SHgO  is  obtained, 
whilst  at  100°  the  deposit  consists  of  the  dioxide  with  traces  of  sul- 
phuric acid  which  cannot  be  removed  by  washing. 

When  a  sulphuric  acid  solution  of  the  dioxide  diluted  with  slightly 
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ammoniacal  water  is  allowed  to  evaporate  in  a  vacuum,  cubic  crystals 
of  the  composition  2Ti02,2S03,NH40  +  3H20  separate;  these  crystals, 
which  present  tetrahedral  hemihedrism,  are  slowly  decomposed  by 
water  and  effloresce  in  the  air.  T.  H.  P. 

New  Soluble  Antimonic  Acid  and  its  Salts.  By  Jean  B. 
Senderens  {Bull.  Soc.  Chim.,  1899,  [iii],  21,  47 — 58). — When  antimony 
trichloride  is  treated  with  concentrated  nitric  acid,  a  vigorous  action 
occurs,  and  a  clear  liquid  is  obtained,  which  on  dilution  yields  a  white 
deposit ;  this  substance  is  washed  with  cold  water  and  exposed  to  the 
air  for  3  months  at  ordinary  temperatures ;  its  composition  then  corres- 
ponds with  the  formula  SbgOgjGHgO.  The  orthohydrate,  SbgOgjBHgO, 
analogous  to  orthophosphoric  acid,  is  obtained  on  drying  the  hexa- 
hydrate  over  concentrated  sulphuric  acid  for  3  weeks ;  when  heated 
to  200°,  it  passes  into  the  hydrate  Sb205,2H20,  corresponding  with 
pyrophosphoric  acid;  at  300",  the  metahydrate,  Sb205,H20,  is  pro- 
duced ;  at  400°,  the  anhydrous  oxide,  SbgO^,  is  obtained,  which,  when 
heated  to  redness,  yields  the  tetroxide. 

The  recently  precipitated  hexahydrate  is  soluble  in  water  to  the 
extent  of  22  grams  of  Sb205  per  litre,  but  a  solution  of  this  strength 
gradually  becomes  turbid,  and  a  precipitate  appears,  which  increases 
until  the  amount  of  dissolved  oxide  falls  to  3  grams  per  litre.  The  pre- 
cipitate, when  dried,  has  a  composition  corresponding  with  Sb205,4H20, 
and  is  probably  identical  with  the  hydrate  described  by  Fremy,  by 
Daubrawa,and  by  Beilsteinand  Blaese (Abstr.,  1889, 1123).  The  author's 
experiments  show  that  this  hydrate  is  less  readily  dehydrated  on  heat- 
ing than  was  stated  by  these  observers,  and  his  results  agree  with  the 
more  recent  work  of  Baubigny  (Abstr.,  1897,  [ii],  351). 

A  solution  of  the  soluble  acid  containing  8  grams  of  Sb205  per  litre 
is  comparatively  stable  ;  when  titrated  with  caustic  potash  solution  in 
the  presence  of  phenolphthalein,  the  quantity  of  alkali  required  for 
neutralisation  corresponds  with  the  formation  of  the  salt  KHSbgOg, 
whereas  with  baryta  the  salt  BaSb20g  is  indicated.  The  antimonates 
derived  from  the  soluble  acid  are  obtained  by  adding  metallic  acetates 
to  its  solutions ;  they  bear  a  certain  resemblance  to  the  salts  pre- 
pared by  Ebell  (Abstr.,  1890,  126). 

The  nickel,  cobalt,  copper,  cadmium,  and  mercuric  salts,  when  dried  in 
air,  have  the  general  formula  E,"Sb20g  +  SHgO,  and  when  placed  over 
concentrated  sulphuric  acid  they  lose  3H2O,  and  have  a  composition 
corresponding  with  E."Sb20g -I- 2H2O.  The  calcium,  manganese,  and 
zinc  salts  have  the  general  formula  Il"Sb20g  -f  GHgO,  and  when  dried 
over  sulphuric  acid  they  correspond  with  E,"Sb20g-f2H20.  The  lead 
salt,  when  dried  in  air,  contains  9H2O,  and  sulphuric  acid  removes 
7H2O,  leaving  PbSbgOg  +  2H2O.  The  ammonium  and  potassium  salts, 
when  dried  in  air,  contain  SHgO  and  7H2O  respectively ;  in  the  presence 
of  sulphuric  acid,  they  form  salts  of  the  type  E,2S^2^6  +  ^HgO.  All 
these  salts,  when  heated  to  300°,  lose  the  remaining  water. 

G.  T.  M. 

Antimony  Pentasulphide.  II.  By  Otto  Klenker  {J.  pr.  Chem., 
1899,  [ii],  69,  353—433.  Compare  this  vol.,  ii,  490,  and  Bosek, 
Trans.,    1895,   520). — It  is   shown  that   antimony  pentasulphide,  on 
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account  of  the  ease  with  which  it  undergoes  decomposition,  is  not  a 
suitable  compound  on  which  to  base  quantitative  estimations  of 
antimony. 

The  precipitate  obtained  on  passing  a  stream  of  hydrogen  sulphide 
into  a  moderately  strong  alkaline  solution  of  a  quinquevalent  com- 
pound of  antimony  consists  of  a  mixture  of  antimony  trisulphide 
and  sulphur  (pure  antimony  trisulphide  remaining  on  extraction  with 
carbon  bisulphide).  Neutral  or  acid  solutions  give  a  precipitate  com- 
posed of  a  mixture  of  the  two  sulphides  and  free  sulphur,  the  largest 
proportion  of  pentasulphide  being  formed  from  a  solution  containing 
12  per  cent,  of  free  hydrochloric  acid.  As  the  quantity  of  free  acid 
further  increases,  the  proportion  of  pentasulphide  formed  decreases 
until  from  a  solution  containing  27  per  cent,  of  free  hydrochloric 
acid,  antimony  is  not  precipitated.  On  acidifying  a  solution  of 
Schlippe's  salt,  the  precipitate  obtained  consists  of  a  mixture  of  tri- 
sulphide and  sulphur,  with  varying  proportions  of  pentasulphide. 

The  precipitate  obtained  from  a  warm  (about  75°)  acid  solution  has 
the  composition  SbgSg  +  2S.  On  the  other  hand,  antimony  penta- 
sulphide is  not  affected  by  treatment  with  organic  solvents  boiling 
below  100°.-  R.  H.  P. 

Colloidal  Metals  :  Colloidal  Bismuth  and  Copper.  By  Alfred 
LoTTERMOSER  {J.  pr.  Ghem.,  1899,  [ii],  59,  489 — 493.  Compare 
Vanino  and  Treubert,  this  vol.,  ii,  428). — When  bismuth  nitrate 
(2  mols.)  is  dissolved  in  water  containing  a  little  nitric  acid,  and  a 
solution  of  ammonium  citrate  is  added  until  the  resulting  precipitate 
dissolves,  the  solution  made  alkaline  with  ammonia,  added  to  a  solu- 
tion of  stannous  chloride  (3  mols.)  prepared  in  a  similar  manner,  and 
the  mixture  quickly  heated,  colloidal  bismuth  is  deposited  in  the 
form  of  a  very  fine,  black  precipitate.  This  will  dissolve  in  water, 
but  is  reprecipitated  on  addition  of  a  solution  of  any  salt,  or  of  an 
acid.  It  is  transformed  into  the  insoluble  form  of  the  metal  by  con- 
tinued boiling  of  its  solution,  or  by  a  large  excess  of  stannous  salts. 

Similarly,  if  alkaline  solutions  of  cupric  and  stannous  chlorides  are 
warmed  with  a  solution  of  sodium  citrate,  a  precipitate  is  obtained 
consisting  of  a  mixture  of  colloidal  copper  and  colloidal  stannic  acid. 

R.  H.  P. 

Ruthenium  and  its  Compounds.  By  XJbaldo  Antony  and 
Adolfo  Lucchesi  {Gazzetta,  1899,  29,  ii,  312 — 318). — By  fusing 
ruthenium  with  potassium  hydroxide  and  gradually  adding  small 
quantities  of  nitre  until  the  ruthenium  is  all  dissolved,  a  green  mass 
is  formed,  which  changes  to  an  orange  colour  on  cooling ;  on  repeatedly 
treating  this  mass  with  concentrated  hydrochloric  acid,  a  product  is 
obtained  containing  more  and  more  potassium  ruthenochloride,  which 
has,  however,  not  been  obtained  in  the  pure  state. 

By  dissolving  barium  ruthenate  in  fuming  hydrochloric  acid,  and 
repeatedly  evaporating  to  dryness  with  the  acid,  a  residue  is  obtained 
which  dissolves  in  water ;  after  removing  the  barium  by  adding  an 
excess  of  sulphuric  acid  and  evaporating  the  solution,  a  dense,  pale 
red  liquid  is  obtained,  probably  containing  ruthenium  sulphate,  which 
could  not,  however,  be  obtained  crystalline. 
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When  hydrogen  sulphide  acts  in  the  cold  on  Joly's  potassium  chloro- 
nitrosoruthenate(Abstr.,  1889, 352),  partial  precipitation  of  a  ruthenium 
sulphide  occurs,  and  the  liquid  assumes  an  intense  azure  tint.  When 
separated  from  the  precipitate,  this  liquid  is  quickly  decolorised,  even  in 
the  dark,  and  deposits  a  sulphur  compound  of  ruthenium ;  if,  however, 
the  hydrogen  sulphide  is  removed  by  passing  a  rapid  current  of  carbonic 
anhydride  through  the  liquid,  the  latter  remains  unchanged  for  a  long 
time.  By  acting  on  a  solution  of  the  potassium  chloronitrosoruthenate 
with  sulphurous  anhydride,  the  liquid  changes  from  red  to  dark  green, 
and  finally  to  violet,  and  on  evaporation  deposits  a  blue  powder,  which 
may  be  purified  by  precipitating  its  aqueous  solution  with  alcohol,  and 
separated  from  alkali  chloride  by  washing  with  dilute  alcohol.  This 
powder  behaves  like  a  colloidal  substance,  and  has  not  been  obtained 
crystalline ;  it  is  stable  at  about  220°,  but  above  that  temperature 
loses  sulphurous  anhydride  and  becomes  black.  T.  H.  P. 

Composition  of  Osmiamates.  By  L.  Brizard  {Bull.  Soc.  Chim.f 
1899,  [iii],  21,  170 — 172). — The  author  confirms  the  compositions  for 
these  compounds  previously  arrived  at  by  Joly  (Abstr.,  1891,  1433), 
namely,  KOsNOg,  JSTH^OsNOg,  and  AgOsNOg.  The  osmium  was 
estimated  by  precipitation  as  sulphide,  and  subsequent  reduction  to  the 
metal.  J.  J.  S. 
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Artificial  Production  of  Diamond  in  Silicates.  By  I.  Fried- 
lander  (Geol.  Mag.,  1898,  5,  226,  and  Jahrb.f.  Min.,  1899,  i,  Ref.  202  , 
from  Verh.  d.  Ver.  z.  Beford.d.  Gewerhejleisses,  Berlin,  Feb.,  1898). — A 
small  piece  of  olivine  was  fused  in  the  gas-blowpipe,  and  the  molten 
mass  stirred  with  a  rod  of  graphite ;  after  cooling,  the  silicate  was 
found  to  contain  vast  numbers  of  microscopic  (O'OOl  mm.),  brown 
crystals,  but  only  in  the  parts  which  had  been  in  contact  with  the 
carbon.  These  crystals  were  identified  as  diamond,  since  they  are 
octahedral  or  tetrahedral  in  form,  are  unattacked  by  hydrofluoric  and 
sulphuric  acids,  have  a  high  refractive  index,  sink  slowly  in  methylenic 
iodide,  burn  away  when  heated  in  oxygen,  and  are  unaltered  if  heated 
in  a  current  of  carbonic  anhydride  ;  the  stony  matter  containing  them 
scratches  corundum.  This  suggests  that  the  diamonds  of  South  Africa 
may  have  been  formed  by  the  action  of  a  molten  silicate  on  graphite 
or  carbonaceous  shales,  such  as  those  which  are  penetrated  by  the 
oli  vine-bearing  rock  of  Kimberley.  L.  J.  S. 

Laboratory  Production  of  Asphalts  from  Animal  and  Vege- 
table Materials.  By  William  C.  Day  \{Amer.  Chem.  J.,  1899,  21, 
478 — 499). — By  distilling  together  fat  pine  wood  and  fresh  herrings 
from  the  Delaware  river,  from  an  iron  retort,  and  passing  the  vapours 
through  a  red-hot  iron  tube,  there  was  produced  water  and  an  oil  of 
sp.  gr.  0*9837  containing  84-28  per  cent,  of  carbon  and  10  per  cent,  of 
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hydrogen.  After  distilling  the  oil  up  to  a  temperature  of  about  425^^, 
a  residue  was  left  in  the  retort,  which  solidified  to  a  black,  shining 
mass,  showing  conchoidal  fracture,  brittle,  and  pulverising  to  a  brown- 
ish-coloured powder  slightly  darker  than  the  powder  of  the  natural 
asphalt  *  gilsonite '  from  Utah,  which  it  closely  resembled.  The 
analysis  of  the  two  materials  gave  the  following  figures : 

C.  H.  N.  S.  0.         Ash. 

Artificial 86'56         7'06       1-91       0-08       4-39        — 

Natural 85-83       1059       2-59       0-26       063       010 

The  solubilities  were  as  follows  : 

Carbon  bisulphide  99*50         (1)  100-00  percent. 

(2)     81-44 

Turpentine  97*34  49-48 

Ether   73-08  6703 

Light  petroleum 63-08  46-70 

Alcohol    34-81  48-40 

Both  substances  are  similarly  acted  on  by  nitric  acid,  which  com- 
pletely dissolves  the  material,  with  copious  evolution  of  brown  fumes, 
and  the  production  of  a  dark  red  solution  which,  when  diluted  with 
water,  yields  a  flocculent  precipitate  much  resembling  freshly  precipi- 
tated ferric  hydroxide.  Both  substances  yield  solid,  volatile  bases 
when  extracted  with  dilute  sulphuric  acid. 

On  distilling  fish  alone,  an  emulsion  was  obtained  which  was  separ- 
ated by  warming  into  water  and  a  yellow  oil.  On  boiling  down  the 
oil  in  an  iron  crucible,  a  black,  elastic  solid  was  produced,  which  could 
be  easily  cut  but  not  pulverised,  although,  when  struck  with  a  hammer, 
it  would  break  with  a  conchoidal  fracture. 

The  analysis  (0  =  76-51  and  77*36  ;  H  =  9-08  and  9-12  ;  N  =  4-19  and 
4*27;  S  =  0-19)  is  somewhat  similar  to  that  of  the  natural  asphalt 
elaterite  from  Utah  (0  =  73-11  and  73*88;  H  =  9-46  and  9-45),  which 
it  somewhat  resembles.  The  percentage  solubilities  were  carbon  bi- 
sulphide, 68-19;  turpentine,  47*36;  ether,  59-17;  light  petroleum, 
35-19  ;  absolute  alcohol,  51-07.  Much  ammonia  was  produced  during 
the  distillation,  and  basic  nitrogen  compounds  could  be  extracted  from 
the  solid  by  means  of  dilute  suphuric  acid. 

The  distillation  of  pine  wood  gave  water  and  an  oil  of  sp.  gr.  0-992. 
After  distilling  off  more  than  half  the  oil,  the  residue  solidified  to  a 
black,  shining  mass,  very  brittle,  and  showing  a  conchoidal  fracture  ; 
the  sp.  gr.  was  1  -0825.  The  analysis  (0  =  8620;  H  =  8-28  ;  N  =  0-29  ; 
0  =  5-23;  S,  trace)  resembles  that  of  Utah  nigrite  (0  =  83-33 ;  H  = 
8-69  ;  S  =  0-42  ;  Ash  =  0-12).  The  percentage  solubilities  were,  carbon 
bisulphide,  99-26;  turpentine,  96-29;  ether,  96-13;  light  petroleum, 
90-12  ;  absolute  alcohol,  61-60.  The  material  did  not  yield  any  basic 
substances  when  extracted  with  sulphuric  acid. 

When  wood  and  fish  are  distilled  together,  the  amount  of  oil  pro- 
duced is  less,  and  the  amount  of  water  is  greater,  than  when  they  are 
distilled  separately ;  this  is  due  to  the  fact  that  the  oxygenated  com- 
pounds from  the  fish  are  largely  reduced  by  the  hydrocarbons  from  the 
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wood  duriDg  the  passage  through  the  red-hot  tube,  thus  affording  a 
method  of  preparing  an  asphalt  containing  a  moderate  percentage  of 
nitrogen,  but  a  low  percentage  of  oxygen. 

The  paper  contains  a  discussion  as  to  the  origin  of  natural  asphalts 
and  bitumens.  T.  M.  L. 

Bismuthiferous  Molybdenite.  By  Leopold  Michel  {Bull.  Soc. 
frang,  Min.,  1899,  22,  29 — 30). — Large,  steel-grey,  crystalline  plates 
with  a  bright  metallic  lustre  gave,  on  analysis, 

Mo.  Bi.  Fe.  S.       ,  Total. 

40-10  28-37  trace  30-74  99-21 

At  first  sight,  the  mineral  is  apparently  homogeneous,  but  when  the 
cleavage  plates  are  examined  under  a  lens  they  are  seen  to  enclose 
much  bismuthite,  so  that  the  material  is  really  an  intimate  mixture  of 
molybdenite  and  bismuthite.  L.  J.  S. 

Colouring  Substances  contained  in  Amethyst,  Citrine  and 
Burnt  Amethyst.  By  Arnold  Nabl  (Monatsh.,  1899, 20,  272—281). 
— When  amethyst  is  strongly  heated,  its  colour  changes  to  yellow  and 
the  absorption  spectrum  of  the  calcined  stone,  like  that  of  citrine, 
closely  resembles  the  spectrum  of  ferric  oxide  or  of  a  ferric  compound. 
The  absorption  spectrum  of  amethyst  is  almost  identical  with  that  of 
a  solution  of  ferric  thiocyanate  in  ether,  and  the  colouring  matter  of 
amethyst,  moreover,  resembles  this  compound  in  becoming  yellow 
when  heated  at  180°  and  regaining  its  original  colour  after  a  time 
when  cold.  Two  specimens  of  amethyst  were  found  to  contain  re- 
spectively 0-52  and  0*53  per  cent,  of  sulphur,  although  the  amount  of 
carbon,  according  to  Heintz  (Ann.  Phys.  Chem.f  60,  519),  is  0-0027 
per  cent.,  which  would  only  correspond  with  0*0072  of  sulphur  on 
the  thiocyanate  hypothesis.  The  manner  of  occurrence  of  amethyst 
and  of  citrine  is  also  in  accordance  with  the  presence  of  ferric  thio- 
cyanate in  the  former  and  its  change  into  the  latter  by  heat,  for 
citrine  is  generally  found  in  crystalline  fragments  and  but  rarely  in 
crystals ;  these  crystals  have,  however,  the  same  properties  and  form 
as  amethyst.  E.  W.  W. 

Corundum  from  the  Appalachians.  By  J.  Yolney  Lewis 
{Trans.  Amer.  Inst.  Mining  Eng.,  1896,  25,  852 — 906). — A  general 
account  is  given  of  the  occurrence  of  corundum  in  the  Appalachian 
crystalline  belt.  In  the  descriptions  of  the  rocks,  the  following  mineral 
analyses  are  given : 

I. — Enstatite  from  the  enstatite-rock  at  Corundum  Hill,  Macon 
Co.,  N.  Carolina.  The  partial  alteration  of  the  enstatite  to  talc 
accounts  for  the  presence  of  water.     Analysis  I  by  C.  Baskerville. 

II. — Bright,  grass-green  hornblende,  sp.  gr.  3 "075,  which  with  some 
anorthite  forms  amphibolite  at  Buck  Creek,  Clay  Co.,  N.  Carolina. 
Under  the  microscope,  it  is  seen  to  enclose  grains  of  chrome-spinel. 
On  account  of  the  grass-green  colour,  this  hornblende  has  often  been 
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called  smaragdite,  bub  it  contains  much  more  alumina  than  the  original 
smaragdite. 


SiO^. 

AI2O3.  CrgOa.    FeO. 

MgO. 

MnO. 

CaO. 

Na^O. 

K2O.    H2O.    Total. 

I. 

51-64 

0-12       —       9-28 

31-93 

0-56 

0-45 

— 

—       5-45     99-43 

I. 

44-38 

17-32     0-38     3-83 

15-48 

0-90 

11-51 

1-24 

0-38    4-63  100-05 
L.  J.  S. 

Artificial  Cassiterite.  By  J.  H.  L.  Vogt  {Zeit.  Kryat.  Min.y  1899, 
31,  279—280.  Compare  Abstr.,  1896,  ii,  307).— The  crevices  in 
the  hearth  of  a  furnace  used  for  the  oxidation  of  metallic  tin  to 
pulverulent  tin  oxide  were  found  to  contain  crystals  of  cassiterite, 
both  simple  and  twinned,  and  up  to  1  cm.  long.  Since  salt,  fluor 
spar,  &c.,  were  not  present,  the  crystals  have  been  formed  by  the 
direct  oxidation  of  the  tin  without  the  presence  of  so-called  **  agents 
min^ralisateurs."  The  usual  occurrence  of  minerals  containing  boron 
and  fluorine  with  tin-stone  suggests  that,  in  most  cases,  the  natural 
mineral  has  been  formed  by  sublimation,  as  in  the  synthetical  methods 
of  Daubr^e  and  others.  L.  J.  S. 

Monazite  from  Finland.  By  Wilhelm  Ramsay  and  A.  Zilliacus 
{Zeit,  Kryst.  Min.,  1899,  31,  317—318  ;  from  Ofvers.  Finska  VeL-Soc, 
Forhandl.,  1897,  39). — The  pegmatite  veins  in  the  parishes  of 
Sordavala  and  Impilaks  on  the  northern  shore  of  Lake  Ladoga, 
contain  monazite  and  other  minerals  rich  in  rare  earths.  A  crystallo- 
graphic  description  is  given  of  the  monazite.  The  indices  of  re- 
fraction for  yellow  light  are,  a  =1-7863,  ^  =  1*7879,  y=  1*8372; 
2^=12°  30';  the  optic  axial  plane  is  perpendicular  to  6(010)  and 
Soca,  A  c'  about  =  +  4°.  Analysis  I  is  of  fresh,  transparent,  yellow 
monazite,  sp.  gr.  5*163 ;  II  is  of  reddish-brown,  decomposed  monazite, 
sp.gr.  =  4-88. 

Loss  on 
P2O5.    SiOg.  SnOg.  ThOg.  CeaOg.  (Di,La)203.  Y2O3.  FejOs.  CaO.  ignition.  Total. 
I.  26-81     1-22     0-84     5*65     31-63       29-68        2-86     0-68     0*39      0*40      100-16 

II.  21-50     3-62      —      9-50  53-31  3-22      —         —       2-76  — 

L.  J.  S. 

New  Minerals  from  Chili.  By  Andreas  Arzruni,  Konstantin 
Thaddeeff,  and  A.  Dannenberg  {Zeit.  Kryst.  Min.,  1899, 31, 229 — 247). 
— These  notes  on  various  minerals,  by  the  late  A.  Arzruni,  are  com- 
pleted and  edited  by  A.  Dannenberg,  who  gives  the  new  name  arzrunite  ; 
the  chemical  portion  is  by  K.  Thaddeeff. 

Arzrunite. — This  forms  a  drusy,  crystalline  crust,  of  a  bright  blue- 
green  colour,  in  the  cavities  of  a  quartzose  veinstone  from  Mina 
Buena  Esperanza,  ChallacoUo,  prov.  Tarapaca,  Chili.  The  small 
crystals  are  hexagonal  prisms  with  a  prism  angle  of  60°,  but  the 
optical  characters  show  them  to  be  orthorhombic ;  a:h  \c  = 
0-5773  :  1  :  0*4163.  Analyses  I  and  II  are  on  material  from  different 
specimens  ;  the  second  was  more  greenish  than  blue.  After  deducting 
quartz,  limonite,  gypsum,  and  epsomite  (lanarkite,  PbSO^jPbO,  was 
also  present),  the  formula  is  given  as  PbSO^,PbO-h3(CuCl2,H20)-{- 
Cu(0H)2.  Associated  with  the  arzrunite  are  small,  colourless  crystals, 
with  the  angles  of  daviesite. 
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Stelznerite. — This  new  mineral  occurs  at  Eemolinos,  Vallinar,  Chili, 
as  fine,  green,  transparent,  prismatic  crystals,  resembling  brochantite 
in  appearance.  The  system  is  orthorhombic ;  [a  :  6 :  c  = 
0-50368 : 1 : 0-70585].  The  optic  axial  plane  is  c(OOl).  Sp.  gr. 
3-884.  Analyses  III  and  lY  (lY  by  Schrocker)  agree  with  the 
formula   CuSO^,2Cu(OH)2.     No  water  is  lost  at  160—170°. 

Rafaelite. — Translucent,  violet -red  needles,  with  zonal  bands  of 
colour,  form  a  crystalline  crust  on  galena,  quartz,  and  celestite,  with 
schwartzembergite  and  arzrunite,  from  Mina  San  Rafael,  Sierra  Gorda, 
Chili.  Goniometrical  and  optical  measurements  are  given,  and 
qualitative  tests  showed  it  to  be  an  oxychloride  of  lead.  [This  is 
identical  with  paralaurionite  (this  vol.,  ii,  433.  See  Nature.  1899,  60, 
238)]. 

Utahite. — This  mineral,  previously  only  known  as  minute  scales 
from  Utah,  is  now  described  from  Mina  Santa  Kosa,  Guanaco,  Taltal, 
Chili,  as  small,  thick,  rhombohedral  crystals;  cr  =  52°  49'.  The 
crystals  are  dark  yellowish-brown,  with  zonal  bands  of  colour ;  they 
exhibit  anomalous  biaxial  optic  figures.  Anal.  Y  gives  the  formula 
Fe203,S03,2H20,  whilst  Damour's  analysis  of  the  material  from  Utah 
gave  3Fe03,3S03,4H20,  and  showed  the  presence  of  some  arsenic. 

Brochantite. — Analysis  YI,  of  material  from  Mina  Monte  Cristo, 
Paposa,  Chili,  agrees  with  the  usual  formula,  CuS04,3Cu(OH)2. 


S03. 

CI. 

PbO. 

CuO. 

FegOg. 

CaO. 

ZnO. 

H2O. 

Insol. 

Total. 

I. 

8-07 

14-39 

31-41 

21-39 

0-70 

1-70 

n.d. 

— 

13-60 

— 

II. 

13-06 

9-46 

33-38 

14-54 

1-81 

1-87 

4-08 

11-01 

8-88 

98-09 

III. 

22-40 



— 

67-08 

0-34 

0-06 



10-22 

0-44 

100-54 

IV. 

22-19 

— 

— 

64-01 

1-14 

0-57 

— 

10-70 

1-42 

100-03 

V. 

26-83 

— 





58-61 





[12-47] 

2-19 

100-00 

VI. 

17-37 

— 

— 

68-82 

2-07 

0-05 

— 

11-51 

0-23 

100-05 

A  new  Bismuth  basic  Carbonate. — This  forms  a  pale  yellow 
botryoidal  coating  of  small,  spherical,  crystalline  aggregates  on  quartz, 
from  Schneeberg,  Saxony.  Microscopical  examination  seems  to  show 
that  the  mineral  is  tetragonal.     Analysis  gave  : 

BisOg.  CaO.  FesOg.         CO2.  H2O.  Insol.  Total. 

81-90         3-20         1-50         4-10         0-90         8-33         99-93 

After  deducting  quartz,  calcite,  and  limonite,  this  gives  the  formula 
5Bi203,H20,C02.  The  variations  in  composition  of  massive,  earthy 
bismuthite  may  be  perhaps  explained  by  the  mixing  of  Bi203,H20,C02 
and  61203.  L.  J.  S. 

Hydrated  Sodium  Silico-aluminate.  By  Charles  Friedel 
{Bull.  >Soc.  fran^.  Min.,  1899,  22,  17— 18).— A  new  analysis  of  the 
hydrated  sodium  silico-aluminate,  prepared  by  Georges  Friedel  (Abstr., 
1896,  ii,  482)  by  the  action  of  caustic  soda  solution  on  muscovite  at  a 
high  temperature,  gave  : 

SiOg.  AI2O3.  Na20.  K2O.  H2O.  Total. 

38-98         32-95         19-09         3-19         5-80         lOO'Ol 

This  gives  the  simpler  formula,  2Si02,Al203,Na20,H20.  It  approaches 
to  thomsonite  in  composition.  L.  J.  S. 
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Sodium  Silico-aluminate.  By  Georges  Feiedel  {Bull.  Soc. 
fran^.  Min.,  1899,  22,  20 — 25). — The  substance  described  was  produced 
together  with  nepheline  and  the  orthorhombic  hydrated  sodium  silico- 
aluminate  (see  preceding  abstract)  by  the  action  of  9  per  cent,  soda  solu- 
tion on  muscovite  at  a  temperature  of  508 — 510° ;  it  was  only  once  pro- 
duced, and  other  attempts  failed.  The  colourless,  regular  octahedra  are 
shown  by  the  optical  examination  to  be  pseudo-cubic,  and  to  be  built  up 
of  24  monoclinic  individuals.  Analyses  correspond  with  the  formula 
8Si02,3Al203,6Na20.     Sp.  gr.  2-660.  L,  J.  S. 

[Mineral  Analyses.]  By  L.  G.  Eakins  (Zeit  Kryst.  Min.,  1899, 
31,  287—288;  from  \1th  Ann.  Rept.  U.S.  Geol.  Survey,  1896,  pt.  II,  278, 
451,  454). — The  following  analyses  of  Colorado  minerals  are  given  in 
geological  papers  by  Whitman  Cross  (pp.  269 — 403)  and  S.  F. 
Emmons  (pp.  411—472). 

I.  A  complicated  intergrowth  of  augite  and  hornblende  in  gneiss 
from  the  Silver  Cliff  district.  Cross  considers  the  intergrowth  to 
be  original  and  not  paramorphic. 

II.  Psilomelane  on  rhyolite  from  Silver  Cliff  :  it  contained  also 
ZnO,  2-80  ;  SbgOg,  0*12,  and  traces  of  Co,  Sr,  Li. 

III.  Kaolinite  derived  from  the  rhyolite  at  Silver  Cliff ;  it  con- 
tained also  CaO,  MgO,  and  alkalis. 

SiOg.  AI2O3.  FegOg.  FeO.  MnO.  MnOg.  CaO.  MgO.  KgO.  NagO.  H2O.  Total. 

1.  48-72     9-27     3-77     6-34     0-34      —     16-79  14-67      —      0-19     0-18  100-27 

II.     2-30     1-81     0-34      —      5-71   76'18     0-83     0-29    3-46    0-81     5-35  100-00 

III.  68-16  17-68      __        —        —         ____.    12-76  98-60 

L.  J.  S. 

[Cummingtonite  from  Brazil.]  By  Eugen  Hussak  {Zeit.  prakt. 
Geol.,  1898,  353).— In  a  paper  (pp.  345—357)  on  the  rocks  and 
minerals  of  the  gold-bearing  quartz  and  pyrites  deposits  of  Passagem  in 
Minas  Geraes,  the  following  description  is  given  of  cummingtonite. 
With  granular  quartz  and  some  pyrrhotite  and  a  green  spinel,  it  forms 
a  cummingtonite-schist  which  carries  some  gold.  It  is  straw-yellow 
to  light  brown  and  asbestiform,  and  resembles  anthophyllite  in  appear- 
ance ;  sp.  gr.  3-2  ;  angle  of  optical  extinction  on  the  plane  of  symmetry, 
12°.     Analysis  gave, 

SiOg.      FcaOa  +  MnO.      MgO.      CaO,  AI0O3,  Alkalis,  Loss  on  ignition.      Total. 

[53-81]         36-29  9*90  traces  100-00 

L.  J.  S. 

[Mineral  Analyses.]  By  William  F.  Hillebrand  {Zeit.  Kryst. 
Min.,  1899,  31,  286  ;  from  \Uh  Ann.  Rept.  U.S.  Geol.  Survey,  1895, 
Pt.  II,  123,  127). — The  following  analyses  of  minerals  are  given  in  a 
paper  (pp.  1 — 209)  by  Whitman  Cross  and  R.  A.  F.  Penrose  on  the 
geology  and  mining  industries  of  the  Cripple  Creek  district,  Colorado. 

Soft,  light-green  chloropal  from  the  Ida  May  mine  gave  the  results 
under  I.  Red  jasper  in  the  ore-veins  of  the  Yictor  mine  gave  II ;  it 
contained  also  traces  of  BaO,  MgO,  LigO. 
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SiOg.     TiOg.  AI2O3.  P2O5.       FegOa.       CaO.     K2O.     NaaO. 
I.  41-80     —     —     trace     37-20      MO      —       — 
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H2O.       Total. 
19-90     100-00 

II.  72-46             2-52             17-88      0-14     108     0-06 

5-70       99-84 
L.  J.  S. 

Rocks  and  Laterite  from  the  Seychelles.  By  Max  Bauer 
{Jahrh.f.  Min.,  1898,  ii,  163— 219).— The  Seychelles  are  one  of  the  few 
groups  of  small  oceanic  islands  consisting  mainly  of  plutonic  rocks. 
Granite  and  some  syenite  are  penetrated  by  dykes  of  felspar-porphyry, 
hornblende-vogesite,  diorite,  and  diabase ;  and  sedimentary  rocks  are 
represented  by  baked  shales  at  the  granite  contacts.  A  detailed  petro- 
graphical  description  is  given  of  these  rocks. 

Opal  sinter  derived  from  the  syenite  gave  analysis  I ;  it  is  optically 
isotropic.  Anal.  II  is  of  an  adinole  or  hornfels  in  contact  with  the 
granite.     Analyses  I — IV,  by  C.  Busz. 


SiOg. 

AI2O3. 

Fe203. 

FeO. 

CaO. 

K2O. 

NaaO. 

H2O. 

Total. 

I. 

88-65 

1-04 

1-50 

— . 

trace 

— 

— 

8-36 

99-55 

II. 

75-76 

13-95 

— 

1-23 

trace 

415 

5-36 

0-50 

100-95 

III. 

52-06 

29-46 

4-64 

— 

trace 

— 

— 

14-40 

100-59 

IV. 

3-88 

49-89 

20-11 

— 

— 

— 

— 

25-98 

99-86 

Laterite  is  of  wide  distribution  and  is  several  metres  thick ;  it  has 
been  formed  in  situ  from  the  various  rocks,  and  granite-laterite 
(anal.  Ill),  and  diorite-laterite  (anal.  IV)  are  distinguished.  It 
is  reddish-brown,  incoherent,  and  sandy.  Thin  sections  under  the 
microscope  show  the  structure  of  the  original  rock  ;  the  quartz  grains 
are  unaltered,  whilst  the  felspar,  hornblende,  and  mica  are  altered  to  a 
colourless,  scaly  aggregate  of  minute  birefringent  plates ;  iron 
hydroxides  fill  cavities  and  are  present  as  colouring  matter.  Analyses 
III  and  IV  were  made  on  material  dried  at  115°.  The  aluminium  and 
iron  hydroxides  are  dissolved  out  by  boiling  hydrochloric  acid,  leaving 
a  residue  of  sandy  quartz.  The  material  is,  therefore,  not  a  silicate 
as  formerly  supposed.  Deducting  the  silica  as  quartz  and  the  iron  as 
limonite,  the  aluminium  hydroxide  corresponds  approximately  with 
hydrargillite  (Al203,3H20),  with  perhaps  some  admixed  diaspore 
(AlgOg.HgO),  this  representing  the  fine,  scaly  material  pseudomorphous 
after  the  felspar,  &c. 

Laterite  and  bauxite  are  compared  ;  they  are  practically  the  same  in 
chemical  composition  and  microscopical  characters,  and  are  the  result 
of  the  leaching  out  of  silica  and  alkalis  with  the  retention  of  the 
structure  of  the  original  rock.  It  is  suggested  that  bauxite  has 
been  formed  in  the  hotter  climates  of  the  Tertiary  epoch.       L.  J.  S. 

Dykes  containing  Huronite.  By  Alfred  E.  Barlow  {Zeit. 
Kryat.  Min.,  1899,  31,  293;  from  Ottawa  Naturalist,  1895,  9,  25—47). 
— An  examination  of  dyke-rocks  from  various  parts  of  Canada,  shows 
that  huronite  is  of  fairly  wide  distribution.  Thin  sections  show  that 
the  mineral  is  a  basic  plagioclase  more  or  less  altered  to  saussurite. 
Analysis  by  B.  J".  Harrington  of  the  least   altered  of  the  phenocrysts 
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of  plagioclase,  sp.  gr.  2*679,  in  diabase  from  the  Nipissing  district, 
Ontario,  gave, 

SiOij.      AlA.     Fe^Og.    FeO.     MnO.      CaO.     MgO.    Na^O.     K^O.^^j^.^^^  Total. 
54-19       28-42      077       0-41       trace       10-47       0-52     4-47       0-63      0-59      100*47 

L.  J.  S. 

Oligoclase  from  Victoria.  By  Alfred  W.  Howitt  (Rept. 
Australian  Assoc.  Adv.  ScL,  1898,7,  375 — 377). — Rounded  crystals  of 
felspar  collected  from  volcanic  detritus  at  Mount  Anakies,  in  Victoria, 
gave  the  following  results  on  analysis  by  F.  E.  A.  Stone,  and  the 
corresponding  angles  of  optical  extinction  are  c(OOl)  and  6(010).  The 
material  is  therefore  oligoclase,  AbgAn. 


SiOg.    C  +  FeaOa).  CaO. 

I.  62-98     21-88     2-78 

II.  62-22     22-42     3-34 

MgO. 
trace 
trace 

Na^O. 
5-00 
6-14 

K2O. 
1-90 
2-30 

Total. 
94-54 
96-42 

Extinction  on 

c.                 h. 

+  3°  7'   +12°  30 

+  3    3    +12   19 

L.  J.  S. 

Meteorite  from  Meuselbach,  Thuringia.  By  Gottlob  E. 
LiNCK  [Ann.  k.k.  naturhist.  Hofmus.,  Wien,  1898,  13,  103 — 114). — 
This  stone  was  seen  to  fall  at  Meuselbach,  near  Amt-Gehren,  on 
May  19th,  1897  ;  it  weighs  870  grams ;  sp.  gr.  3 '47.  It  is  light  grey 
in  colour,  and  finely  granular,  with  white  and  greenish  grains  and 
chondrules.  Nickel-iron,  troilite  and  chromite  are  of  irregular  distri- 
bution. The  7 '89  per  cent,  of  nickel-iron  has  the  following  composi- 
tion, agreeing  with  kamacite,  (NiCo)Feg. 

Fe.  Ni.  Co.  Cu.  Total. 

85-04  13-61  1-35  trace  100-0 

The  portion  (53-62  per  cent.)  df  the  stony  matter  soluble  in  aqua 
regia  gave  analysis  I,  corresponding  with  olivine,  (Fe2Mg5)2Si04,  apd 
the  insoluble  portion  (38-49  per  cent.)  gave  the  results  under  II 
corresponding  with  bronzite,  (FeMg4)Si03.  A  bulk  analysis  made 
on  another  portion  of  the  meteorite  gave  III ;  also  nickel-iron  7-78. 

FeS.Chromite.Total. 

14-52     —    10000 

—     0-88  100-50 

5-76  0-35  101-79 

Under  the  microscope,  the  following  (in  order  of  predominance)  were 
seen  :  Olivine,  bronzite,  nickel-iron,  troilite,  colourless  glass,  chromite, 
brownish  glass,  and  an  undetermined  cubic  mineral.  The  order  of 
formation  is :  Chromite,  olivine  and  bronzite,  nickel-iron,  troilite, 
cubic  mineral,  colourless  glass.  The  structure  of  the  stone  is  hypidio- 
morphic-granular,  and  suggests  that  the  minerals  are  primary,  and 
that  they  have  solidified  from  fusion,  rather  than  that  they  are  of 
secondary  clastic  origin.  L.  J.  S. 

Composition  of  the  Water  from  Wells  on  the  Sea  Coast. 
By  P.  GuiCHARD  {Bull.  Soc.  Chim.,  1899,  [iii],  21,  79— 81).— Analyses 
of  well  water  have  shown  that  there  is  very  little  relationship  between 
this  water  and  that  of  neighbouring  rivers.    The  water  level  of  the 


Si02. 

AI2O3.      FeO.        MgO.    CaO. 

Na^O.  K2O. 

I. 

32-07 

0-24     22-27     3006  052 

0-32  trace 

II. 

52-33 

7-21     11-01     21-87  3-75 
FeO  +  FegOg. 

3-45  trace 

11. 

40-23 

2-85     15-82     24-98  2-44 

1-58  trace 
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wells  in  the  neighbourhood  of  the  estuary  of  the  Somme  rises  and 
falls  with  that  of  the  sea,  although  the  small  amount  of  chloride 
present  in  the  well  water  shows  that  there  is  no  direct  communication 
between  the  wells  and  the  sea.  G.  T.  M. 
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Diastatic  Action  of  Pancreatic  Juice. — By  Benjamin  K.  Rach- 
FORD  (Amer.  J.  Physiol.,  1899,  2,  483 — 495). — A  very  small  quantity 
of  hydrochloric  acid  has  little  or  no  retarding  influence  on  the 
diastatic  action  of  pancreatic  juice,  although  larger  quantities  materially 
retard  it.  Acid  proteids  increase  the  activity.  Sodium  carbonate  is 
very  destructive ;  bile  slightly  helps  the  action  and  neutralises  the 
retarding  influence  of  hydrochloric  acid  and  of  sodium  carbonate. 
Bile  itself  has  some  diastatic  power.  W.  D.  H. 

The  First  Product  of  the  Gastric  Digestion  of  Casein. 
By  Ernst  Salkowski  (Zeit.  phi/siol.  Chem.,  1899,  27,  297—302). 
Under  favourable  circumstances,  casein  is  wholly  digested  by  gastric 
juice ;  under  unfavourable  circumstances  (too  low  a  temperature,  or 
too  little  digestive  fluid),  there  is  a  residue  of  paranuclein.  Before 
this,  however,  there  is  a  primary  stage  in  which  the  casein  is  converted 
into  a  proteose  which  contains  all  the  phosphorus  of  the  original 
proteid.     Casein  and  caseinogen  are  in  this  respect  alike. 

W.  D.  H. 

Formation  of  Scatoleacetic  Acid  during  the  Putrefaction 
of  Proteid.  By  Ernst  Salkowski  {Zeit.  physioL  Chem.,  1899,  27, 
302 — 305). — Scatoleacetic  acid  is  not  exclusively  a  product  of  the 
activity  of  anaerobic  organisms,  but  is  found  in  other  cases  associated 
with  scatolecarboxylic  acid.  W.  D.  H. 

Coagulation  of  Proteid  by  Electricity.  By  W.  B.  Hardy 
(J".  Physiol,  1899,  24,  288— 304).— Under  the  influence  of  a  constant 
current,  the  particles  of  proteid  in  a  boiled  solution  of  egg-white  move 
with  the  negative  stream  if  the  reaction  of  the  fluid  is  alkaline,  with 
the  positive  stream  if  the  reaction  is  acid.  The  particles  under  the 
directive  action  of  the  current  aggregate  to  form  a  coagulum.  The 
Action  of  the  current  is  explained  on  the  lines  of  Quincke's  theory  of 
electric  endosmose.  W.  D.  H. 

Heat  Rigor  in  Cold-blooded  Animals.  By  Horace  M.  Vernon 
{J.  Physiol,  1899,  24,  239— 287).— The  results  obtained  are  mainly 
confirmatory  of  those  of  Brodie  and  Bichardson,  who  showed  that  the 
successive  shortenings  that  a  muscle  undergoes  when  it  is  gradually 
heated  occur  at  the  coagulation  temperatures  of  the  various  proteids 
in  muscle  described  by  Halliburton,  and  later  by  von  Fiirth. 

W.  D.  H, 
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Quantitative  Relations  of  Protagon  to  the  Medulla  of  Nerves. 
By  Alfred  Noll  {Zeit.  physiol.  C/iem.y  1899,  27,  370— 398).— Analyses 
of  protagon  from  ox-brain  give  numbers  which  do  not  differ  markedly 
from  those  of  previous  workers.  The  amount  of  protagon  in  the  normal 
white  matter  of  the  brain  (ox,  dog,  cow,  man)  varies  from  19*4  to  21-8 
per  cent,  of  dry  substance ;  in  the  white  matter  of  the  cord,  from  22  to 
25  per  cent. ;  in  nerves,  from  7  to  12  per  cent. ;  in  grey  matter,  from  1  '2 
to  4*8  per  cent.  After  Wallerian  degeneration  in  nerves,  the  amount 
of  protagon  diminishes.  This  confirms  what  has  been  previously 
shown  to  occur  by  Motfe,  Barratt,  and  Halliburton  in  degenerative 
processes  in  the  central  nervous  system.  "W.  D.  H. 

A  Comparison  of  the  Ash  of  the  Young  Animal  and  that 
of  the  Milk.  By  Emil  Abderhalden  {Zeit.  physiol.  Chem.,  1899,  27, 
356—367,  408— 462).— The  result  of  the  analysis  of  the  ash  of  new- 
born guinea-pigs,  and  of  their  milk,  bears  out  what  Bunge  has  already 
shown  to  be  the  case  in  other  animals,  namely,  the  close  correspondence 
between  the  two. 

The  second  paper  is  a  continuation  of  a  previous  research  (this  vol., 
ii,  232),  it  being  now  extended  to  include  other  animals.  Analytical 
details  are  throughout  given  in  full.  W.  D.  H. 

Estimation  of  Urinary  Indican.  By  Jacob  Bouma  {Zeit.  physiol, 
Chem.y  1899,  27,  348— 355).— By  Wang's  method  (this  vol.,  ii,  458), 
the  amount  of  indican  in  normal  urine  is  found  to  be  5  milligrams  a 
day;  in  pathological  urines,  this  may  rise  to  18  milligrams. 

By  Obermayer's  method  {ihid.)^  the  amount  comes  out  20  per  cent, 
less.  This  is  shown  to  be  due  to  the  fact  that  washing  with  45  per 
cent,  alcohol  partly  dissolves  the  indigo.  W.  D.  H. 

Haematoporphyrinuria.  By  Eberhard  Nebelthau  (Zeit.  physiol. 
Chem.,  1899,  27,  324 — 334). — A  case  of  haematoporphyrinuria  is 
described.  The  pigment  is  precipitated  by  acetic  acid,  and  1130  c.c. 
of  urine  were  found  to  contain  0*04  gram  of  it ;  the  urine  also  con- 
tained excess  of  urobilin.  W.  D.  H. 

Chemistry  of  Malignant  Tumours.  By  Eugen  Petry  {Zeit. 
physiol.  Chem.,  1899,  27,  398 — 407). — Extracts  of  cancerous  tumours 
were  made  with  0*6  per  cent,  solution  of  sodium  chloride,  then  with 
cold  water,  and  finally  with  dilute  alkali.  From  these  extracts,  the 
total  proteid  was  estimated  ;  albumin,  globulin,  and  nucleo-proteid  were 
found.  There  is  increase  of  nucleo-proteid  as  compared  with  normal 
tissues.  In  a  sarcoma,  there  was  very  little  nucleo-proteid.  There  is, 
in  these  tumours,  a  considerable  amount  of  proteid  which  is  not 
coagulable  by  heat.  By  auto-digestion  at  the  room  temperature,  this 
albumose-like  proteid  increases  in  quantity.  W.  D.  H. 

Analysis  of  the  Pulmonary  Ossifications  of  "  Enteque."  By 
Ch.  Porcher  {Bull.  Soc.  Chim.,  1899,  [iii],  21,  248— 250).— Animals 
which  have  succumbed  to  the  disease  known  as  *'  enteque  "  in  the 
Argentine  Republic  have  a  characteristic  ossification  of  their  pul- 
monary tissue.     This  ossified  material  consists  of  a  number  of  dense, 
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hard  spines,  the  composition  of  which  is  practically  the  same  as  that 
of  ordinary  compact  bone.  J.  J.  S. 

Inflammation  Caused  by  the  Vapours  of  Nitrogen  Chloride. 
By  W.  Hentschel  {Ber.,  1899,  32,  1878).— The  author  states  that 
violent  inflammation  of  the  mucous  membrane  of  the  throat  is  caused 
by  inhaling  the  fumes  of  solutions  of  nitrogen  trichloride  ;  although, 
at  first,  apparently  not  harmful,  these  give  rise  after  some  months  to 
very  pronounced  ill  effects.  W.  A.  D. 

Physiological  Action  of  Extracts  of  Sympathetic  Ganglia. 
By  Allen  Cleghorn  (Amer.  J.  Physiol.,  1899, 2,  471 — 482).— From  con- 
siderations as  to  the  similarity  of  structure  between  sympathetic  ganglia 
and  suprarenal  medulla,  the  effect  of  injecting  glycerol  and  aqueous 
extracts  of  the  ganglia  into  the  circulation  of  animals  was  investigated. 
These  extracts  produce  a  fall  of  blood  pressure  which  can  be  counteracted 
by  suprarenal  extract.  The  lowering  of  blood  pressure  is  produced  by 
the  action  of  the  extract  on  the  neuro-muscular  mechanism  of  the 
bloodvessels;  the  tonus  of  the  heart  muscle  is  lowered,  the  latent 
period  and  relaxation  period  of  skeletal  muscle  are  lengthened ;  there 
is  no  action  on  the  pupil.  Extracts  of  brain,  cord,  spinal  ganglia,  and 
nerves  produce  no  fall  of  blood  pressure.  W.  T>.  H. 
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Laboratory  Sterilising  Apparatus.  By  Jean  Hausser  {Bull. 
SoG.  Chim.,  1899,  [iii],  21,  250 — 253). — The  apparatus  consists  of  a 
porcelain  funnel  with  a  perforated  plate,  and  fitted  into  the  mouth  of 
a  kind  of  separating  funnel,  which,  in  its  turn,  fits  into  the  mouth  of 
a  flask  connected  with  a  filter  pump  ;  all  parts  of  the  apparatus  are 
heated  to  125°;  boiling  water  and  kieselgiihr  are  run  on  to  a  double 
layer  of  filter  paper  placed  on  the  plate  of  the  funnel,  and  in  this  way 
a  layer  of  moist  kieselgiihr,  0'5 — 1  mm.  thick,  is  deposited,  which  may 
be  employed  for  sterilising  purposes.  According  to  the  author,  a  layer 
of  the  kieselgiihr,  which  does  not  allow  the  passage  of  air  under  a 
pressure  of  1  kilo.,  acts  as  a  perfect  steriliser  to  any  liquid  filtered 
through  it,  whilst  it  permits  the  passage  of  15 — 20  times  as  much 
liquid  as  does  an  equal  surface  of  porous  porcelain.  J.  J.  S. 

Schizomycetic  Fermentation.  By  Oskar  Emmerling  {Ber.y 
1899,  32,  1915 — 1918). — From  a  solution  of  malic  acid,  in  which 
fermentation  had  been  induced  by  inoculation  with  one  drop  of  the 
liquid  from  putrefying  flesh,  a  pure  culture  has  been  obtained  of  the 
Bacillus  lactia  aerogenes,  first  discovered  by  Escherich  in  the  intestines 
of  sucklings  ;  it  is  a  short,  thick,  non-mobile  bacillus,  and  was  identified 
by  the  form  of  its  colonies,  the  milky-white  appearance  of  the  gelatin 
culture,  the  absence  of  spores,  and  especially  the  absence  of  colour  in 
Gram's  test.     In  a  solution  of  bouillon  and  sugar,  it  develops  hydrogen 
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and  carbonic  anhydride  in  molecular  proportion.  The  pure  culture 
acts  on  malic  acid,  reducing  it  to  succinic  acid  almost  quantitatively 
according  to  the  equation  SC^HgOg  =  2CJ1qO^  +  C^Rfi^  +  2CO2  +  HgO. 
Alcohol  is  not  produced,  but  traces  of  formic  acid  can  be  detected. 
The  conversion  of  malic  acid  into  succinic  acid  by  brewers'  yeast  is 
due  to  bacteria,  and  does  not  take  place  with  pure  cultures.  Konig 
has  shown  that  tartaric  acid  is  largely  reduced  to  succinic  acid  by 
Bacterium  termo,  but  Bacillus  aerogenes  appears  to  cause  decomposition 
in  other  directions.  T.  M.  L. 

lonisation  and  Toxic  Action  of  Metallic  Salts :  Copper 
Sulphate  and  Penicillium  Glaucum.  By  Louis  Maillard  (Bull. 
SoG.  Chim.f  1899,  [iii],  21,  26 — 29). — The  toxic  action  of  copper 
sulphate  solutions  on  Penicillium  glaucum  decreases  when  the  ionisa- 
tion  of  the  salt  is  diminished  by  the  addition  of  another  sulphate. 
This  fungus  was  grown  in  nutritive  solutions  containing  varying 
amounts  of  copper  and  ammonium  sulphates ;  on  comparing  the  solu- 
tions containing  the  same  amount  of  the  ammonium  salt,  the  develop- 
ment of  the  organism  is  found  to  become  slower  as  the  quantity  of 
copper  sulphate  increases,  whereas  the  inhibitive  action  of  equal 
quantities  of  the  latter  salt  decreases  as  the  dose  of  ammonium 
sulphate  increases.  G.  T.  M. 

Distribution  and  Functions  of  Cane  Sugar  in  Plants.  By 
Ernst  Schulze  (Zeit.  physiol  Chem.,  1899,  27,  267—291.  Compare 
Abstr.,  1895,  ii,  364). — Cane  sugar  is  widely  distributed  in  the  ripe 
seeds  of  plants,  although  often  it  is  present  only  in  small  amount. 
It  is  also  present  in  the  seeds  of  conifers.  It  is  doubtless  of  import- 
ance as  a  reserve  material,  to  be  used  as  soon  as  germination  begins ; 
but  as  it  increases  as  growth  goes  on,  it  must  fulfil  other  uses  as 
well.  Accompanying  the  cane  sugar,  other  soluble  sugars  capable 
of  inversion  are  also  present,  sometimes  in  larger  quantities. 

W.  D.  H. 

R61e  of  Iron  Compounds  and  of  Humic  Substances  in  the 
Coloration  of  Water.  Separation  of  these  Substances  under 
the  Influence  of  Sunlight.  By  W.  Spring  (Bied.  Centr.,  1899, 
28,  429  ;  from  Bull.  Acad.  roy.  Belg.,  1897,34,  578— 600).— Sea,  lake, 
and  river  water  might  be  expected  to  have  a  brown  colour,  when  the 
amounts  of  iron  and  organic  matter  they  contain  are  considered, 
similar  to  the  colour  produced  by  mixing  dilute  solutions  of  ferric 
chloride  and  peat-water.  Such  solutions,  however,  when  exposed  to 
light,  gradually  lose  their  dark  colour,  the  change  being  accompanied 
by  a  separation  of  solid  matter.  It  is  concluded  that  the  ferric  salt 
oxidises  the  organic  matter,  and  that  the  product  has  the  property  of 
forming  insoluble  compounds  with  metallic  oxides.  The  function  of 
iron  in  purifying  natural  waters  is  thus  comparable  with  that  of 
haemoglobin  in  blood.  N.  H.  J.  M. 

Curdling  of  Milk  after  Addition  of  Soluble  Calcium  Salts. 
By  Paul  Yieth  {Bied.  Centr.,  1899,  28,  418—419;  ivom  Milchzeit., 
1897,   193).^ — Hillmann  found  that  the  presence  of  soluble  calcium 
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salts  gave  rise  to  increased  production  of  cheese,  but  in  practice  the 
increase  was  less  than  in  experiments  on  a  small  scale. 

In  the  experiments  now  described,  which  extended  over  several 
months,  calcium  chloride  in  quantities  of  5,  7*5,  and  10  grams  was 
added  to  100  kilograms  of  milk.  Increased  production  of  cheese  was 
only  observed  in  one  case,  and  the  increase  was  very  small  (0*3  per 
cent.) ;  whilst  in  other  cases  there  was  a  slight  decrease  in  the  amount 
of  cheese.  It  is,  however,  pointed  out  that  in  no  case  was  the  quality 
of  the  cheese  injured,  and  it  is  thought  possible  that  addition  of 
calcium  salts  may  sometimes  be  of  importance,  for  instance,  after  milk 
has  been  pasteurised.  N.  H.  J.  M. 

Changes  in  the  Surface  and  Subsoil  of  Peat-land  under  the 
Influence  of  Cultivation  and  of  Manure.  By  G.  Schliebs  and  H. 
MiNSSEN  {Bied.  Centr.,  1899,  28,  361—365;  from  Mitt.  Arheiten. 
Moorversuchs-Stat.y  BremenA  Ber.;  Landw.Jahrh.,  1898,27,  Ergdnz.-Bd.^ 
IV,  525 — 547).— The  more  or  less  humified  soil  of  peat-land  as  affected 
by  tillage  and  manure  is  generally  much  less  than  25  cm.  deep,  the 
subsoil  being  strongly  acid  peat  which  is  usually  not  penetrated  by 
the  roots  of  crops.  Manure  constituents  which  reach  the  subsoil  are 
therefore  lost,  and  the  loss  is  greatest  in  the  case  of  newly  cultivated 
peat-land  which  has  only  a  slight  power  of  absorption. 

The  effect  of  manuring  on  the  surface  soil  was  to  increase  the 
potash  and  phosphoric  acid,  but  there  was  no  increase  in  nitrogen 
when  sodium  nitrate  had  been  applied,  even  in  cases  in  which  the 
nitrate  could  not  have  been  completely  used  up.  Generally,  the 
increase  of  manure  constituents  in  the  soil  is  the  greater  the  less 
complete  the  manuring  with  other  constituents.  Peaty  soil  which 
has  been  normally  manured  for  some  time  accumulates  so  much  potash 
and  especially  phosphoric  acid  that  the  amounts  of  manures  may 
without  injury  be  reduced ;  in  such  cases,  it  suffices  to  apply  a  slight 
excess  over  the  amount  removed  by  the  crop.  This  conclusion  is  in 
accordance  with  the  observation  that  the  drainage  from  peat  land 
contains  but  little  potash. 

Manuring  with  potash  salts  gives  rise  to  loss  of  lime;  basic  slag 
may  then  be  applied. 

Loss  of  manures  in  the  subsoil  is  greater  in  arable  land  than  in 
meadows,  and  the  loss  is  sufficiently  great  to  render  the  adoption  of 
subsoil-liming  a  very  important  question.  N.  H.  J.  M. 

Peat  Litter :  Investigation  of  Soil  Samples  from  Manure 
Heaps.  By  Adolf  Emmerling  {Bied.  Centr.,  1899,  28,  365 — 367  ; 
from  Landw.  Wochenhl.,  Schleswig-Holstein,  48,  No.  2). — -Kainite, 
gypsum,  and  peat-meal  all  diminished  or  hindered  loss  of  ammonia ; 
but  with  gypsum,  which  was  the  more  effective,  as  much  as  50 — 60 
per  cent,  of  the  total  ammonia  was  lost  in  a  week.  Peat-meal  retained 
ammonia  during  the  first  few  days  better  than  afterwards ;  its  use  is 
recommended  for  the  absorption  of  liquid  manure,  but  it  should  be 
renewed  every  day. 

Peaty  soil  and  subsoil,  on  which  manure  had  been  kept,  was 
sampled  to  the  depth  of  10,  40,  and  50  cm.  and  analysed.  It  was 
found  that  the  percentage  of  nitrogen  was  high,  whilst  the  percentages 
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of  phosphoric  acid,  and  especially  of  potash,  were  very  high.  In  the 
case  of  potash,  the  amount  was  even  greater  in  the  subsoil  than  at 
the  surface,  indicating  that  the  power  of  absorption  was  exhausted  in 
the  surface  soil.  The  amount  of  ammonia  was  also  greatest  in  the 
subsoil.  N.  H.  J.  M. 

Ammonium  Salts  and  Chili  Saltpetre  [as  Manures] .  By  Paul 
Wagner  {Bied.  Centr.,  1899,28,  367—370;  from  Deut.landw.  Prease, 
1898,  Nos.  30—31.  Compare  Abstr.,  1898,  ii,  258).— With  regard 
to  statements  recently  made  that  the  production  of  ammonium  salts 
would  have  increased  long  ago  if  agriculturists  had  required  it,  it  is 
pointed  out  that  the  2,000,000  cwt.  produced  in  Germany  have  been 
entirely  consumed  there,  and  that  considerable  amounts  of  ammonium 
salts  have  been  imported  in  addition. 

The  conditions  which  affect  the  action  of  ammonium  salts  and 
nitrates  are  of  various  kinds.  The  former  have  the  advantage  that, 
until  nitrified,  the  nitrogen  is  fixed  in  the  soil.  In  the  case  of  sodium 
nitrate,  the  soda  is  often  of  use  in  light  soils  in  increasing  the  power 
of  retaining  water,  in  supplying  nitrogen  and  phosphoric  acid  to  the 
plants,  and  also,  to  some  extent,  in  compensating  for  a  deficiency  of 
potash.  On  the  other  hand,  with  clay  soils,  sodium  nitrate  gives  rise 
to  the  production  of  hard  crusts,  rendering  the  application  of  lime 
necessary. 

The  author  advises  caution  in  accepting  the  one-sided  results  of  those 
interested  in  ammonia  production,  and  criticises  the  experiments  of 
Klopfer  {Deut.  landw.  Presse^  1898,  Nos.  25—26;  and  this  vol.,  ii, 
512).  K  H.  J.  M. 
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Employment  of  Adsorption  in  Analytical  Separations.  By 
Friedrich  Goppelsroeder  Zeit.  anal,  Chem.,  1899,  38,  291 — 292). — 
With  reference  to  Trey's  paper  (this  vol.,  ii,  182),  the  author  directs 
attention  to  the  fact  that  at  various  dates,  commencing  with  1861,  he 
has  published  papers  dealing  very  extensively  with  this  subject 
(Verhand.  Naturforsch.  Ges.  Basel ;  Mitt.  Sect.  CJiem.  Gewerhe  dea  k.  k. 
Technolog .  Gewerhe-museums  in  Wien,  1888 — 1889).  Amongst  other 
applications  of  the  method,  he  has  employed  it  for  the  separation  of 
mixed  dyes.  M.  J.  S. 

Indicators  for  Alkalimetry;  By  F.  Glaser  {Zeit.  anal.  C/iem., 
1899,  38,  273 — 278). — The  Association  of  Bavarian  Industrial 
Chemists  at  Speyer  (see  Zeit.  Untersuch.  Nahr.  Genussmittel,  1899,  61) 
adopted  a  division  of  indicators  into  three  groups,  of  which  the  follow- 
ing is  an  extension  : 

Group  1  (sensitive  to  alkalis). — (a)  Tropseolin  00.  (6)  Methyl- 
ethyl-orange,  dimethylamidoazobenzene.  (c)  Congo-red,  benzopur- 
purin,  iodeosin,  cochineal,     id)  Lacmoid. 

Group   2. — (a)    Fluorescein,     (h)  Alizarin,    archil,    hsematoxylin, 
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gallein.      (c)  Litmus.       {d)    ^-Nitrophenol,    tincture    of    guaiacum. 
(e)  Kosolic  acid. 

Group  3  (sensitive  to  acids). — (a)  Tropseolin  000.  (5)  Phenol- 
phthalein,  turmeric,  curcumin  W,  flavescin  (Abstr.,  1881,  193). 
(c)  a-Naphtholbenzein.     (d)  Poirrier's  blue  C^B. 

In  each  group,  the  earlier  members  are  more  sensitive  to  alkalis  and 
less  so  to  acids  than  the  later  members.  Those  in  group  2  are  inter- 
mediate in  sensitiveness  between  the  other  groups.  By  titrating  the 
same  acid  with  indicators  of  different  groups,  information  may  be 
obtained  as  to  the  relative  strength  of  its  acidity.  Thus,  if  one  acid 
can  be  titrated  with  equal  sharpness  by  either  litmus  or  lacmoid, 
whilst  another  can  be  titrated  sharply  with  litmus  but  not  with 
lacmoid,  the  former  is  the  stronger  acid  of  the  two.  In  this  way,  it 
may  be  shown  that  in  a  homologous  series  of  organic  acids  containing 
the  same  number  of  carboxyl  groups,  decrease  in  strength  of  acidity 
is  concurrent  with  increase  in  molecular  weight,  and  that  among  acids 
of  equal  basicity  and  approximately  equal  molecular  weight,  the 
strength  of  acidity  increases  with  increase  in  the  number  of  hydroxyl 
groups. 

For  the  titration  of  bases,  all  the  indicators  can  be  used  only  when 
strong  fixed  bases  are  in  question,  the  general  rule  being  that  an 
indicator  shows  a  sharp  colour  change  only  when  the  product  of  the 
reaction  is  neutral  to  that  indicator.  Even  to  indicators  which  are 
not  highly  sensitive  to  acids,  the  mineral  acid  salts  of  weak  bases 
react  acid,  probably  in  consequence  of  dissociation  by  water,  in  which 
condition  the  stronger  component  exhibits  its  action  on  the  indicator. 
The  ammonium  salts  of  mineral  acids  react  acid  with  all  indicators, 
although  only  feebly  with  those  of  group  1.  This  is  not  the  case 
with  the  normal  salts  of  the  fixed  bases  with  mineral  acids,  but  at 
high  dilutions  it  is  necessary  to  have  regard  to  the  hydrolysis  of  the 
indicator  itself,  and  attention  is  directed  to  the  use  made  of  an  ethereal 
solution  of  iodeosin  by  Mylius  and  Forster  (Abstr.,  1891,  1136).  A 
similar  dissociation  occurs  when  a  salt  of  a  weak  acid  and  strong 
base  is  dissolved  in  water,  and  therefore  such  salts  react  alkaline  to 
indicators  of  the  first  and  second  groups.  Water  itself  exhibits  an 
acid  reaction  with  the  members  of  the  third  group,  but  an  alkaline 
reaction  with  those  of  group  1,  so  that  at  very  high  dilutions  a 
sensible  excess  of  the  respective  reagents  must  be  added  to  arrive  at 
the  point  of  apparent  neutrality.  It  follows  that  in  all  cases  where  a 
weak  acid  in  dilute  solution  is  titrated  by  an  alkali,  using  an  indicator 
of  group  3  (as  in  wine  analysis,  and  the  estimation  of  the  Beichert- 
Meissl  value  of  butter),  the  results  may  be  seriously  too  high  unless 
the  alkali  has  been  standardised  under  the  same  conditions  of  indicator 
and  dilution.  When  working  with  150 — 200  c.c,  a  sufficiently 
accurate  correction  may  be  made  by  deducting  0*3  c.c  of  JV/IO  alkali 
in  the  case  of  wine  or  beer,  and  0*2  c.c.  in  that  of  the  Beichert 
number  from  the  amount  required  to  give  a  permanent  red  colour 
with  phenolphthalein.  The  presence  of  carbonic  anhydride,  or  partial 
carbonatation  of  the  alkali  has  not  the^  injurious  influence  formerly 
attributed  to  it. 
The  effect  of  acid  phosphates  has  in  some  cases  been  overlooked. 
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Thus,  the  latest  draught  of  an  agreement  for  establishing  uniform 
methods  of  analysing  foods  throughout  the  German  Empire  leaves 
optional  the  use  of  litmus  or  phenol phthalein  for  the  titration  of  the 
acid  in  beer.  In  consequence  of  the  presence  of  acid  phosphates, 
phenolphthalein  in  some  cases  indicates  more  than  twice  as  much  acid 
as  does  litmus.  M.  J.  S. 

Bstiniation  of  Iodine  by  Sodium  Thiosulphate  in  the  Pre- 
sence of  Cyanides.  By  W.  Careick  Anderson  and  Andrew  Smith 
(J.  Soc.  Ghem.  Ind.,  1899,  18,  118— 119).— Sulman  and  Teed  have 
stated  {ibid.  1898,  17,  963)  that  cyanogen  bromide  may  be  accurately 
titrated  by  adding  excess  of  potassium  iodide  and  acidifying  with 
hydrochloric  acid ;  1  mol.  of  cyanogen  bromide  liberating  2  mols. 
of  iodine,  besides  yielding  1  mol.  of  hydrogen  bromide  and  1  mol.  of 
hydrogen  cyanide ;  if  the  liquid  contains  excess  of  cyanides,  there  will, 
of  course,  be  a  large  excess  of  the  latter,  but  this  is  stated  not  to 
interfere  with  the  usual  titration  of  the  iodine  with  sodium  thio- 
sulphate. . 

It  now  appears  from  the  tabulated  experiments  conducted  by 
the  authors  that,  although  mere  traces  of  hydrogen  cyanide  do  not 
interfere,  relative  large  proportions  render  the  process  quite  useless. 
This  is  due  to  the  formation  of  cyanogen  iodide.  L.  de  K. 

Estimation  of  Oxygen  in  Gaseous  Mixtures  by  Titration. 
By  Grigori  V.  Chlopin  {Chem.  Centr.,  1899,  i,  372  ;  from  J.  Buss, 
phys.-chem.  Ges.,  30,  750 — 760). — A  150  c.c.  flask  is  provided  with  a 
doubly  perforated  india-rubber  cork.  Through  one  of  the  openings 
passes  a  glass  tube  reaching  nearly  to  the  bottom  of  the  flask,  whilst 
the  other  holds  a  short  glass  tube.  'Each  is  fitted  with  an  india- 
rubber  tube  which  may  be  closed  at  a  marked  spot  by  means  of  a 
pinchcock.  The  true  content  of  the  flask  is  found  by  filling  it  with 
water  up  to  the  pinchcocks  and  weighing.  By  means  of  bellows  or 
of  an  aspirator,  the  flask  is  filled  with  the  air  to  be  tested,  and  is 
placed  in  a  water-bath  having  the  temperature  of  the  gaseous 
mixture  After  temperature  and  pressure  have  been  recorded,  the 
flask  is  closed  by  means  of  the  pinchcocks.  Through  the  smaller  tube 
is  now  introduced  first  15  c.c.  of  a  solution  made  by  dissolving 
40  grams  of  crystallised  manganous  chloride  in  100  c.c.  of  water,  and 
then  15  c.c.  of  a  solution  prepared  by  dissolving  30  grams  of  potassium 
iodide  and  32  grams  of  sodium  hydroxide  in  100  c.c.  of  water.  The 
apparatus  is  closed  and  frequently  shaken  for  4 — 5  hours.  The  end 
of  the  reaction  is  known  by  the  blackish  precipitate  assuming  a 
yellowish-brown  colour.  Finally,  25  c.c.  of  strong  hydrochloric  acid 
is  added  and  the  liberated  iodine  is  titrated  with  iV710  sodium  thio- 
sulphate, using  starch  water  as  indicator. 

1  c.c.  of  thiosulphate  represents  05592  c.c.  of  oxygen. 

L.  DE  K. 

Estimation  of  Sulphur  in  Roumanian  Petroleum.  By  G. 
FiLiTi  (Bull.  SoG.  Ghim.,  1899,  [iii],  21,  338— 341).— The  estimation 
of  the  sulphur  in  petroleum  by  the  ordinary  methods  of  oxidation  is 
unsatisfactory  and  attended  by  various  sources  of  error.     Excellent 
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results  are  obtained  by  combustion  with  oxygen  in  the  calorimetric 
bomb  in  presence  of  a  little  water.  Employing  this  method,  six 
specimens  of  petroleum  from  Campina  were  found  to  contain 
0*202 — 0*245  per  cent,  of  sulphur,  whilst  six  specimens  of  Bustenari 
petroleum  yielded  0-118 — 0*193  per  cent. 

Marcellin  Berthelot  (ibid.,  513)  points  out  that,  in  conjunction 
with  Andre  and  Matignon,  he  had  already  established  the  use  of  the 
calorimetric  bomb  for  the  analysis  of  sulphur  compounds.         N.  L. 

Preparation  of  Standard  Solutions  of  Sulphuric  Acid.  By 
Arthur  Marshall  (J.  Soc.  Chem.  Ind.,  1899,  18,  4 — 6). — The 
standardising  of  sulphuric  acid  by  processes  depending  on  the  accurate 
weighing  of  substances  supposed  to  be  of  known  composition,  is  ob- 
jected to,  and  it  is  held  that  Pickering's  accurate  determinations  of  the 
densities  of  sulphuric  acid  solutions  (Trans.  1890, 59,  64 — 184)  provides 
a  means  of  preparing  standard  solutions  with  far  greater  accuracy. 
Sulphuric  acid  of  great  purity  is  diluted  with  half  its  volume  of  water, 
and  when  cold  its  sp.  gr.  is  taken  at  18°,  or  15*5°,  or  15°  by  means  of 
a  25  c.c.  Sprengel  tube.  This  acid  keeps  for  any  length  of  time,  and 
from  it  standard  solutions  of  any  required  strength  may  be  rapidly 
prepared.  To  save  calculation,  the  author  appends  two  tables,  one  for 
specific  gravities  at  15°  and  the  other  at  18°.  L.  de  K. 

Technical  Method  for  the  Direct  Estimation  of  Nitrogen 
in  lUuminating  and  other  Gases  without  the  Aid  of  "  Gas, 
Analysis  Apparatus."  By  J.  Kent  Smith  [J.  Soc.  Chem.  Ind. 
1899,  18,  213). — The  gas  passes  first  through  a  meter  and  then  into 
an  expansion  bottle  fitted  with  an  inlet  and  outlet  tube,  a  thermometer, 
and  a  tube  attached  to  a  gauge.  Before  making  the  actual  experiment 
all  air  is  expelled  from  the  apparatus.  In  case  of  high  pressure,  the 
gas  must  be  passed  through  a  Dreschel  bottle  containing  a  layer  of 
sulphuric  acid,  and  provided  with  a  check  clip  to  regulate  the  flow. 
The  gas  then  passes  slowly  over  copper  oxide  and  metallic  copper 
heated  to  redness  in  a  combustion  tube.  The  products  of  combustion, 
water,  carbonic,  and  sulphurous  anhydrides,  and  nitrogen,  are  collected 
in  a  bottle  of  known  capacity  filled  with  water  and  inverted  in  an 
ordinary  pneumatic  trough ;  the  bottle  can  be  fitted  with  a  rubber 
stopper  carrying  a  capillary  glass  top. 

When  the  desired  volume  of  gas  has  been  collected,  the  stopper,  with 
the  tap  closed,  is  inserted  into  the  neck  of  the  bottle  under  water,  and  the 
bottle  transferred  mouth  downwards  to  an  ordinary  retort  stand.  Part 
of  the  water  is  then  removed  by  suction,  and  strong  aqueous  soda  is  run 
in.  This,  on  shaking,  removes  the  carbonic  and  sulphurous  anhydrides 
and  leaves  pure  nitrogen.  The  inverted  bottle  is  placed  in  an  open 
vessel  of  water,  the  stopper  is  removed,  and  after  a  while  the  bottle 
slowly  raised  until  the  water  is  at  the  same  level  inside  and  outside. 
The  stopper  is  then  reinserted  and  the  bottle  removed  and  wiped. 
The  water  which  it  contains  is  carefully  measured,  and  its  volume, 
deducted  from  the  capacity  of  the  bottle,  gives  the  volume  of  the 
nitrogen.  The  usual  corrections  for  temperature,  pressure,  and  aqueous 
vapour  are  then  made,  L,  de  K. 
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Analytical  Methods  for  Distinguishing  Proteid  and  Amidic 
Nitrogen.  By  John  W.  Mallet  {Ghem.  Centr.,  1899,  i,  383;  from 
Bull,  64  U.S.  Dept.  of  Agricult.). — The  author  divides  the  nitrogenous 
compounds  in  question  into  three  groups,  according  to  their  behaviour 
with  phosphotungstic  acid.  To  the  first  belong  those  which  give  no  pre- 
cipitate, even  in  concentrated  solutions  :  glycocine,  alanine,  leucine, 
asparagine,  aspartic  acid,  tyrosine,  and  allantoin.  The  second  group 
includes  those  which  are  thrown  down  in  concentrated  solutions,  but 
redissolve  more  or  less  readily  on  warming  :  glutamine,  creatine,  crea- 
tinine, hypoxanthine,  carnine,  and  urea.  Peptone  gives  a  precipitate 
which  becomes  pasty  on  heating,  and  sensibly  dissolves,  but  reappears 
i)n  cooling.  The  third  group,  which  yields  a  precipitate  not  dissolving 
on  heating,  includes  egg-albumin,  fibrin,  casein,  legumin,  globulin,  vitel- 
lin,  myosin,  syntonin^  haemoglobin,  albumoses,  gelatin,  and  chondrin. 

When  calculating  the  percentage  of  these  substances  from  the 
amount  of  nitrogen  yielded  by  the  Kjeldahl-Gunning  process,  the 
following  factors  are  proposed  :  For  proteids  and  related  compounds, 
6*25  ;  for  meat-bases  and  the  more  simple  animal  amides,  3*05  ;  for  the 
more  simple  amides  and  amido-acids  of  vegetable  origin,  5'15  ;  and  for 
undigested  matters,  9-45.  L.  de  K. 

Detection  of  Hydroxylamine.  By  Eugen  Bamberger  (Ber.y 
1899,  32,  1805 — 1806). — One  of  the  best  reactions  is  the  conversion  of 
the  hydroxylamine  into  benzhydroxamic  acid,  which  is  then  tested  for 
by  means  of  the  violet-red  coloration  it  gives  with  ferric  chloride ; 
in  order  to  avoid  the  formation  of  di benzhydroxamic  acid,  it  is  advis- 
able to  use  sodium  acetate  and  benzoic  chloride  instead  of  sodium 
carbonate  and  the  chloride  as  recommended  by  Lossen.  The  same  test 
may  be  used  for  y8-substituted  hydroxylamines.  J.  J.  S. 

Estimation  of  Hydrazine.  By  Enrico  Rimini  {Gazzetta,  1899,  29, 
265 — 289). — Potassium  iodate  reacts  with  hydrazine  sulphate  even  in 
the  cold,  nitrogen  being  evolved  and  iodine  set  free,  12  mols.  of  iodate 
being  reduced  by  15  mols.  of  hydrazine.  The  estimation  of  the  hydr- 
azine is  carried  out  by  adding  to  a  solution  of  the  sulphate  a  known 
volume  of  a  standard  solution  of  potassium  iodate.  The  liquid  is  then 
boiled  over  a  flame  until  it  becomes  colourless,  showing  that  all  the 
iodine  is  expelled.  After  cooling  and  acidifying  with  dilute  sulphuric 
acid,  the  remaining  excess  of  iodate  is  titrated  with  sodium  thiosulphate 
in  the  usual  way. 

The  author  regards  the  reaction  as  taking  place  in  two  stages, 
hydrogen  iodide  being  first  formed,  which  then  reacts  with  a  further 
quantity  of  iodate  ;  with  bromates,  a  similar  reaction  takes  place,  but 
only  on  heating,  whilst  with  chlorates  there  is  no  action.  Hydroxyl- 
amine, phenylhydrazine,  and  semicarbazide  also  act  on  iodates  with 
liberation  of  iodine. 

These  results  are  not  in  agreement  with  those  obtained  by  Vitali 
{Boll.  Ghim.  Farm.,  April,  1899).  T.  H.  P. 

Volumetric  Estimation  of  Carbon.  By  Henri  Imbert  and 
P.  CoMPAN  {Bull.  Soc.  Ghim.,  1899,  [iii],  21,  315— 317).— This  process 
is  based  on  the  reaction  between  a  sulphuric  acid  solution  of  chromic 
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acid  and  carbon,  yielding  chromic  sulphate  and  carbonic  anhydride. 
The  unaltered  chromic  acid  used  is  determined  by  adding  excess  of 
potassium  iodide  and  titrating  the  iodine  liberated  with  sodium  thio- 
sulphate. 

The  method  of  working  is  as  follows  :  A  known  weight  of  the 
carbonaceous  material  is  evaporated  to  dryness  with  an  excess  of  a 
titrated  solution  of  chromic  acid  and  a  little  4  per  cent,  sulphuric  acid. 
When  the  liquid  becomes  syrupy,  the  colour  will  be  yellow  or 
yellowish-green  if  the  chromic  acid  be  in  excess  ;  if,  however,  the 
liquid  be  bluish-green,  more  chromic  acid  solution  must  be  added.  To 
the  residue,  diluted  with  water,  potassium  iodide  in  excess  and  more 
4  per  cent,  sulphuric  acid  are  added,  and  the  iodine  then  extracted  by 
shaking  up  the  liquid  several  times  with  carbon  bisulphide.  The 
iodine  solution  is  then  shaken  with  5  per  cent,  sodium  hydrogen 
carbonate  solution  to  neutralise  the  free  acid,  after  which  the  liquid 
is  titrated  with  sodium  thiosulphate  solution.  Test  analyses  gave 
satisfactory  results. 

Hydriodic  acid^  in  presence  of  hydrobromic  acid,  can  be  estimated 
by  adding  a  cold  sulphuric  acid  solution  of  chromic  acid,  which  liberates 
the  iodine  but  not  the  bromine ;  the  iodine  is  then  extracted  with 
carbon  bisulphide,  and  the  solution  titrated  with  thiosulphate  solution 
as  described  above.  T.  H.  P. 

New  JForm  of  Potash  Bulb.  By  W.  Carrick  Anderson  {J. 
SoG.  Chem.  Ind.,  1899,  18,  119). — The  apparatus  consists  essentially 
of  a  tube  ending  in  a  pear-shaped  bulb  pierced  laterally  by  four  small 
holes.  The  latter  is  surrounded  by  a  larger  bulb,  sealed  to  the  tube 
at  the  top,  while  from  the  shoulder  of  this  bulb  three  narrow-bore 
tubes  pass  off  laterally,  and  terminate  close  to,  and  at  equal  distances 
from,  the  bottom  of  a  third  bulb,  which  forms  the  encasement  for  the 
apparatus.  The  two  last  bulbs  are  filled  about  half  full  with  aqueous 
potash.  Owing  to  the  minute  subdivision  of  the  gas  bubbles,  the 
absorbing  power  of  the  alkali  is  rendered  more  effective  than  usual. 

L.  DE  K. 

Absorption  of  Traces  of  Carbonic  Anhydride  in  Gaseous 
Mixtures.  By  F^lix  Marboutin,  Adrien  Pecoul,  and  Marius 
BouYSSY  i^Bull.  Soc.  Chim.,  1899,  [iii],  21,  3 — 5). — Gautier's  experi- 
ments (Abstr.,  1898,  ii,  641)  appear  to  indicate  that  the  last  traces  of 
carbonic  anhydride  in  air  are  not  removed  by  caustic  potash  solution, 
and  that  baryta  water  must  be  employed  to  effect  a  complete  absorp- 
tion. The  authors  find,  however,  that  this  gas  is  completely  absorbed 
by  passing  air  through  a  2  per  cent,  solution  of  caustic  potash  in  such 
a  manner  that  each  bubble  remains  in  contact  with  the  liquid  for 
15 — 20  seconds;  this  result  is  also  attained  with  a  solution  of  barium 
hydroxide.  After  this  treatment,  200  litres  of  air  showed  no  trace 
of  carbonic  anhydride  ;  the  amount  of  gas  absorbed,  when  expressed 
in  litres  per  100  cubic  metres  of  air,  is  practically  the  same,  whichever 
of  the  two  absorbents  is  employed.  The  analytical  results  are  tabu- 
lated. G,  T.  M. 
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Decomposition  of  Silicates  by  Boric  Anhydride.  By  Pa.ul 
Jannasch  and  Hermann  Weber  {Ber.,  1899,  32,  1670—1675.  Com- 
pare Abstr.,  1896,  ii,  219). — Great  difficulty  is  experienced  in  convert- 
ing disthene  (kyanite)  into  a  form  which  is  suitable  for  a  complete 
analysis,  since  it  is  not  attacked  by  ammonium  fluoride  or  by 
boric  anhydride  under  the  conditions  previously  described,  and  fusion 
with  potassium  carbonate  does  not  allow  of  the  estimation  of  the 
alkali  metals.  A  complete  analysis  has  been  effected  by  fusing  with 
boric  anhydride  in  the  flame  of  an  oxygen  coal-gas  blowpipe,  cooling 
the  crucible  with  water,  dissolving  the  glassy  mass  by  means  of  a 
solution  of  hydrogen  chloride  in  methylic  alcohol  ("  Salzs'aure-methyl- 
ester"),  and  evaporating  three  or  four  times  with  this  solution  to 
remove  the  whole  of  the  boric  acid. 

Analyses  are  given  of,  I,  disthene  from  Lincoln  county,  N.  Carolina ; 
II,  quartz  porphyry  from  the  Kinzigthal  : 

SiOg.       TiOg.      AI2O3.     FegOg.    CaO.     MgO.     K2O.    NajO.    H2O.      Total 
37-16  60-89  0-33  1-35     0-46  100-19 

71-76     trace     16-58     1-75     0-67     0-83     5-04     0-52     2-60     99-75 

Topaz,  and  other  minerals  containing  fluorine,  can  be  analysed  by 
boric  anhydride  fusion,  since  the  whole  of  the  fluorine  is  eliminated  as 
boron  fluoride,  and  not  as  silicon  fluoride.  Topaz,  like  disthene^  is 
only  attacked  by  using  an  oxygen  coal-gas  blowpipe.  Two  analyses 
gave  Si02  =  33-39  and  33-35  per  cent.  T.  M.  L. 

Quantitative  Analysis  without  using  Hydrogen  Sulphide. 
By  A.  Rawitsch  {Chem.  Centr.,  1899,  i,  376—377  ;  from  J.  Russ.  phys.- 
chem.  Ges.,  30,  761 — 767). — The  process  resembles  in  principle  the 
one  proposed  by  Bischoff  in  1862.  After  removing  silver,  mercurous 
mercury,  and  the  bulk  of  the  lead' by  hydrochloric  acid,  the  neutralised 
liquid  is  heated  with  excess  of  yellow  ammonium  sulphide.  The  solu- 
tion then  contains  the  alkalis  and  the  alkaline  earths  in  addition  to 
the  tin-arsenic  group,  which  may  be  precipitated  by  addition  of 
hydrochloric  acid. 

The  precipitate  insoluble  in  ammonium  sulphide  is  treated  with 
dilute  hydrochloric  acid,  which  dissolves  the  sulphides  of  zinc,  man- 
ganese, iron,  and  the  hydroxides  of  aluminium  and  chromium,  and  also 
any  phosphates  of  the  alkaline  earths.  These  must  be  separated  as 
usual.  The  matter  insoluble  in  hydrochloric  acid  is  digested  with 
nitric  acid,  which  leaves  the  mercury  sulphide  undissolved  ;  after  ex- 
pelling the  excess  of  acid,  the  liquid  is  diluted,  and  the  bismuth  pre- 
cipitated with  ammonium  chloride  as  bismuth  oxychloride.  The 
neutralised  filtrate  is  then  mixed  with  a  little  sodium  thiosulphate, 
and  a  few  drops  of  hydrochloric  acid  .and  boiled ;  copper  and  cadmium 
are  precipitated  as  sulphides,  whilst  nickel  and  cobalt  remain  dissolved. 

L.  DE  K. 

Estimation  of  Gold  and  its  Separation  from  Platinum  and 
Iridium.  By  Ludwig  Vanino  and  L.  Seemann  {Ber.,  1899,  32, 
1968 — 1972). — The  method  recommended  is  the  reduction  of  gold  chlor- 
ide to  metallic  gold  by  hydrogen  peroxide  in  the  presence  of  sodium  or 
potassium  hydroxide.     Even  in  the  cold,  the  reaction  is  complete  in  a 


ANALYTICAL  CHEMISTRY.  579 

few  minutes,  whereas  the  usual  methods  require  2 — 12  hours.  When 
very  dilute  solutions  are  employed,  it  is  advisable  to  warm  the  mixture 
for  a  short  time  after  reduction,  and  then  to  add  hydrochloric  acid,  as 
by  this  means  the  precipitate  is  rendered  easier  to  filter ;  in  no  case 
must  the  hydrochloric  acid  be  added  until  the  excess  of  hydrogen 
peroxide  has  been  destroyed  by  warming.  The  method  cannot  be 
employed  for  the  estimation  of  gold  in  sodium  aurichloride. 

The  same  reaction  may  be  employed  as  a  qualitative  test,  as  it  is 
extremely  delicate ;  10  c.c.  of  a  solution  containing  0"00003  gram  of 
gold,  gives  a  slight  red  colour,  with  a  bluish  shimmer. 

As  platinum  and  iridium  salts  are  not  reduced  in  the  cold  by 
hydrogen  peroxide  and  alkali,  the  reaction  affords  a  simple  method  for 
the  separation  of  gold  from  these  two  metals.  J.  J.  S. 

Oolorimetric  Estiraation  of  Phosphoric  Acid  in  Water.  By 
Adolf  Jolles  (Chem.  Centr.,  1899,  i,  375  ;  from  A^'ch.  ITyg.,  34, 
22 — 30). — The  process  is  based  on  the  yellow  coloration  produced  when 
phosphates  are  heated  with  a  nitric  acid  solution  of  potassium 
molybdate ;  the  process  is,  of  course,  applicable  only  in  very  dilute 
solutions,  as  a  solution  containing  more  than  0*001  gram  of  phos- 
phoric acid  in  20  c.c.  becomes  turbid  when  heated  at  80°  with  the 
reagent. 

When  testing  waters,  it  is  necessary  to  evaporate  the  water  to 
dryness  with  a  little  nitric  acid,  and  to  heat  for  some  time  at  130°  in 
order  to  render  the  silicic  acid  insoluble ;  the  residue  is  then  taken  up 
with  dilute  nitric  acid^  filtered,  and  diluted  to  a  suitable  volume,  of 
which  20  c.c.  is  used  for  the  test. 

The  reagent  is  made  by  dissolving  8  grams  of  pure  potassium 
molybdate  in  50  c.c.  of  colourless  nitric  acid  of  sp.  gr.  1'2  ;  1  c.c.  of  this 
solution  precipitates  0*001  gram  of  phosphoric  anhydride.  The  liquid 
for  comparison  is  prepared  by  dissolving  53  23  grams  of  recrystallised 
disodium  hydrogen  phosphate  in  water,  and  diluting  to  1  litre  ;  before 
use,  this  solution  must  be  further  suitably  diluted.  L.  de  K. 

Examination  of  Commercial  Amylic  Alcohol.  By  Henry 
Droop  Richmond  and  F.  E,.  O'Shaughnessy  (J.  Soc.  Chem.  Ind.,  1889, 
18,  107 — 109). — The  amylic  alcohol  to  be  used  in  the  Leffmann-Beam 
process,  or  in  Gerber's  modification  of  that  method,  should  have  a  sp.  gr. 
0*8145  to  0*816  at  15*5°  The  boiling  point  should  not  exceed  130*5°, 
at  which  temperature  23*5  c.c.  should  distil  over  from  25  c.c.  of  the 
alcohol ;  10  c.c.  should  give  a  clear  and  but  slightly-coloured  liquid 
on  addition  of  10  c.c.  of  hydrochloric  acid  of  sp.  gr.  1*17,  and  the 
addition  of  1*5  c.c.  of  water  should  cause  a  permanent  turbidity 
Tables  are  given  for  the  correction  of  the  density  when  taken  at 
temperatures  differing  from  15*5°,  and  another  table  gives  the  density, 
boiling  points,  polarisation,  and  solubility  of  14  samples  of  commercial 
amylic  alcohol.  L.  de  K. 

Areometric  Estimation  of  Dextrose  in  Urine.  By  Theodor 
LoHNSTEiN  (Chem.  Centr.,  1899,  391  ;  from  Allg.  Med.  Central  Zeit., 
1898,   68). — The   author    has    improved    the   process   proposed   by 
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Schlosser  (this  vol.,  ii,  185)  which  itself  is  a  modification  of  the 
original  method  recommended  by  Roberts.  The  new  process  is  as 
follows  :  100  c.c.  of  urine,  if  containing  much  sugar,  are  fermented  with 
4  c.c.  of  yeast,  but  if  the  copper  test  shows  but  little  sugar,  1  c.c.  is 
sufficient ;  a  little  of  the  urine  is  first  put  into  a  graduated  tube  and 
after  adding  sufficient  yeast  to  increase  the  volume  by  4  c.c,  the 
contents  and  the  remaining  urine  are  put  into  the  fermentation 
flask.  After  fermenting  for  1 2  hours  at  35 — 40°,  the  clear  liquid  is 
poured  off  and  its  sp.  gr.  taken;  100  c.c.  of  the  original  sample  is 
then  mixed  with  1*6  c.c.  of  a  1  per  cent,  solution  of  salt,  and  its  sp.  gr. 
is  also  taken  at  the  same  temperature.  The  difference  in  the  two 
densities  multiplied  by  233  (or  230  if  only  1  c.c.  of  yeast  has  been 
used)  gives  the  amount  of  dextrose.  L.  de  K. 

Detection  and  Estimation  of  Formaldehyde.  By  Carl 
Neubeeg  {Ber.,  1899,  32,  1961— 1964).— When  aqueous  solutions  of 
paradiphenyleneparadihydrazine  hydrochloride  (Abstr.,  1887,  958) 
and  formaldehyde  are  mixed  and  allowed  to  remain  for  a  few  minutes 
at  the  ordinary  temperature,  a  precipitate  of  the  hydrazone, 

Ci2H8(nh-n:ch,)2, 

is  thrown  down  in  the  form  of  slender  needles ;  it  turns  orange- 
coloured  at  166°,  sinters  at  202°,  and  melts  at  about  220°,  is  insoluble 
in  all  the  ordinary  solvents,  and  is  readily  decomposed  by  glacial 
acetic  acid  or  mineral  acids.  It  is  instantaneously  deposited  in  the 
pure  form  as  a  flocculent  precipitate,  when  a  colourless  solution  of 
the  hydrochloride  is  slowly  added  to  slightly  more  than  the  theo- 
retical quantity  of  40  per  cent,  formaldehyde  solution  at  60°.  A 
solution  of  formaldehyde  of  1  part  per  5000  gives  the  reaction  dis- 
tinctly. Although  not  so  delicate  as  Jorissen's  phloroglucinol  test  or 
Lebbin's  resorcinol  test,  it  has  the  advantage  that  it  serves  to  dis- 
tinguish between  formaldehyde  and  f urf uraldehyde,  or  other  aldehydes 
and  ketones,  since  the  corresponding  hydrazones  of  all  these  are 
soluble  in  alcohol. 

In  the  quantitative  estimation,  the  aldehyde  solution  (1 — 2  parts  per 
1000)  is  added  gradually  to  the  warm  aqueous  solution  of  the  hydro- 
chloride and  the  hydrazone  filtered,  washed  with  hot  water,  alcohol,  and 
pure  ether,  dried  at  90°,  and  weighed.  Or  if  no  substance  except 
formaldehyde  is  present  which  reacts  with  iodine  and  thiosulphate, 
the  hydrazone  may  be  filtered  off  and  the  excess  of  hydrazine 
estimated  in  the  filtrate  by  Meyer's  method  (Abstr.,  1887,  1042),  or, 
still  better.  Blank  and  Finkenberger's  method  (this  vol.,  ii,  188)  for 
the  estimation  of  formaldehyde  can  be  employed.  J.  J.  S. 

[Estimation  of  Glycerophosphoric  Acid.]  By  Jacques  Cavalier 
and  PouGET  {B^dl.  Soc.  Chim.,  1899,  [iii],  21,  364— 366).— See  this 
vol.,  i,  660. 

Estimation  of  Salicylic  Acid.  By  Wilhelm  Feesenius  and  Leo 
Grunhut  {Zeit.  anal.  Chem.,  1899,  38,  292— 301).— The  authors  have 
submitted  to  a  critical  investigation  three  methods  of  estimating 
salicylic  acid,  namely,  (1)  extraction  with  volatile  solvents  and  weigh- 
ing the  residue  from  the  evaporated  extract ;  (2)  an  iodimetric  process  j 
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(3)  Freyef^s  bromine  absorption  method  (Abstr.,  1897,  ii,  608).  The 
last  alone  gave  satisfactory  results.  The  first  method  failed  in  conse- 
quence of  the  volatility  of  salicylic  acid,  it  being  found  impossible  to 
expel  the  solvent  (chloroform,  ether,  or  light  petroleum  and  ether)  com- 
pletely, either  at  100°  or  at  a  lower  temperature,  without  serious  loss 
of  salicylic  acid.  The  second  method  gave  very  uncertain  results,  and 
the  authors  were  unable  to  confirm  the  statement  of  Messinger  and 
Yortmann  (Abstr.,  1890, 1473)  that  1  mol.  of  salicylic  acid  consumes  6 
atoms  of  iodine.  The  bromination  method  proceeds  in  accordance  with 
the  equations,  C6H4-OH-COOH  +  8Br  =  C6HBr3-OBr +  4HBr  +  C02, 
and  CeHBrg'  OBr  +  2KI  =  CgHBrg-  OK  +  KBr  +  Ig,  so  that  ultimately  6 
atoms  of  halogen  are  consumed  by  one  molecule  of  salicylic  acid.  At 
least  75  per  cent,  excess  of  bromine  (in  the  form  of  an  acidified  mix- 
ture of  bromate  and  bromide)  must  be  used,  and  stronger  solutions 
than  were  employed  by  Freyer  are  advisable.  For  0*2  gram  of 
sodium  salicylate,  there  should  be  taken  100  c.c.  of  a  solutioncontaining 
3  grams  of  sodium  bromate  and  20  grams  of  sodium  bromide  per  litre. 
This,  diluted  with  300  c.c.  of  water,  is  first  acidified  with  30  c.c.  of 
hydrochloric  acid  of  sp.  gr.  1"1.  The  1  per  cent,  solution  of  the 
salicylate  is  then  added  with  stirring,  and  after  waiting  for  5  minutes 
30 — 40  c.c.  of  10  per  cent,  potassium  iodide  solution  is  added  and 
the  free  iodine  titrated  by  thiosulphate.  It  is  important  not  to  add 
starch  paste  until  the  liquid  is  nearly  decolorised.  To  estimate 
salicylic  acid  in  presence  of  starch,  it  is  necessary  to  separate  the 
latter  by  dissolving  in  90  per  cent,  alcohol  and  to  employ  an  aliquot 
part  of  the  filtered  solution.  M.  J.  S. 

Delicate  Test  for  Gallic  Acid,  Serving  to  Distinguish  it  from 
Digallio  Acid  and  Pyrogallol.  By  Gioachino  Griggi  (Chem.  Centr., 
1899,  ii,  454 ;  from  Boll.  Chirn.  Farm.,  38,  5— 6).— If  to  a  1  per  cent, 
solution  of  gallic  acid  is  added  1  c.c.  of  a  solution  of  potassium 
cyanide  (1  :  30),  a  clear,  ruby-red  coloration  is  developed  which  fades 
after  a  time,  but  is  regenerated  when  the  mixture  is  vigorously  shaken ; 
the  same  effect  is  obtained  by  adding  hydrogen  dioxide. 

Digallicacid  and  pyrogallol  give  a  yellowish-red  colour  with  potassium 
cyanide.  On  adding  hydrogen  dioxide,  the  pyrogallol  mixture  turns 
yellowish-brown,  whilst  the  digallic  acid  mixture  gives  a  dirty  white 
precipitate.  L.  de  K. 

Valuation  of  "Saccharin."  By  E.  Emmet  Reid  (Amer.  Chem. 
J.,  1899,  21,  461 — 471). — Orthobenzoic  sulphinide  is  hydrolysed  by 
heating  at  100°  with  71  per  cent,  sulphuric  acid  during  three 
hours  or  by  boiling  with  dilute  hydrochloric  acid  during  two  hours 
and  then  evaporating  nearly  to  dryness ;  parasulphamidobenzoic  acid 
is  not  hydrolysed  under  these  conditions,  but  is  completely  hydrolysed 
when  heated  with  concentrated  sulphuric  acid  at  230 — 260°  during 
several  hours  ;  neither  compound  is  hydrolysed  by  boiling  with  caustic 
soda. 

For  the  valuation  of  "  saccharin,"  it  is  best  to  hydrolyse  with 
hydrochloric  acid,  as  the  sulphinide  is  more  completely  hydrolysed, 
whilst  the  parasulphonamide,  which  liberates  traces  of  ammonia  when 
sulphuric  acid  is  used,  is  not  attacked  at  all  by  the  hydrochloric  acid. 
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The  method  of  analysis  is  as  follows:  0*650  gram  "saccharin"  is 
weighed  into  a  100  c.c.  Florence  flask  and  50c.c.  of  dilute  hydrochloric 
acid  (1:8)  are  added  ;  the  flask  is  gently  boiled  on  a  sand-bath  for  two 
hours  with  a  reflux  tube,  and  the  contents  are  then  allowed  to  boil 
down  to  10  c.c.  ;  the  solution  is  diluted,  transferred  to  a  distilling 
flask,  made  alkaline  with  10  grams  of  sodium  hydroxide  dissolved  in 
20  c.c.  of  water,  the  ammonia  is  carried  over  by  a  current  of  steam  into 
25  c.c.  of  standard  acid,  about  Njl,  and  the  excess  of  acid  titrated 
with  standard  potassium  hydroxide,  using  cochineal  as  an  indicator. 

It  is  shown  that  five  different  classes  of  nitrogen  compounds  can  be 
separately  estimated  in  one  analysis,  thus  (1)  ammonium  salts  by 
distilling  with  magnesia ;  (2)  unstable  amides  such  as  paranitrobenz- 
amide  by  distilling  with  caustic  soda ;  (3)  orbhobenzoic  sulphinide  by 
heating  with  hydrochloric  acid  and  again  distilling  with  caustic  soda ; 
(4)  parasulphaminobenzoic  acid  by  heating  with  sulphuric  acid  and 
distilling  with  caustic  soda;  and  (5)  other  nitrogen  compounds  by 
Kjeldahl's  method.  T.  M.  L. 

Estimation  of  Pat  in  Milk.  By  M.  Kijhn  {Chem.  Centr.,  1899, 
i,  388—389;  from  Milch-Zeit.,  27,  807—808,  823—825,  835—837). 
— A  thorough  investigation  has  been  made  as  to  the  merits  of  Soxhlet's 
areometric  process  for  the  estimation  of  fat  in  milk ;  this  process 
consists  in  determining  the  sp.  gr.  of  ether  before  and  after  agitating 
with  alkaline  milk ;  the  difference  in  gravity  is  then  a  measure  of  the 
amount  of  fat. 

The  author  recommends  the  process,  but  points  out  a  few  important 
facts.  Ether  saturated  with  water  such  as  is  wanted  in  this  process, 
does  not  keep  well,  alcohol  being  gradually  formed  to  some  extent ; 
the  ether  should  therefore  be  re-agitated  with  water  containing  a 
little  potassium  hydroxide  just  before  use.  Another  occasional  source 
of  error  is  the  inaccuracy  of  the  hydrometers  employed.       L.  de  K. 

Apparatus  for  Rapid  Analysis  of  Milk.  By  George  D.  Mac- 
DOUGALD  (/.  Soc.  Chem.  Ind.,  1899,  18,  235— 238).— The  author's 
process  is,  chemically,  that  of  Leffmann-Beam,  but  the  apparatus, 
which  is  fully  illustrated  in  the  paper,  and  which  cannot  be  properly 
explained  without  reproducing  the  drawings,  is  quite  different,  and 
is  specially  devised  to  enable  a  large  number  of  samples  to  be 
accurately  analysed  in  a  short  time.  For  instance,  the  well-known 
Leffmann-Beam  bottle  is  replaced  by  a  kind  of  U-tube  provided  with 
a  pear-shaped  bulb  to  hold  the  mixture  of  milk  and  acid.  After 
the  milk  has  been  introduced,  the  amylic  alcohol,  or  a  mixture  of 
it  with  hydrochloric  acid,  is  added  from  a  specially-constructed 
bottle,  and  the  sulphuric  acid  is  also  introduced  by  means  of  an 
apparatus  consisting  of  a  series  of  tubes,  or  calibrated  bulbs,  fed  by  a 
tube  common  to  all.  The  mixing  is  done  by  drawing  air  through  the 
bulb  by  means  of  an  aspirator,  and,  to  facilitate  the  rising  of  the  fat, 
a  mixture  of  sulphuric  acid  and  water  of  higher  sp.  gr.  than  the 
mixture  of  milk  and  acid  is  added,  so  as  to  occupy  the  lower  part  of 
the  bulb. 

The  tube  is  calibrated  by  means  of  milk  the  percentage  of  fat  of 
which  has  been  carefully  determined,   say,   by  Adams'   method.     The 
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tubes  are  whirled  in  a  special  apparatus,  allowing  the  use  of  a  steam- 
bath.  Three  minutes  is  ample  for  500 — 600  revolutions,  but  at  higher 
speeds  the  time  may  be  shortened.  The  fat  is  read  off  by  placing 
each  bulb  in  a  lantern,  the  image  being  projected  on  to  a  scale. 

L.  DE  K. 

Detection  of  Arachis  Oil  in  Olive  Oil.  By  M.  Vierth  {Chem, 
Centr.,  1899,  i,  383—384;  from  Pharm.  Zeit.,  43,  924).— The  author 
agrees  with  Tortelli  and  Ruggeri  (Abstr.,  1898,  ii,  653)  that  the  only 
trustworthy  test  for  the  presence  of  arachis  oil  in  olive  oil  is  the  melt- 
ing point  of  the  isolated  arachidic  acid. 

Thirty  grams  of  the  sample  is  saponified  with  12  per  cent,  alcoholic 
potash,  the  fatty  acids  are  liberated  by  means  of  hydrochloric  acid, 
and  then  dissolved  in  warm  90  per  cent,  alcohol.  This  solution  is 
precipitated  with  alcoholic  solution  of  lead  acetate,  and  the  precipitate 
is  extracted  with  ether.  The  insoluble  mass  is  then  decomposed  with 
hydrochloric  acid,  and  the  fatty  acids  dissolved  in  excess  of  warm 
90  per  cent,  alcohol.  When  cold,  the  arachidic  acid  crystallises  out, 
and  is  collected  on  a  filter  and  washed  with  cold  alcohol ;  it  is 
then  dissolved  in  boiling  alcohol,  evaporated  in  a  tared  dish  and 
weighed,  allowance  being  made  for  the  slight  solubility  in  cold  alcohol. 

The  melting  point  should  be  71°,  but  it  will  be  necessary  to  carefully 
recrystallise  several  times  from  hot  alcohol  before  a  satisfactory  result 
can  be  obtained.  L.  de  K. 

Analysis  of  Aniline  Oils  and  Aniline  Salt.  By  Adolf  Lieb- 
MANN  and  Arthur  Studer  {J.  Soc.  Chem.  Ind.y  1889,  18,  110 — 112). 
— Estimation  of  Water  in  Aniline  Oil. — 100  c.c.  of  the  sample  are  dis- 
tilled and  10  c.c.  collected  in  a  narrow,  graduated  measure  holding 
15  c.c.  ;  1  c.c.  of  brine  is  added,  the  whole  is  well  shaken,  and  left  to 
settle.  The  increase  in  volume  of  the  brine,  +a  correction  of  0*3  c.c, 
gives  the  amount  of  water. 

The  boiling  is  now  continued,  and  the  temperature  is  observed  in 
intervals  of  10  c.c. ;  80  per  cent,  of  the  oil  should  boil  within  0*5° 
Specific  gravity. — This  should  be  taken  with  the  distillate  after  the 
water  has  been  removed ;  good  oils  have  a  sp.  gr.  from  1*0265 — 1-0270 
at  15°.  Sulphur  compounds. — These  are  found  to  be  given  off  as 
hydrogen  sulphide  on  boiling.  The  sample  is  therefore  boiled  for  some 
hours  in  a  reflux  apparatus,  while  a  current  of  carbonic  anhydride  is 
passed  through,  carrying  the  evolved  hydrogen  sulphide  into  a 
measured  quantity  of  iV/10  silver  nitrate;  at  the  end  of  the  operation, 
the  silver  sulphide  is  removed,  and  the  silver  remaining  in  the  solu- 
tion estimated ;  from  the  loss,  the  amount  of  sulphur  is  calculated. 

Solubility  in  Dilute  Hydrochloric  Acid. — This  is  the  most  important 
test,  as  it  reveals  the  presence  of  objectionable  non-basic  substances, 
such  as  nitrobenzene  or  naphthalene.  For  the  detection  of  ortho-  or 
para-toluidine,  the  authors  use  Keinhardt's  method  (Abstr.,  ii,  608), 
with  only  a  very  slight  modification.  This  process  consists  in  dis- 
solving the  sample  in  hydrobromic  acid  and  adding  standard  solution 
of  mixed  potassium  bromide  and  bromate  until  the  liquid  contains 
free  bromine.  Another  portion  of  the  sample  is  dissolved  in  dilute 
hydrochloric  acid  and  precipitated  with  oxalic  acid,  which  combines 
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■with  the  paratoluidine  and  the  aniline.  These  may  then  be  recovered 
from  the  washed  precipitate  by  means  of  warm  aqueous  potash,  and 
then  weighed  and  again  titrated  with  bromine.  As  aniline  absorbs 
3  mols.  of  bromine,  whilst  the  toluidines  only  absorb  2  mols.,  the 
respective  amounts  of  aniline  and  toluidines  may  be  readily  calcu- 
lated. The  authors  find  that  pure  aniline  may  be  dissolved  in  hydro- 
chloric acid,  but  that  for  mixtures,  the  use  of  hydrobromic  acid  is 
necessary  ;  or  a  properly  made  mixture  of  hydrochloric  acid  and  potass- 
ium bromide  may  be  substituted.  Instead  of  using  iodide  starch-paper 
as  indicator,  they  estimate  the  small  excess  of  bromine  added  by 
means  of  potassium  iodide  and  sodium  thiosulphate,  using  starch-water 
as  indicator. 

Anaylsis  of  Aniline  Salt. — The  sample  maybe  conveniently  analysed 
by  Reinhardt's  bromine  process,  the  appearance  of  the  sample  being 
of  great  value  to  an  expert.  "Water  is  estimated  by  drying  for  24 
hours  in  a  desiccator.  As  the  presence  of  free  acid  is  of  serious 
importance,  the  authors  estimate  it  as  follows  :  5  grams  of  the  salt  are 
dissolved  in  10  c.c.  of  water,  and  5  drops  of  crystal  violet  (1  :  1000) 
added,  and  the  mixture  compared  with  a  similarly  made  solution  of 
aniline  salt  free  from  acid.  If  now  the  sample  shows  acidity — 
namely,  a  bluer  or  even  a  green  shade — a  decinormal  aqueous  solu- 
tion of  aniline  is  run  in  until  the  colours  are  exactly  alike,  and  the 
amount  of  free  acid  is  readily  found  by  calculation.  L.  de  K. 

Estimation  of  Alkaloids  by  Iodine  Solution.  By  Max  Scholtz 
(Zeit  anal.  Chem.,  1899,  38,  278—280.  See  Abstr.,  1896,  ii,  282, 
682;  this  vol.,  ii,  390,  534). — In  reply  to  Kippenberger's  contention 
that  the  difference  between  the  author's  results  and  his  own  is  due  to 
a  difference  in  the  amount  of  potassium  iodide  in  their  respective 
solutions,  the  author  states  that  he  employed  the  usual  Nj20  iodine 
solution  containing  10  grams  of  potassium  iodide  per  litre,  but  points 
out  that  in  consequence  of  the  different  molecular  weights  of  the 
alkaloids  a  different  absolute  weight  of  iodide  in  each  case  would  be 
associated  with  an  uniform  molecular  addition  of  iodine,  if  one  and 
the  same  solution  were  employed  for  all,  and  would,  moreover,  vary 
with  every  change  in  the  proportion  of  iodine  solution  added. 

M.  J.  S. 

Estimation  of  Alkaloids  by  Iodine  Solution.  By  Cari. 
KiPPENBERGER  {Zeit.  anal.  Ghem.^  1899,  38,  280 — 287.  See  preceding 
abstract). — The  author  shows  that  when  the  conditions  have  been 
similar,  Scholtz  has  obtained  results  agreeing  with  his  own,  but 
maintains  that  Scholtz  has  used  an  iodine  solution  containing  more 
potassium  iodide  than  is  suitable  for  the  present  purpose.  Since  in 
the  course  of  an  analysis  the  alkaloids  would  be  obtained  and  weighed 
in  a  state  of  approximate  purity,  it  is  easy  to  prepare  from  a  standard 
specimen  a  solution  of  nearly  the  same  concentration  as  the  one  to  be 
titrated,  and  to  standardise  the  iodine  solution  therewith,  and  so  titrate 
the  product  of  the  analysis  under  identical  conditions.  M.  J.  S. 
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DifFusion  of  Light  by  Solutions.     By  Walth^ire  Spring  {Rec. 
Trav.  Chim.,  1899,  18,  233— 246).— Solutions  of  the  chlorides,  bromides, 
chlorates,  and  nitrates  of  sodium,  potassium,  ammonium,  barium,  and 
calcium  were  placed  in  a  small,  spherical  flask,  clarified   by  adding  a 
few  drops  of  a  colloidal  solution  of  ferric,  or  better  still,  cadmium  or 
zinc,  hydroxide,  and  allowing  the  precipitated  hydroxide  to  settle  (this 
vol.,  ii,  537);  the  flask  was  then  placed  in  the  cone  of  light  from  a 
powerful  electric  lantern,  so  that  the  apex  of  the  cone  coincided  with 
the  centre  of  the  flask  (compare  Picton  and  Linder,  Trans.,  1892,  143)  ; 
in  no  case  was  there  a  visible  cone  of  light  within  the  flask.    Solutions 
of  salts  of  the  earthy  or  heavy  metals  cannot  be  clarified  in  this  way, 
as  they  react  with  hydroxides  to  form  basic  salts ;  they  can  only  be 
compared  with  distilled  water  in  respect  of  their  power  of  diffusing 
light.    The  chlorides,  chlorates,  sulphates,  and  nitrates  of  zinc,  cadmium, 
manganese,    cobalt,    and   nickel    do   not  exhibit  a  cone  appreciably 
more  distinct  than  that  obtained  with  distilled  water ;  on  the  other 
hand,  the  neutral  solutions  of  salts  of  aluminium,  chromium,  iron, 
copper,  mercury,  and  lead,  especially  the  chlorides  of  the  first  metals, 
exhibit  a  very  marked  cone.     If  a  little  of  the  corresponding  metallic 
hydroxide  is  dissolved  in  the  solution  of  the  chloride  of  iron,  aluminium, 
zinc,  cadmium,  or  mercury,  the  cone  becomes  still  more  marked,  the 
addition  of  a  few  drops  of  hydrochloric  acid  causing  it  to  disappear, 
however ;  with  the  chlorides  of  copper,  nickel,  and  cobalt,  no  such 
result  is  obtained.     It  will  be  noted  that  the  salts  of  which  the  solu- 
tions exhibit  no  cone  are  just  those  which  are  largely  dissociated  into 
their  ions,  and  which  contain  metals  that  form  hydroxides  more  or 
less  soluble  in  water.     The  salts  which  exhibit  a  cone  are  those  which 
are  known  to  undergo  electrolytic  hydrolysis  to  a  certain  extent,  and 
of  which  the  metals  form  hydroxides  insoluble  in  water ;  the  appear- 
ance of  the  cone  is  probably  due  to  the  presence  of  a  small  quantity 
of  the  hydroxide  in  colloidal  solution. 

Dilute  solutions  of  certain  indisputably  colloidal  substances  were 
examined,  and  all  found  to  exhibit  a  very  marked  cone ;  such  are 
aqueous  solutions  of  gelatin,  gum  arable,  and  dextrin  in  water ;  of 
colophony,  Canada  balsam,  and  gum-lac  in  alcohol ;  also  solutions  of 
sodium  soap,  alkali  silicates  (dilute),  Williamson's  blue,  Prussian 
blue,  and  phenyl  blue.  If  there  is  any  suspicion  that  the  appearance 
of  a  cone  may  be  due  to  fluorescence,  a  yellow  screen  is  interposed  in 
the  path  of  the  beam  of  light ;  if  the  cone  persists,  it  was  due,  in  part 
at  any  rate,  to  diffusion ;  if  it  vanishes,  it  was  due  to  fluorescence, 
which  is  occasioned  only  by  the  more  refrangible  rays.  Magenta  and 
vesuvine  (phenyl-brown)  exhibit  a  marked  cone  in  aqueous  solution  ; 
their  solutions  in  alcohol,  however,  give  no  more  pronounced  a  cone 
than  alcohol  itself  does.  Tannin  and  sodium  soap  both  give  a  very 
marked  cone  in  aqueous  solution  ;  the  latter  in  alcohol-ether  solution 
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exhibits  do  cone  except  such  as  is  due  to  fluorescence,  whilst  tannin  in 
acetic  acid  solution  gives  a  cone  that  is  in  part  due  to  fluorescence, 
but  appears  to  be  due  in  part  to  diffusion.  C.  F.  B. 

An  X-Ray  Photometer.  By  ^  lexandre  Hubert  and  Georges 
Keynaud  {Bull.  Soc.  Chim.,  1899,  [iii],  21,  392— 394).— For  the  purpose 
of  studying  the  absorption  of  Rontgen  rays  by  different  liquids,  a 
modified  form  of  the  Duboscq  colorimeter  has  been  devised.  The 
instrument  is  supported  on  a  wooden  stand,  and  in  place  of  the  mirror 
a  vacuum  tube  is  arranged  underneath.  The  liquids,  absorbing  powers 
of  which  are  to  be  compared,  are  contained  in  two  cylinders  placed  side 
by  side,  the  depths  of  the  liquid  layers  being  varied  by  means  of 
hollow  glass  pistons,  the  displacements  of  which  can  be  read  off  on  a 
vertical  scale.  The  lower  faces  of  the  pistons  are  covered  with 
fluorescent  discs,  the  platinocyanide  being  uppermost ;  gutta-percha 
coatings  protect  the  discs  from  the  action  of  the  liquids  in  which  they 
are  immersed.  The  pencils  of  light  emitted  by  the  fluorescent  discs 
are  brought  into  contact  in  the  ordinary  way  by  means  of  reflection 
from  the  interior  faces  of  two  glass  parallelipipedons.  The  field  thus 
consists  of  two  halves,  which  are  made  of  equal  intensity  by  varying 
the  positions  of  the  pistons.  T.  H.  P. 

Specific  Absorption  of  X-Rays  by  Metallic  Salts.  By 
Alexandre  Hubert  and  Georges  Reynaud  {Bull.  Soc.  Chim.,  1899, 
[iii],  21,  394 — 402). — By  means  of  the  instrument  described  in  the 
preceding  abstract,  the  absorption  of  Rontgen  rays  by  solutions  of  a 
large  number  of  metallic  salts  has  been  studied.  One  of  the  cylin- 
drical tubes  was  filled  with  distilled  water  and  its  piston  kept  in  a 
fixed  position,  and  in  the  other  was  placed  the  salt  solution  containing 
the  gram-molecular  weight  (or,  in  some  cases,  a  simple  multiple  or 
sub-multiple  of  it)  per  litre.  The  piston  in  the  second  cylinder  being 
adjusted  to  give  equal  luminosity  of  the  two  halves  of  the  field,  the 
difference  between  the  heights  of  the  two  pistons  gives  the  length  of 
a  column  of  water  having  an  absorption  equal  to  that  caused  by  the 
salt.  On  examining  in  this  way  different  metallic  salts  of  the  same 
acid,  it  is  found  that,  in  general,  the  absorption  increases  with  an  in- 
crease in  the  atomic  weight  of  the  metal  j  further,  the  numbers 
obtained  seem  to  divide  the  metals  into  a  number  of  groups,  the  salts 
of  the  members  of  any  one  group  having  approximately  the  same 
molecular  absorption.  For  instance,  in  the  case  of  the  metallic 
chlorides  :  those  of  hydrogen,  lithium,  and  sodium  give  numbers  vary- 
ing from  11-8  to  15 '5  (compared  with  a  column  of  distilled  water 
41*5  mm.  in  height) ;  those  of  potassium,  ammonium,  magnesium,  and 
calcium  have  values  lying  between  23  5  and  25*9,  that  is,  about  double 
those  of  the  first  group  ',  those  of  iron,  manganese,  copper,  cobalt,  zinc, 
and  nickel  have  numbers  ranging  from  33*1  to  34" 8,  or  about  treble 
those  of  the  first  group  ;  and  for  the  heavy  metals,  chromium,  barium, 
strontium,  cadmium,  gold,  tin,  platinum,  and  mercury,  the  limiting 
values  are  37*3  and  40-1.  On  arranging  the  metals  according  to  the 
absorptions  of  their  nitrates,  an  almost  identical  series  is  obtained. 
A  similar  classification  into  groups  is  noticed  for  salts  containing  the 
same  metal  but  different  acids  ;  in  this  case  also,  it  is  approximately 
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true  that  the  absorption  of  a  salt  increases  with  the  molecular  weight 
of  the  corresponding  acid.  T.  H.  P. 

Aqueous  Solutions  of  Double  Salts.  II.  Chlorides.  By 
Harry  C.  Jones  and  Kenjiro  Ota  {Amer.  Chem.  J.,  1899,  22,  5 — 14. 
Compare  Jones  and  Mackay,  Abstr.,  1897,  ii,  396). — The  authors' 
experiments  show  that  the  conductivity  of  aqueous  solutions  of 
the  double  chlorides  2KCl,ZnCl2 ;  K01,CdC]2 ;  NaCl,AlCl3,  and 
2NH4Cl,HgCl2,  tends,  with  increasing  dilution,  to  become  equal  to  the 
sum  of  the  conductivities  of  the  constituent  salts ;  it  thus  appears  that, 
with  infinite  dilution,  complete  dissociation  of  the  double  chloride  into 
its  constituents  would  occur.  In  concentrated  solution,  however,  the 
observed  conductivities  are  much  lower  than  those  calculated  for  com- 
plete dissociation  into  the  constituent  salts  ;  this  indicates  that  the 
double  chlorides  named  are,  to  some  extent,  capable  of  existing  as  such 
in  concentrated  solutions,  and  confirms  Remsen's  view,  that  the  double 
chlorides  are  definite  chemical  compounds.  A  similar  conclusion  was 
formerly  drawn  by  Jones  and  Mackay  {loc.  cit.)  in  the  case  of  some  of 
the  alums,  but  owing  .*to  the  ease  with  which  these  undergo  complete 
dissociation  in  aqueous  solution,  the  results  were  less  well  defined  than 
those  now  recorded. 

Under  the  same  conditions  of  concentration  and  temperature,  the 
zinc  potassium  chloride  is  much  less  dissociated  than  the  correspond- 
ing cadmium  salt,  and  this,  in  turn,  less  than  the  aluminium  sodium 
or  the  ammonium  mercury  double  salts.  W.  A.  D. 

Electrolysis  of  Anmionium  Thiosulphate.  By  Paul  Pierron 
{Bull.  Soc.  Chim.,  1899,  [iii],  21,  477—481). — Ammonium  sulphide  is 
the  only  product  obtained  at  the  cathode,  whilst  at  the  anode,  sulphur 
with  various  proportions  of  sulphurous,  sulphuric,  trithionic,  and 
tetrathionic  acids  are  formed.  The  amounts  of  sulphur  and  sulphuric 
acid  increase,  whilst  that  of  tetrathionic  acid  decreases,  as  the  current 
increases.  R.  H.  P. 

Magnetic  Properties  of  the  Elements.  By  Stefan  Meyer 
(Monats.,  1899,  20,  369— 382).— The  magnetic  susceptibility  of  a 
number  of  the  elements,  partly  in  the  form  of  powder,  partly  in  larger 
pieces,  has  been  determined.  The  coefficient  of  susceptibility  for 
each  element,  when  divided  by  the  number  of  gram-atoms  per  litre, 
gives  the  atomic  magnetism.  A  table  is  drawn  up  showing  the  atomic 
magnetism  for  each  element,  and  embracing  the  numbers  given  by 
Kbnigsberger  {Ann.  Phys,  Chem.,  1898,  [ii],  QQ,  732),  as  well  as 
those  obtained  by  the  author.  It  appears  that  a  general  relation 
exists  between  the  susceptibility  of  the  elements  and  their  atomic 
weights.  J.  C.  P. 

Thermal  Properties  of  Normal  Pentane.  By  J.  Rose-Innes 
and  Sydney  Young  {Phil.  Mag.,  1899,  [v],  47,  353— 367).— The 
relations  of  temperature,  pressure,  and  volume  have  been  determined 
for  normal  pentane  by  the  methods  previously  employed  in  the  case  of 
isopentane  {Proc.  Phys.  Soc,  13,  602 — 657).  The  equation  ^:>  =  6r- a 
at  constant  volume  holds  for  a  wide  range  of  volumes  ;  as  in  the  case 
of  isopentane,  the  deviations  are  greatest  at  intermediate  volumes. 

40—2 
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For  each  volume  there  is  one,  and  only  one,  temperature  at  which 
the  gas  has  its  pressure  equal  to  that  required  by  the  laws  of  a  perfect 
gas,  this  temperature  T  being  given  by  the  expression  a/(6  -  E\v). 
When  V  is  greater  than  8,  the  values  of  T  for  normal  pentane  are 
fairly  constant,  the  mean  being  838-5°;  the  corresponding  temperature 
for  isopentane  was  842-4°. 

The  variations  of  h  and  a  with  the  temperature  have  been  studied. 
When  the  quantity  \\av^  is  plotted  against  «;"i,  a  discontinuity  is 
found  about  the  volume  3-4,  the  point  where  the  corresponding  curve 
for  isopentane  was  discontinuous.  The  value  of  \\av^  is  always 
smaller  for  normal  pentane  than  for  isopentane  at  the  same  value 
of  v;  the  difference  diminishes  as  the  volume  increases.  Thus,  if 
the  pressure  is  expanded  in  ascending  powers  of  the  density,  the 
coeflS-cient  of  the  second  power  is  different  for  the  two  isomerides. 

J.  C.  P. 

Determination  of  the  Solidifying  Point.  By  Al.  A.  Shukoff 
{^Zeit.  angew,  Chem.f  1899,  563 — 564). — The  apparatus  is  a  modification 
of  Eykmann's  apparatus  for  cryoscopic  determinations.  It  consists 
of  a  cylindrical  vessel  3  cm.  wide  and  1 1  cm.  high,  which  has  been 
sealed  into  another  5  cm.  wide.  In  the  interspace  between  the  two 
vessels  a  Crookes'  vacuum  has  been  made,  the  inner  vessel  thus  being 
surrounded  by  a  De war's  vacuum  jacket. 

The  determination  of  the  solidifying  point  is  conducted  by  partially 
filling  the  inner  vessel  with  the  clear  melted  substance ;  a  thermo- 
meter showing  fifths  of  a  degree  is  then  introduced  through  a  per- 
forated cork  until  its  bulb  reaches  the  centre  of  the  liquid.  When 
the  temperature  is  about  5°  above  the  expected  solidifying  point  the 
apparatus  is  continually  and  strongly  shaken  up  and  down  until  the 
mass  has  become  opaque.  According  to  the  nature  of  the  substance, 
the  temperature  remains  constant  for  some  time  (paraffin),  or  it  begins 
to  rise  and  then  remains  constant  for  some  time  (fats).  This  constant 
point  is  then  recorded  as  the  solidifying  point.  L.  de  K. 

Heat  of  Oxidation  of  Sodium.  By  Robert  de  Forcband  {Compt. 
rend.,  1899,  128,  1449— 1452).— According  to  Beketoff  (Abstr.,  1884, 
1247,  and  1888,  1244),  NagO  sol.  +  Aq  =  Na20  diss,  develops  54*766  Cal. 
and  KgO  sol. +  Aq  =  K20  diss. +  67'40  Cal.  Combining  these  values 
with  the  heats  of  reaction  of  sodium  and  potassium  with  water  for 
which  the  means  of  the  determinations  of  Thorn  sen  and  Joannis  are 
taken,  there  is  obtained:  Nag  sol. +  0  gas  =  NagO  sol.  +  100-084  Cal. 
and  Kg  sol. +  0  gas  =  KoO  sol. +  94*90  Cal.  As  this  is  the  only  case 
in  which  the  heat  of  formation  of  a  sodium  compound  is  greater  than 
that  of  the  corresponding  potassium  compound,  the  author  has  revised 
Beketoff's  numbers.  His  method  is  to  dissolve  mixtures  of  known 
composition  of  Na^O  and  NagOg  in  dilute  hydrochloric  acid  ;  from  the 
measurement  of  the  heat  evolved  and  a  knowledge  of  the  heat  of  solu- 
tion of  the  peroxide,  the  heat  of  solution  of  Ka^O  is  obtained.  The 
mean  value  found  is  :  NagO  sol.  +  Aq  =  NaoO  diss.  +  63*865  Cal.,  a 
number  considerably  higher  than  Beketoff's.  From  this,  Nag  sol.  + 
O  gas  =  NagO  sol.  +  90*985  Cal.,  which  is  less  than  the  corresponding 
number  for  potassium.  T.  H.  P. 
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The  Oxides  of  Sodium  and  the  Chemical  Function  of  Water 
compared  with  that  of  Hydrogen  Sulphide.  By  Kobert  de 
FoRCRAND  {Gompt.  rend.,  1899,  128,  1519 — 1522.  Compare  this 
vol.,  ii,  95). — From  the  equations  HgO  sol. +  Na  sol.  =  H  gas  + 
NaOH  sol.  +  3 1  -1 9  Cal.,  and  NaOH  sol.  +  Na  sol.  =  H  gas  +  ISTa^  sol.  - 
1 1  -685  Cal.,  it  is  seen  that  the  quantities  of  heat  developed  during  the 
successive  replacement  by  sodium  of  the  hydrogen  atoms  in  the  water 
molecule  differ  by  42 '875  Cal.,  which  is  an  abnormally  large  difference. 
The  corresponding  heat  changes  for  the  action  of  sodium  on  hydrogen 
sulphide  are  44*45  and  31*80  Cal.,  giving  a  difference  of  12*65,  and  a 
mean  value  of  38*12.  When  the  hydrogen  atoms  of  the  hydroxyl 
groups  of  catechol  are  successively  replaced  by  sodium,  the  amounts  of 
heat  developed  are  43*61  and  33*08  respectively,  the  difference  being 
10*53,  and  the  mean  38*34;  the  action  of  sodium  on  phenol  develops 
38*42  Cals.  From  these  numbers,  the  author  concludes  that  hydrogen 
sulphide,  considered  thermally,  is  a  true  diphenol  with  the  formula 
H-S-H,  but  that  water  is  not  a  symmetrical  compound  and  must  be 
represented  by  the  formula  H-OH.  T.  H.  P. 

Determination  of  the  Heats  of  Combustion  of  some  Organic 
Compounds.  By  B.  Zouboff  {Chem.  Centr.,  1899,  i,  586—587  ; 
from  J.  Huss.  Chem.  Soc,  1898,  30,  926— 950).— The  heats  of  combus- 
tion of  the  following  organic  compounds  were  determined  by  Berthelot's 
calorimetric  method.     In  calculating  the  kilogram-calories  per  gram- 

As  liquids.  As  gases. 

At  constant    At  constant    At  constant 
volume,  pressure.  pressure. 

Octane  , 1310*7  1313*4  1328*4 

Decane  1621*1  1624*3  1644*5 

Trimethylethylene   801*0  802*5  (807*8) 

Hexylene  958*7  960*5  — 

Hexamethylene     942*2  943*9  — 

Methylpentamethylene    943*9  9^5*6  — 

Propylic  alcohol    483*6  4844  497*2 

Isopropylic  alcohol   477*9  478*7  490*8 

Butylic  alcohol 642*5  643*7  658*8 

Isobutylic  alcohol 639*8  640*9  655*5 

Tertiary  butylic  alcohol  633*3  634*4  647*7 

Fermentation  amylic  alcohol  769*5  798*0  814*9 

Dimethylethylcarbinol 789*3  790*7  805*4 

Heptylic  alcohol   1111*7  1113*8  (1137*9) 

Methylethylketone  586*3  587*1  596*9 

Methylpropylketone     739*5  740*6  (752*1) 

Methylisopropylketone    738*8  739*9  750*9 

Diethylketone  740*5  741*6  753*3 

Methylbutylketone  901*0  902*5  916*7 

Pinacoline 897*6  899*1  (912*1) 

Dipropylketone    1057*3  1059*1  1075*5 

Methylhexylketone 1212*9  1215'0  1235*3 

Dimethylic  carbonate  343*5  343*5  354*3 

Piethylic  carbonate 652*5  653*1  667*6 
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molecule  of  substance,  Bartoli  and  Stracciati's  data  (compare  also  J. 
Buss.  Chem.  Soc,  1898,  30,  946)  for  the  specific  heat  of  water,  and 
Luginin's  determinations  of  the  specific  and  latent  heats  of  evaporation 
of  the  various  compounds,  have  been  employed.  In  the  cases,  however, 
where  the  figures  are  in  brackets,  the  latter  constants  were  calculated 
from  those  of  analogous  compounds.  The  heats  of  combustion  of  iso- 
meric compounds  of  the  same  series  are  not  identical  In  the  original 
paper,  the  numbers  obtained  by  the  employment  of  Regnault's  deter- 
minations of  the  specific  heat  of  water  at  20°  are  also  quoted  and  are 
slightly  higher  than  those  on  p.  589.  E.  \V.  W. 

Cryoscopic  Measurements.  By  FRANgois  Marie  Raoult 
{Bull  Soc.  Chim.,  1899,  [iii],  21,  610— 612).— A  reply  to  Ponsot's 
criticisms  (this  vol.,  ii,  546)  of  the  author's  work.  T.  H.  P. 

Temperatures  of  Maximum  Density  of  Aqueous  Solutions 
of  Alkali  Chlorides.  By  Louis  C.  de  Coppet  {Compt.  rend.,  1899, 
128,  1559 — 1561). — By  the  method  previously  described  by  the  author 
(Abstr.,  1895,  ii,  343),  the  temperature  of  maximum  density  of  a 
number  of  solutions  of  different  strengths  of  potassium,  sodium, 
lithium,  and  rubidium  chlorides  have  been  measured.  The  difference 
between  the  temperatures  of  maximum  density  of  the  solution  and  of 
pure  water,  divided  by  the  number  of  gram-molecules  of  the  chloride 
per  litre  of  solution,  is  termed  the  molecular  depression  of  the  tempera- 
ture of  maximum  density,  and  in  the  case  of  solutions  of  potassium 
chloride  it  apparently  decreases  slightly  as  the  concentration  increases. 
For  solutions  of  sodium  and  rubidium  chlorides,  no  regular  change  of 
this  molecular  depression  with  the  concentration  can  be  traced,  but 
with  lithium  chloride,  an  increase  in  the  concentration  corresponds 
with  an  increase  in  the  molecular  depression  of  the  maximum  density 
temperature,  and  the  value  of  this  latter  is  only  about  one-half  the 
values  for  the  other  alkali  chlorides.  T.  H.  P. 

Dissociation  of  Gases  under  Constant  Pressure  and  in  pre- 
sence of  an  Excess  of  one  of  the  Products  of  Dissociation.  By 
Rudolf  Wegscheider  (Monats.,  1899,  20,  307 — 319). — For  a  gas  which 
dissociates  into  two  simpler  molecules,  the  equation  of  equilibrium, 
when  the  pressure  is  taken  as  constant,  leads  to  the  result  aoo  =  or, 
where  aQQ  and  a  are  the  degrees  of  dissociation,  (1)  when  an  infinitely 
large  excess,  (2)  when  no  excess,  of  either  product  is  present.  Thus, 
as  the  excess  of  one  of  the  products  of  dissociation  increases,  the  degree 
of  dissociation  falls  until  it  reaches  the  limiting  value  given  by  the 
above  equation.  In  more  complicated  cases,  the  degree  of  dissociation 
in  presence  of  an  excess  of  one  product  depends  on  the  relative  number 
of  molecules  concerned.  Similar  relations  hold  for  solutions  :  when  a 
reaction  in  dilute  solution  is  accompanied  by  a  change  in  the  osmotic 
pressure,  further  dilution  shifts  the  equilibrium  in  the  direction  of 
increased  osmotic  pressure. 

In  the  light  of  the  relation  a-^  =  a-,  the  author  discusses  the  experi- 
ments of  Wurtz  on  the  dissociation  of  phosphorus  pentachloride,  and 
concludes  that  this  substance,  which  was  supposed  to  be  undissociated 
in  presence  of  a  large  excess  of  phosphorus  trichloride,  was  in  reality 
dissociated  to  the  extent  of  3 — 10  per  cent.  J.  C.  P, 
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Dissociation  of  the  Hydrochloride  of  Methyhc  Ether.  By 
Rudolf  Wegscheider  (Monats.,  1899,  20,  320 — 335). — The  author  re- 
views Friedel's  work  on  the  dissociation  of  the  compound  OMegjHCl,  and 
calculates  the  equilibrium  constant  for  each  of  his  experiments.  With 
the  help  of  the  most  consistent  of  Friedel's  numbers,  the  formula 
log  lO^^c  =-1078-061/7'+ 4-71 704  is  obtained;  the  values  of  iTc  given 
by  this  equation  and  those  given  by  experiment  are  compared,  and  on 
the  whole  a  satisfactory  agreement  is  found  except  at  temperatures 
under  10°.  Of  Friedel's  methods,  the  one  depending  on  a  vapour 
density  determination  seems  to  give  the  best  results,  but  it  is  pointed 
out  that,  owing  to  the  very  high  degree  of  dissociation  of  the  methylic 
ether  hydrochloride,  an  exact  investigation  of  the  equilibrium  is  a  very 
difficult  task.  J.  C.  P. 

Direct  Measurement  of  the  Osmotic  Pressures  of  very 
dilute  Solutions  of  Sodium  Chloride.  By  A.  Ponsot  {Compt. 
rend.,  1899,  128,  1447—1448.  Compare  this  vol.,  ii,  546).— The 
osmotic  pressures  of  dilute  solutions  of  sodium  chloride  (O'llO  to  0115 
gram  per  litre)  have  been  determined  by  measuring  the  head  of  water 
required  to  maintain  equilibrium  between  water  and  the  solution  with 
a  semi-permeable  membrane  between.  The  values  obtained  for  the 
coefficient  ^  of  Yan't  Hoff's  relation  vary  from  1*76  to  1"81.  From 
these  results  and  those  of  Pickering  (Abstr.,  1892,  1045)  on  the  de- 
pression of  the  freezing  point  of  salt  solutions,  the  author  concludes 
that  i  has  a  limiting  value  less  than,  and  differing  appreciably  from,  2. 

T.  H.  P. 

Rate  of  Explosion  in  Gases.  By  David  L.  Chapman  (Phil. 
Mag.,  1899,  [v],  47,  90 — 104). — A  mathematical  paper  in  which 
formulae  are  deduced  for  the  maximum  rate  of  explosion  and  the 
maximum  pressure  in  the  explosive  wave.  The  velocity  of  explosion 
is  calculated  for  a  number  of  cases,  and  the  values  found  are  com- 
pared with  those  given  by  experiment.  The  formula  for  the  maximum 
velocity  of  explosion  is  also  used  to  calculate  some  specific  heats  at 
constant  volume.  The  data  necessary  for  the  calculations  have  been 
obtained  from  Dixon's  work  on  this  subject.  J.  C.  P. 

Equilibrium  of  Three  Component  Systems  forming  Two 
Liquid  Phases.  By  B.  de  Bruyn  (Eec.  Trav.  Chim.,  1899,  18,  87 ; 
from  Proc.-verb.  Acad.  roy.  Sci.  Amsterdam,  Jan.  26,  1899). — The 
equilibrium  of  the  four  following  systems  has  been  examined :  (1) 
Ammonium  sulphate,  ethylic  alcohol,  water  ;  (2)  potassium  carbonate, 
methylic  alcohol,  water ;  (3)  potassium  carbonate,  ethylic  alcohol, 
water  ;  (4)  sodium  sulphate,  ethylic  alcohol,  water. 

In  the  first  case  at  a  definite  temperature,  several  solutions  were 
obtained  homogeneous,  but  separating  into  2  layers  when  either 
heated  or  cooled. 

In  (3),  at  17°,  the  upper  and  lower  layers  contain  respectively  91 '5 
and  0-2  of  ethylic  alcohol  and  0*06  and  52*2  of  potassium  carbonate 
per  cent.,  and  this  composition  remains  almost  constant  between  -  18° 
and  -f-75°.  In  (2)  the  upper  and  lower  layers  at  17°  contain  respec- 
tively 696  and  5*7  of  methylic  alcohol  and  6*25  and  48*4  of  potassium 
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carbonate  per   cent.,  and  in  this  case,  the   temperature   exercises   a 
great  influence.  C.  F.  B. 

A  Method  for  Carrying  Out  Chemical  Reactions  Under  High 
Pressures.  By  B.  H.  Hite  (Amer.  Chem.  J.,  1899,  22,  80—86).— 
The  reagents  are  placed  in  a  platinum  tube  similar  in  construction 
to  the  ordinary  collapsible  lead  paint-tubes,  which  is  then  closed  by 
means  of  a  stopper  ^or  screw-cap,  and  placed  in  a  lead  cylinder 
5 — 6  inches  long  and  J  inch  in  diameter;  the  lead  tube  is  filled 
with  water,  and  is  closed  with  a  lid  and  placed  in  a  very  thick- 
walled,  hollow  steel  cylinder,  into  which  it  accurately  fits.  The 
lead  tube  rests  on  a  steel  plug  which  closes  the  lower  end  of  the 
cylinder  and  rests  on  the  bed-plate  of  a  hydraulic  press ;  the 
pressure  of  the  ram  is  communicated  to  the  lid  of  the  lead  tube  by 
means  of  a  steel  piston,  accurately  fitting  the  inside  of  the  hollow 
cylinder.  The  platinum  tube  serves  simply  to  separate  the  reagents 
from  the  water  by  which  the  pressure  is  communicated,  and  can  be 
replaced  by  a  lead  tube  if  the  reagents  used  are  without  action  on 
this  metal.  W.  A.  D. 

Facilities  for  Standardising  Chemical  Apparatus  offered 
by  the  American  and  Foreign  Governments.  By  Louis  A. 
Fischer  (/.  Ameo\  Chem.  jSoc,  1898,  20,  912 — 927).— An  account  of 
methods  used  in  graduating  chemical  apparatus  in  the  office  of 
Weights  and  Measures,  U.S.A.,  as  compared  with  those  in  other 
countries. 

An  account,  illustrated  with  photographs  of  the  apparatus,  is  given 
of  a  very  quick  but  accurate  method  of  graduating  flasks  not  too  large 
to  be  filled  with  mercury.  L.  de  K. 

An  Electric  Drying  Oven.  By  Theodore  W.  Richards  (Amer. 
Chem.  J.f  1899,  22,  45 — 49). — The  author  points  out  the  great  ad- 
vantage of  an  electric  current  as  a  source  of  heat  for  drying  ovens. 
An  ordinary  sixteen-candle  incandescent  lamp  gives  heat  enough  to 
raise  a  small  oven  padded  with  asbestos  to  120°  or  130°.  He  describes 
a  very  effective  oven  which  is  readily  constructed  from  materials 
present  in  every  laboratory.  The  original  must  be  consulted  for 
details.  W.  A.  D. 


Inorganic    Chemistry. 


Maximum  Quantity  of  Chlorides  contained  in  Sea  Air. 
By  Armand  Gautier  (Bull.  Soc.  Chim.,  1899,  [iii],  21,  391—392).— 
The  chlorine  contained  in  the  air  at  the  Bochedouvres  lighthouse  was 
determined  by  aspirating  a  known  volume  of  the  air  through  a  long 
plug  of  glass  wool,  which  was  afterwards  washed  with  hot  water, 
the  filtered  washings  being  titrated  with  decinormal  silver  solution. 
The  air  was  collected  during  both  the  day  and  night,  the  weather  being 


r 
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fine  and  dry,  and  the  wind  west-north-west,  and  blowing  from  the  open 
sea  ;  the  height  of  the  aspirator  was  9  metres  above  sea-level.  For  a 
mean  temperature  of  15°,  a  quantity  of  chlorine  corresponding  with 
0-022  gram  of  sodium  chloride  per  cubic  metre  of  air  was  found.  The 
author  regards  this  as  the  maximum  quantity  of  salt  which  air  can 
retain  in  suspension.  T.  H.  P. 

Existence  of  Iodine  in  the  Atmosphere.  By  Armand  Gautier 
{Bull.  SoG.  Chim.,  1899,  [iii],  21,  456— 463).— Less  than  1/500  milli- 
gram of  free  iodine,  or  gas  containing  iodine,  is  present  in  about  4000 
litres  of  dust-free  air  of  Paris ;  similarly,  the  dust-free  air  from  the 
sea,  forest,  or  mountain  districts  contains  no  appreciable  quantity  of 
iodine.  No  iodine,  in  the  form  of  soluble  salts,  is  present  in  the  small 
particles  of  dust  in  the  air.  The  air  from  Paris  and  from  the  sea  con- 
tain respectively  O'OOIS  milligram  and  0*0167  milligram  of  iodine  in 
1000  litres.  This  iodine  is  probably  present  in  small  vegetable 
organisms  suspended  in  the  air.  It  is  detected  by  filtering  the  air 
., through  glass  wool,  and  afterwards  fusing  the  latter  with  potash. 
^  R.  H.  P. 

Action  of  Iodine  on  Alkalis.  By  E.  Pechard  {Compt.  rend., 
1899,  128,  1453— 1456).— When  iodine  is  dissolved  in  sodium 
hydroxide  solution,  it  exists  in  three  forms,  namely,  as  hypoiodite, 
iodate,  and  free  iodine,  the  proportions  of  these  three  varying  with 
the  conditions.  The  free  iodine  diminishes  and  approaches  a  limit  as 
the  ratio  of  soda  to  total  iodine  increases  ',  for  the  ratio  1 :2NaOH  there 
is  2  per  cent,  of  free  iodine,  and  this  proportion  remains  appreciably 
constant  as  the  ratio  of  soda  to  iodine  is  further  increased.  The  amount 
of  hypoiodite  formed  is  approximately  proportional  to  the  quantity  of 
soda,  and  when  the  mixture  has  the  composition  1 :  2NaOH,  the  per- 
centage of  iodine  in  the  form  of  iodate  is  a  maximum,  and  equal  to 
92  per  cent,  of  the  total  iodine.  On  heating  a  mixture  of  the  compo- 
sition I  -1-  NaOH  from  0°  to  80°,  the  amount  of  free  iodine  remains 
sensibly  constant,  the  hypoiodite  decreasing  and  the  iodate  increasing 
with  rise  of  temperature.  The  composition  of  the  mixture  gradually 
changes  on  standing,  the  amount  of  free  iodine  slowly  diminishing 
and  the  hypoiodite  undergoing  conversion  very  gradually  into  iodate. 

T.  H.  P. 

Electrolytic  Preparation  of  Fluorine  in  a  Copper  Vessel. 
By  Henri  Moissan  {Compt.  rend.,  1899,  128,  1543— 1545).— Of  all 
metals,  besides  platinum,  copper  is  least  attacked  when  in  contact 
with  a  solution  of  potassium  fluoride  in  anhydrous  hydrogen  fluoride 
undergoing  electrolysis.  For  the  preparation  of  fluorine,  the  author 
finds  it  possible  to  make  the  electrolytic  vessel  of  copper,  but  the 
electrodes  must  be  of  platinum  ;  the  copper  probably  becomes  coated 
with  a  layer  of  insoluble  copper  fluoride,  and,  in  the  case  of  the  elec- 
trodes, this  coating  would  diminish  the  current.  T.  H.  P. 

Quantity  of  Oxygen  in  the  Atmosphere,  compared  with  that 
in  the  Earth's  Crust.  By  Gerald  Stoney  {Phil.  Mag.,  1899,  [v], 
47,  565 — 566). — A  calculation  is  made  showing  that  the  quantity  of 
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oxygen  in  the  atmosphere  is  less  than  a  ten-thousandth  part  of  the 
combined  oxygen  in  the  earth's  crust.  J.  C.  P. 

Some  Properties  of  Liquid  Sulphurous  Anhydride.  By 
August  Harpf  {Zeit.  angew.  Chem.,  1899,  495— 49G).— Lange  (this 
vol.,  ii,  478)  has  stated  that  commercial  liquid  sulphurous  anhydride, 
which  may  contain  as  much  as  1  per  cent,  of  water,  attacks  iron  at 
a  temperature  of  70°,  forming  a  solid  crust  of  ferrous  sulphite  and 
thiosulphato ;  the  anhydrous  acid  does  not  affect  the  metal. 

The  author  thinks  that  at  first  ferrous  sulphite  and  ferrous  hypo- 
sulphite are  formed  ;  the  latter  then  splits  up  into  water  and  ferrous 
thiosulphate.  L.  de  K. 

Action  of  Liquid  Sulphurous  Anhydride  on  Iron.      By  A. 

Lange  {Zeit.  angew.  Chem.,  1899,  595 — 597). — In  reply  to  Harpf  (pre- 
ceding abstract),  the  author  states  that  he  admits  the  possibility  of  the 
presence  of  hyposulphurous  acid  in  the  commercial  liquid  sulphurous 
acid,  but  he  has  not  been  able  to  actually  prove  its  occurrence.  The 
yellow  colour  of  the  commercial  article  is  no  proof  whatever  of  the 
presence  of  hyposulphurous  acid,  and  is  often  caused  by  small  quanti- 
ties of  lubricating  oil. 

An  analysis  is  given  of  a  black,  crumbly  mass  formed  by  corrosion 
of  iron  in  a  refrigerating  machine,  in  which  moist  sulphurous  anhydride 
was  used  as  cooling  agent.  Both  ferrous  sulphite  and  thiosulphate 
were  detected.  L.  de  K. 

The  Absorption  of  Nitrogen.  By  Walther  Hempel  {Zeit. 
anorg.  Chem.,  1899,  21,  19 — 20). — The  best  material  for  the  absorption 
of  nitrogen  in  the  preparation  of  the  argon  gases  is  obtained  by  mixing 
1  gram  of  finely  divided  magnesium  with  5  grams  of  coarsely  powdered 
calcium  oxide  and  0*25  gram  sodium  in  pieces  of  1 — 2  mm.  diameter. 

The  volume  of  nitrogen  absorbed  in  1  hour  by  the  following 
materials  is  as  follows:  1  gram  of  magnesium  14'5  c.c,  1  gram  of 
lithium  75*5  c.c,  1  gram  of  magnesium  and  5  grams  of  calcium  oxide 
122  c.c,  1  gram  of  magnesium  and  3  grams  of  calcium  oxide  50  c.c, 
1  gram  of  magnesium  and  8  grams  of  calcium  oxide  31-4  c.c,  5  grams 
of  calcium  oxide  and  1  gram  of  sodium  0  c.c,  1  gram  of  magnesium, 
5  grams  of  calcium  oxide  and  0*25  gram  of  sodium  326-2  c.c,  1  gram 
of  magnesium,  5  grams  of  calcium  oxide  and  0*11  gram  of  lithium 
228  c.c,  and  1  gram  of  magnesium,  5  grams  of  calcium  oxide  and  0*1 
gram  of  sodium  287  c.c  E.  C.  R. 

Fluorine  Derivatives  of  Phosphates,  Sulphates,  Selenates, 
Tellurates,  and  Dithionates.  By  Rudolph  F.  Weinland  and  J. 
Alfa  {Zeit.  anorg.  Chem.,  1899,  21,  43 — 69). — Potassium  monofluoro- 
phosphate  (Abstr.,  1898,  ii,  217)  crystallises  in  the  monoclinic  system, 
[a:h'.c  =  0-8501  : 1  :  0-6268.    y8  =  78°  55']. 

C cesium  monofluorophos2:)hate,  PFl(OH3)*OCs,  obtained  by  evaporating 
a  solution  of  tricsesium  phosphate  (2  mols.)  with  caesium  carbonate 
(1  mol.)  to  dryness,  and  dissolving  the  residue  in  excess  of  hydrofluoric 
acid,  resembles  the  potassium  and  rubidium  salts  in  crystalline  form 
and  properties.  The  corresponding  sodium,  ammonium,  and  silver 
salts  could  not  be  obtained, 
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Tripotassium  difluorodisulphate  {loc.  cit.)  crystallises  in  the  mono- 
clinic  system  [a  :  6 :  c  =  I'OIS  :  1  :  0-8218.  /8  =  71°  21'].  Ccesium  difluoro- 
disulphate^ SgO^FlgCsgH  +  HgO,  is  obtained  in  a  similar  manner  to  the 
potassium  salt  which  it  resembles.  The  corresponding  sodium  and 
ammonium  salts  could  not  be  prepared. 

Tripotassium  difluorodiselenate,  Se^O^FlgKgH  4- HgO,  obtained  by 
evaporating  a  solution  of  potassium  selenate  in  excess  of  hydrofluoric 
acid  in  a  desiccator  over  lime,  crystallises  in  forms  similar  to  those  of 
potassium  fluorosulphate ;  it  quickly  decomposes  on  exposure  to  the 
air  with  loss  of  water  and  hydrogen  fluoride,  and  when  heated  evolves 
water  and  hydrogen  fluoride,  and  then  oxygen,  leaving  a  residue  of 
selenate  and  selenium  dioxide.  The  rubidium  salt,  ScgO^FlgRbgH  +  HgO, 
is  similar  to  the  potassium  salt.  The  caesium  and  sodium  salts  could 
not  be  obtained.  Ammonium  monofluoroselenate,  Se030HFl{NH4)2, 
obtained  on  concentrating  a  solution  of  ammonium  selenate  in  excess 
of  hydrofluoric  acid,  crystallises  in  flat  prisms  belonging  to  the  rhombic 
.system,  quickly  loses  its  lustre  on  exposure  to  the  air,  and  dissolves 
easily  in  water. 

Potassium  di/luorotellwate,  TeOgFlgKg  +  SHgO,  obtained  by  evapo- 
rating a  solution  of  telluric  acid  (1  mol.)  and  potassium  hydroxide 
(2  mols.)  to  dryness  on  the  water-bath  and  dissolving  the  residue  in  a 
slight  excess  of  hydrofluoric  acid,  crystallises  in  microscopic,  octahedral, 
monoclinic  crystals,  is  fairly  stable  in  dry  air,  but  when  heated 
evolves  water  and  a  small  quantity  of  hydrogen  fluoride,  or  at  a  higher 
temperature  oxygen,  and  leaves  a  residue  of  tellurium  dioxide  and 
potassium  fluoride.  It  is  difficult  to  dissolve  in  water,  yielding  a 
faintly  acid  solution,  and  cannot  be  recrystallised  from  hydrofluoric 
acid.  The  rubidium  salt,  Te03Fl2R.b2  -f  SHgO,  obtained  in  a  similar 
manner  to  the  potassium  salt,  crystallises  in  small,  colourless  crystals 
similar  to  and  more  easily  soluble  than  those  of  the  potassium  salt.  The 
corresponding  ammonium  and  sodium  salts  could  not  be  prepared. 

Potassium  difluorodithionate,  SgO^FlgKg  -f  SHgO,  crystallises  from  a 
warm  saturated  solution  of  potassium  dithionate  in  hydrofluoric  acid, 
and  is  extremely  unstable.  When  exposed  to  the  air,  it  quickly 
decomposes  with  evolution  of  water  and  hydrofluoric  acid,  leaving  a 
residue  of  potassium  dithionate ;  when  heated,  water  and  hydrofluoric 
acid  are  at  first  evolved,  then  sulphurous  anhydride,  and  a  residue  of 
potassium  sulphate  is  obtained.  The  rubidium  salt  is  similar  in  all 
respects  to  the  potassium  salt.  Ccesium  monofluorodithionate, 
SgOgFlOHCSg  +  HgO,  obtained  by  saturating  warm  hydrofluoric  acid 
with  caesium  dithionate,  crystallises  in  small,  colourless  prisms,  and  is 
more  stable  than  the  preceding  potassium  salt,  but  similar  to  it  in 
other  respects.     Sodium  and  ammonium  salts  could  not  be  obtained. 

E.  C.  R. 

Decomposition  of  Carbonic  Oxide  by  Metallic  Oxides.  By 
Octave  Boudouard  {Compt.  rend.,  1899,  128,  1522 — 1523.  Compare 
this  vol.,  ii,  287,  365,  and  417). — When  carbonic  oxide  is  decomposed 
at  800°  in  presence  of  oxide  of  nickel  or  cobalt,  or  of  ferric  oxide,  the 
amount  of  decomposition  depends  on  the  time  of  reaction.  The  speed 
of  reaction  at  800°  is  greater  than_at  650°,  equilibrium  being  attained 
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in  2  hours  at  the  higher  temperature,  and  only  after  6  hours  at  the 
lower.  In  the  presence  of  nickel  or  cobalt  oxide  at  800^^,  no  further 
change  occurs  after  the  gaseous  mixture  contains  7  per  cent,  of  car- 
bonic anhydride  and  93  per  cent,  of  carbonic  oxide.  T.  H.  P. 

Decomposition  of  Carbonic  Anhydride  in  presence  of 
Carbon.  By  Octave  Boudouard  {Compt.  rend.^  1899,  128, 
1524 — 1525.  Compare  this  vol.,  ii,  417). — In  continuation  of  the 
experiments  previously  described  (loc.  cit.),  the  reaction  between  car- 
bonic anhydride  and  carbon  at  800°  and  at  925°  has  been  studied. 
Different  forms  of  carbon  were  used,  namely,  wood  charcoal,  bone 
black,  coke,  and  carbon  reduced  from  carbonic  oxide,  the  speed  of 
reaction  being  greatest  with  the  wood  charcoal,  and  least  with  the 
bone  black.  As  is  the  case  at  650°,  so  also  at  800°  the  decomposition 
ceases  when  the  composition  of  the  gaseous  mixture  is  the  same  as  that 
obtained  by  the  action  of  carbonic  oxide  on  nickel  or  cobalt  oxide  at 
the  same  temperature — in  this  case,  7  per  cent,  of  carbonic  anhydride 
and  93  per  cent,  of  carbonic  oxide  (see  preceding  abstract).  At  925°, 
the  proportion  of  carbonic  anhydride  in  the  gaseous  mixture  is  4  per 
cent.  T.  H.  P. 

Action  of  Hydrogen  Sulphide  on  Silicates.     By  Paul  Didier 

{Compt.  rend.,  1899,  128,  1286— 1288).— Many  natural  silicates  are 
partially  attacked  by  hydrogen  sulphide  at  1400°,  change  colour, 
and  become  more  soluble  in  acids,  part  of  the  metallic  constituents 
having  been  converted  into  sulphides.  The  quantity  which  becomes 
soluble  varies  with  the  nature  of  the  mineral  from  about  7  per  cent, 
(peridote)  to  45  per  cent,  (powdered  commercial  cerite).  In  most 
cases,  a  small  quantity  of  sulphuric  acid  is  formed,  and  condenses  in 
the  cool  part  of  the  tube.  The  silica  displaced  by  the  hydrogen  sul- 
phide remains  in  the  free  state,  usually  non-crystalline,  or  in  some 
cases  forms  more  acidic  silicates.  Occasionally  an  annular  deposit 
forms  in  the  cool  part  of  the  tube,  consisting  either  of  silicon  or  a 
silico-formic  compound.  C.  H.  B. 

"  Condensed  "  Metallic  Hydroxides.  By  Ernest  Schlumberger 
{Bull.  Soc.  Ghim.,  1899,  [iii],  21,  467— 468).— A  claim  for  priority 
and  a  criticism  of  Wyrouboff  and  Verneuil  (this  vol.,  ii,  224).  The 
author  prefers  the  expression  '* condensation  "  to  that  of  "poly- 
merisation "  used  by  Wyrouboff  and  Verneuil,  since  the  phenomena 
observed  by  them  (see  this  vol.,  ii,  423)  are  in  the  majority  of  cases 
accompanied  by  a  loss  of  water.  R.  H.  P. 

Hydration  of  Calcium  Oxide.  By  Paul  Rohland  {Zeit.  anorg. 
Chem.,  1899,  21,  28 — 36). — The  author  has  examined  qualitatively 
the  hydration  of  calcium  oxide,  especially  with  regard  to  the  influence 
of  a  third  substance.  The  hydration  is  accelerated  by  the  presence 
of  hydrochloric  or  nitric  acid,  aluminium,  calcium,  or  barium 
chloride,  acetic  acid,  sodium  acetate,  lactic  acid,  asparagine,  or 
ethylic  alcohol.  It  is  retarded  by  the  presence  of  boric  acid,  sodiuip 
or  potassium  hydroxide,  calcium  chromate,  potassium  dichromate, 
acetaldehyde,  glycerol,  cane  sugar,  or  dextrose.  The  following  com- 
pounds do  not  influence  the  hydration;  amnionia,  calcium  hydroxide, 
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Sodium   and    lithium  chlorides,  potassium    hydrogen   carbonate,   and 
potassium  nitrate.  E.  C.  R. 

Mixed  Halogen  Lead  Salts.  By  Victoe  Thomas  {Compt,  rend., 
1899,  128,  1329— 1331).— When  lead  iodide  is  dissolved  in  a  hot 
saturated  solution  of  lead  bromide  and  the  liquid  is  allowed  to  cool, 
lead  iodide  is  first  deposited,  then  greenish-yellow  needles 'of  the  com- 
pound Pbl2,3PbBr2,  and  finally  lead  bromide.  If  the  first  precipitate 
of  lead  iodide  is  not  removed,  it  is  gradually  converted,  as  the  liquid 
cools,  into  the  bromiodide.  When  the  double  salt  is  heated  with 
water,  it  decomposes  and  dissolves,  but  is  formed  again  when  the 
liquid  cools.  Similar  phenomena  are  observed  with  a  solution  of  the 
iodide  in  the  chloride.  The  formation  and  decomposition  of  these 
salts  at  different  temperatures  is  in  accordance  with  Yan't  Hoff's  law 
connecting  with  the  heat  of  formation  of  the  compounds,  the  changes 
in  composition  produced  by  changes  in  temperature.  Since  the  simple 
and  double  salts  can  crystallise  together,  it  follows  that  the  com- 
position of  the  crystals  will  oscillate  between  two  limits,  but  they  are 
not  to  be  regarded  as  mere  mixtures  of  isomorphous  compounds 
(compare  Abstr.,  1898,  ii,  585,  and  this  vol.,  ii,  420).  C.  H.  B. 

Copper  Reduced  at  a  Low  Temperature.  By  Albert  Colson 
(Compt.  rend.,  1899,  128,  1458 — 1460). — On  reducing  cupric  oxide  at 
temperatures  near  200°  by  means  of  hydrogen  or  carbonic  oxide,  an 
active  form  of  the  metal  termed  nascent  copper  is  obtained.  In 
contact  with  bromine,  it  takes  fire,  even  after  being  cooled  to  -  21°, 
or  after  placing  in  a  vacuum ;  in  moist  air,  however,  it  loses  this 
property.  With  nitric  acid,  it  does  not  form  nitric  oxide,  but  is  more 
rapidly  attacked  than  ordinary  copper  filings.  In  density,  magnetic 
properties,  and  action  on  a  nitric  acid  solution  of  a  ferric  salt,  it 
shows  no  difference  from  copper  reduced  at  a  red  heat.  On  hammer- 
ing, "nascent"  copper  loses  its  active  properties.  T.  H.  P. 

Vapours  Emitted  by  the  two  Varieties  of  Mercuric  Iodide. 
By  Desire  Gernez  {Compt.  rend.,  1899,  128,  1516— 1519).— The 
vaporisation  of  mercuric  iodide  was  observed  in  a  special  vacuum 
apparatus  in  which  the  temperatures  of  both  the  vaporising  and  the 
condensing  surfaces  could  be  varied.  The  vapour  given  off  at  all 
temperatures  by  the  yellow  crystals  deposits  yellow,  orthorhombic 
crystals,  no  matter  what  may  be  the  temperature  of  the  cooler  surface 
on  which  deposition  occurs.  The  yellow  crystals  are  also  obtained  from 
the  vapour  emitted  when  the  red  variety  is  vaporised  at  any  tem- 
perature from  25°  up  to  the  point  at  which  the  change  into  the  yellow 
form  takes  place.  If,  however,  the  cool  surface  is  lightly  rubbed  with 
the  red  crystals,  the  form  deposited  is  also  red.  T.  H.  P. 

Action  of  Water  on  Ammonium  and  Potassium  Mercur* 
iodides.  By  Maurice  FRANgois((7omjt)^.  rend.,  1899,  128, 1456—1458). 
— Ammonium  mercuriodide,  Hgl2,NH^I-l-H20,  is  decomposed  by 
water,  mercuric  iodide  being  precipitated  ;  at  ordinary  temperatures, 
the  solution  formed  contains  approximately  one  molecule  of  Hgig  to 
two  of  NH4I.  To  determine  whether  the  compound  Hgl2,2NH4l 
exists  in  the  solution,  the  action  of  water  on  the  double  iodide  has 
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been  studied  at  three  different  temperatures,  and  it  is  found  that,  at 
55°,  about  half  the  mercuric  iodide  of  the  salt  is  precipitated,  whilst 
at  20°  and  90°  the  quantities  of  mercuric  iodide  thrown  d(»wn  are 
respectively  much  less  than  and  much  greater  than  the  half  of  that 
contained  in  the  double  iodide.  Similar  behaviour  is  shown  by 
potassium  mercuriodide,  HglgjKI  +  SHgO,  so  that  when  water  acts 
on  these  compounds,  the  solution  contains  no  definite  salt,  but  is 
merely  a  solution  of  mercuric  iodide  in  the  alkali  iodide  solution. 

T.  H.  P. 

Constitution  of  the  Oxides  of  the  Rare  Metals.     By  GRfeooiRE 

N.  Wyrouboff  and  Auguste  Verneuil  {Compt.  rend.,  1899, 
128,  1573—1575.  Compare  this  vol.,  ii,  224  and  423).— Several 
hydrated  salts  of  cerium  contain  water  of  crystallisation  in  such 
proportion  that  the  number  of  molecules  is  only  integral  when 
multiplied  by  3,  and  in  certain  double  salts  3  mols.  of  cerous  oxide 
are  combined  with  1  mol.  of  a  salt  of  a  monad  metal ;  these  facts 
have  been  advanced  as  an  argument  in  favour  of  the  trivalency  of 
cerium.  The  authors  call  attention  to  the  invalidity  of  such  an 
argument,  which  entirely  disregards  the  existence  of  such  compounds 
as  (CdS04)3  +  8H20,  exactly  analogous  to  (CeSOJg  +  8H2O  ;  SHgClg, 
RbCl ;  and  ThSO^,  KgSO^,  the  formation  of  which  would  thus  disagree 
with  the  supposed  quadrivalency  of  thorium. 

On  evaporating  at  60 — 70°  a  solution  of  cerium,  lanthanum,  didy- 
mium,  or  yttrium  sulphate  in  concentrated  nitric  acid,  well-crystallised 
compounds  of  the  general  formula  2{MS04),M(N03)2  +  wH20  are 
obtained,  n  being  equal  to  2  for  the  cerium  and  lanthanum  compounds, 
and  6  for  those  of  didymium  and  yttrium.  The  substances  are  very 
stable,  and  can  be  recrystallised  from  concentrated  nitric  acid  without 
undergoing  change.  Further,  Job  (Abstr.,  1898,  i,  356)  has  prepared 
stable  compounds  of  the  composition  2MC204,MClo+ 6H2O.  The 
formulae  of  these  two  series  of  substances  show  that  the  oxides  exist 
in  the  oxalates  and  sulphates  in  a  triple  form,  one  of  the  MO  groups 
having  chemical  functions  different  from  those  of  the  other  two. 

T.  H.  P. 

Lanthanum  Peroxide.  By  Petr  G.  Melikoff  and  L.  Pissar- 
JEWSKY  {Zeit.  anorg.  Chem.^  1899,  21,  70—72). — Lanthanum  peroxide 
is  obtained  by  dissolving  pure  lanthanum  oxide  in  nitric  acid,  and  after 
adding  hydrogen  peroxide,  precipitating  with  potassium  hydroxide. 
The  white,  gelatinous  precipitate,  which  is  similar  in  appearance  to 
aluminium  hydroxide,  is  washed  with  hydrogen  peroxide,  then  with 
water,  and  dried  on  a  porous  plate.  The  determination  of  the  ratio 
of  active  oxygen  to  La203  gave  20!La203,  so  that  the  formula  is 
La205  +  nH20  or  HLa03  +  nH20.  When  treated  with  dilute  sulphuric 
acid,  it  yields  hydrogen  peroxide,  with  concentrated  acid,  ozonised 
oxygen,  and  with  carbonic  anhydride,  hydrogen  peroxide  and  lanthanum 
carbonate ;  when  left  in  a  desiccator  over  sulphuric  acid  and  soda 
lime,  it  gradually  decomposes  with  loss  of  oxygen,  but  is  not  completely 
decomposed  even  by  prolonged  heating  at  200°.  Lanthanum  peroxide, 
like  the  oxide,  has  basic  properties,  and  does  not  combine  with  bases  to 
form  salts.  E.  C.  R. 
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Ferric  *'  Hydrogel."  By  Jacobus  M.  van  Bemmelen  {Rec.  Trav. 
Ghim.y  1899,  18,  86  ;  from  Froc.-verb.  Acad.  roy.  Sci.  Amsterdam^  Jan. 
26,  1899.  Compare  Abstr.,  1893,  ii,  169).— A  study  of  the  isotherm, 
for  15°,  of  dehydration,  rehydration,  and  re-dehydration  of  gelatinous 
ferric  hydroxide  shows  that  the  composition  of  this  substance  varies 
with  the  amount  of  moisture  in  the  air ;  no  definite  hydrate  exists, 
contrary  to  Spring's  conclusion  (Abstr.,  1898,  ii,  520),  and  the  sub- 
stance is  merely  FegOg  containing  absorbed  water.  C.  F.  B. 

Chromic  Chloride.  By  Paul  Bohland  {Zeit.  anorg,  GJiem.,  1899, 
21,  37 — 42). — The  violet  chromic  chloride  is  almost  insoluble  in  boil- 
ing water,  but  if  1/20,000  part  of  chromous  chloride  is  present,  it  is 
easily  dissolved,  being  converted  into  the  green  chloride,  and  the  solu- 
tion, on  cooling,  deposits  hygroscopic  needles  of  the  composition 
CrClg  +  6H2O.  The  author  explains  the  conversion  on  the  dissociation 
theory,  and  finds  that  it  is  retarded  by  ethylic  or  methylic  alcohol 
or  acetone.  E.  C.  B. 

Uranium  Compounds.  By  Jules  Aloy  {Bull.  Soc.  Ghim.,  1899, 
[iii],  21,  613 — 616). — In  contact  with  hot  potassium  or  sodium  hydr- 
oxide solution,  crystallised  uranous  sulphate  is  rapidly  converted  into  a 
black,  crystalline  product,  the  liquid  remaining  colourless.  This  pro- 
duct, which  is  readily  freed  from  acid  and  alkali  by  washing  with 
hot  water,  has  the  composition  UOg  +  2H2O,  and  remains  unchanged 
in  the  air  for  several  days ;  on  heating,  it  is  completely  transformed 
into  the  green  oxide,  and  as  it  is  soluble  in  dilute  acids,  it  affords 
a  ready  means  of  preparing  uranous  salts. 

Uranous  chloride  is  formed  when  a  hydrochloric  acid  solution  of 
uranic  hydroxide,  or  of  the  green  oxide,  is  exposed,  in  presence  of  a 
small  quantity  of  alcohol,  to  the  action  of  sunlight.  From  the  solution 
thus  prepared,  it  can  be  obtained  in  pale  green  crystals  by  the  addition 
of  ether. 

Berzelius  found  that,  on  heating  a  solution  of  uranous  chloride 
for  some  hours,  a  black  precipitate  was  produced ;  the  author  finds 
this  to  be  an  oxychloride  of  the  composition  UCl4,5U'02+  lOHgO.  It 
can  be  kept  in  the  air  for  a  long  time  without  turning  yellow,  and  on 
drying  over  sulphuric  acid  presents  a  shining  conchoidal  fracture  ; 
washing  with  water  removes  some  of  the  chlorine. 

Uranous  oxalate  can  be  obtained  crystalline  (1)  by  leaving  uranous 
hydroxide  in  contact  with  oxalic  acid  solution,  or  (2)  by  adding 
oxalic  acid  solution  to  a  sulphuric  acid  solution  of  uranous  hydroxide  ; 
it  forms  faintly  greenish-white,  elongated  rectangular  prisms  of  the 
composition  ^{pj^^2  +  ^H^O,  and  is  insoluble  in  water.  Potassium  or 
sodium  hydroxide  solution  decomposes  it,  giving  a  voluminous  pre- 
cipitate of  uranous  hydroxide,  and  on  heating  in  a  current  of  hydrogen, 
it  is  converted  into  dioxide. 

On  mixing  recently  precipitated  uranous  hydroxide  with  a  cold 
dilute  solution  of  arsenic  acid,  uranous  arsenate,  UH2( As04)2 -h  2  H2O, 
gradually  separates  in  thin,  pale  green  needles,  stable  at  ordinary 
temperatures  j  it  is  insoluble  in  water,  but  dissolves  partially  in  excess 
of  arsenic  acid.  T.  H.  P 
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Mineralogical   Chemistry. 


Indium  in  Tungsten  Minerals.  By  Elizabeth  A.  Atkinson 
{J.  Amer.  Chem.  Soc,  1898,  20,  811— 813).— The  author  confirms 
Hoppe-Seyler's  observation  as  to  the  presence  of  indium  in  wolframite 
from  Zinnwald,  and  in  support  of  his  suggestion  that  the  indium  was 
really  present  in  the  zinc  blende  accompanying  this  mineral,  shows 
that  neither  indium  nor  zinc  was  present  in  other  tungsten  minerals, 
namely,  wolframite  from  Cornwall,  hubnerite  from  Colorado,  and 
scheelites  from  New  Zealand  and  Bohemia.  L.  de  K. 

Phosphorus  and  Arsenic  in  Minerals  of  the  Island  of  Elba. 
By  P.  Toso  {Zeit.  Kryst.  Min.,  1899,  31,  406  ;  from  Boll.  R.  Com.  Geol, 
1897,  28,  216— 248).— Thirteen  analyses  by  Mattirolo  and  Aichino  of 
iron  ores  from  Elba  show  the  presence  of  Ee,  59 '38 — 67"26  ;  P,  trace  to 
0*785  ;  As,  trace  to  0-315  per  cent.  L.  J.  S. 

Iodine  and  Bromine  in  Fumarole  Products  from  Vesuvius. 
By  E.  ViTTORio  Matteucci  {Zeit.  Kryst.  Min.,  1899,  31,  399  ;  from 
Rend.  Accad.  Sci.  Fisiche,  etc.,  JVapoli,  1897,  [iii],  3,  151 — 152). — 
Iodine  and  bromine  have  been  detected  in  the  fumarole  products  of 
the  Yesuvian  eruption  of  1895.  L  J.  S. 

Selenium  in  Fumarole  Products  from  Vesuvius.  By  R. 
ViTTORio  Matteucci  and  Ercole  Giustiniani  {Zeit.  Kryst.  Min., 
1899,  31,  399  ;  from  Rend.  Accad.  Sci.  Fisiche,  etc.,  Napoli,  1897,  [iii], 
3,  100 — 101). — A  "bright  red  incrustation,  formed  during  the  eruption 
of  July  3,  1895,  was  found  to  contain  selenium,  together  with  fluorine, 
phosphorus,  and  boron.  L.  J.  S. 

Saline  Sublimation  from  Vesuvius.  By  Pasquale  Franco 
{Zeit.  Kryst.  Min.,  1899,  31,  399  ;  from  Rend.  Accad.  Sci.  Fisiche,  etc., 
Napoli,  1897,  [iii],  3,  192 — 196). — A  greenish  or  white  granular  sub- 
limation product  of  the  last  Vesuvian  eruption  has  the  following 
composition  : 

NaCl.      KCl.       K2SO4.    CiiCl2  +  2HoO.    FeaCle  +  eHgO.   PbCJa-     CaCla-       Total. 
77-08     8-44       8-44  3-21  "  1-61  0-24      0-98     10000 

Also  traces  of  MgClo,  NH^Cl,  ZnClg,  and  TlClg,  but  no  helium. 

L.  J.  S. 

Sodium  Hydrogen  Carbonate  on  Vesuvian  Lava.  By  R. 
Vittorio  Matteucci  {Zeit.  Kryst.  Min.,  1899,  31,  400  ;  from  Rend. 
Accad.  Sci.  Fisiche,  etc.,  Napoli,  1897,  [iii],  3,  223— 232).— The 
presence  of  sodium  hydrogen  carbonate,  together  with  sodium  car- 
bonate, sulphate,  and  chloride,  is  noted  in  a  saline  incrustation  on 
Vesuvian  lava  of  1895.  L.  J.  S. 

Composition  of  Parisite  from  Montana.  By  Samuel  L. 
Penfield  and  Charles  H.Warren  (^mer.*/.  /S'ci.,1899,  [iv],  8,  21 — 24). 
— The  rare  mineral  parisite  has  recently  been  found  in  Montana  in  a 
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white,  loosely  coherent  matrix,  having  the  appearance  of  a  decomposed 
rhyolite.  The  specimens  are  supposed  to  have  come  from  near  Pyrites, 
Ravalli  Co.  The  yellowish-brown  crystals  average  1  mm.  in  diameter 
and  1  cm.  in  length,  and  are  scattered  with  crystals  of  pyrites 
throughout  the  white  matrix.  They  are  hexagonal,  and  show  oscilla- 
tions between  prisms  and  steep  pyramids  ;  goniometric  measurements 
are  given.  Analysis  of  impure  material  gave  I.  Analysis  II  is  of  a 
pure  crystal  from  Muso,  Colombia,  S.A.,  the  original  locality  for 
parasite  (analyses  I  and  II  by  Warren). 

Total 
less  O 
CO2.    F.  Ce203.(La,Di)203.  CaO.  FesOg.  NagO.  K2O.  HgO,  Gangue.  for  F.  Sp.gr. 
I.  22-93  5-90  26-14      28-46       10-98  0-80      0-69     0-19  0-26     [6-13]    100*00  4-128 
11.24-22  6-82  30-67      29-74      10-70  0*20      0-20     0-10    —        —        99-78  4-302 

The  second  analysis  gives  the  formula  2(R"'F)C03-hCaC03  or 
(R"T)2Ca(C03)3.  L.  J.  S. 

Formula  of  Tourmaline.  By  H.  Rheineck  {Zeit.  Kryst.  Min., 
1899,  31,  385 — 386). — The  formula  for  tourmaline  recently  proposed 
by  Penfield  and  Foote  is  H2oB2Si402i  (this  vol.,  ii,  334).  If,  however, 
the  fluorine  in  their  analyses  is  combined  with  the  metals,  the  ratio  of 
Si :  H  is  4  :  19-33.  This  taken  with  the  extreme  ratios,  Al :  Si=  1  :  0*75 
and  1  :  1*21,  pointed  out  by  Rheineck  in  1893,  gives  the  two  general 
formulae,  H5AlgB3Sig03i  and  Hj^AlgRgSigOgj,  with  the  intermediate 
members  HgAl^B3Sig03j  and  Hj^AlgBgSigOgj.  Such  acids  with  B3SiQ 
could  contain  27,  29,  31,  or  33  hydroxyl  groups,  and  this  agrees  with 
the  results  of  Riggs'  (1888)  analyses.  L.  J.  S. 

Origin  of  Glaucophane  Rocks.  By  Harry  Rosenbusch  {Ghem. 
Centr.,  1899,  i,  451  ;  from  Sitz.-her.  AJcad.  Berlin,  1899,  706—717).— 
The  arfvedsonite-amphiboles  (arfvedsonite,  riebeckite,  hastingsite,  &c.) 
occur  only  as  original  constituents  of  eruptive  rocks,  whilst  the 
"  glaucamphiboles  "  or  glaucophane-amphiboles  (glaucophane,  gastal- 
dite,  crossite)  occur  only  in  dynamo-metamorphic  rocks.  The 
chemical  composition  (as  shown  by  two  quoted  analyses)  of  glauco- 
phane-rocks  is  identical  with  that  of  a  normal  gabbro  magma,  and 
there  is  also  microscopic  evidence  to  show  that  glaucophane-rocks  owe 
their  origin  to  the  dynamo-metamorphism  of  gabbros,  diabases,  &c. 
In  these  rocks,  the  alkali  is  present  in  the  glaucophane,  whilst  in 
orthoamphibolites,  which  may  also  be  derived  from  gabbros,  &c.,  the 
alkali  is  present  in  felspar.  L.  J.  S. 

Eruptive  Rocks  of  Cape  Blanc  in  Algeria.  By  Louis  Duparc 
and  E.  Ritter  {Compt.  rend.,  1899,  128,  1356— 1358).— The  eruptive 
rocks  of  Cape  Blanc  in  Algeria  contain  biotite,  with  inclusions  of 
apatite  or  more  rarely  of  zircon ;  hornblende  (also  with  inclusions  of 
apatite)  usually  much  altered  in  appearance,  and  small  in  quantity ; 
plagioclases,  chiefly  of  a  somewhat  basic  type.  There  is  no  regular 
succession  of  the  felspathic  zones.  Quartz  is  rarely  present  and  is 
much  altered.  The  second  consolidation  is  sometimes  a  colourless 
isotropic  glass,  with  perlitic  fissures,  but  in  most  cases  the  matrix  is 
crystalline  and  of  a  distinctly  microgranulitic  structure.  Quartz  is 
abundant  and  encloses  chloritic   biotite  and  opaque  grains  of  an  iron 
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compound.  The  microgranulitic  matter  contains  SiOg,  63*0  to  67*88  ; 
AI2O3,  U-45  to  17  40  ;  FegO^,  5-03  to  5-74;  CaO,  5-19  to  5*71  ;  MgO 
and  alkalis,  6*27  to  8  38  ;  loss  on  heating,  0*47 — 0-48.  The  rooks  are 
neovolcanic  quartz-porphyries  of  a  basic  character  with  microgranu- 
litic or  vitrophyric  structure.  C.  H.  B. 

Iodine  in  the  Mineral  Waters  of  Royat.  By  Andee  Duboin 
{Compt.  rend.,  1899,  128,  1469— 1470).— The  author  has  tested  water 
from  the  Eag^nie  spring  at  Royat  for  the  presence  of  iodine.  Potass- 
ium hydroxide  solution  was  added  until  alkaline  to  prevent  the 
formation  of  calcium  or  magnesium  iodide  and  the  estimation  then 
carried  out  by  Gautier's  method  (this  vol.,  ii,  477)  ;  by  this  means,  no 
iodine  was  detected.  On  evaporating  the  water  to  dryness  and  fusing 
the  residue  with  caustic  potash,  0*04  milligram  of  iodine  per  litre  was 
found.  The  author  is  therefore  of  opinion  that  the  iodine  is  present 
in  organic  combination ;  this  would  explain  the  fact  that  the  waters 
lose  some  of  their  characteristic  properties  on  keeping.  T.  H.  P. 

Fluorine  in  Mineral  Waters.  By  Charles  Lepierre  {Compt. 
rend.,  1899,  128,  1289 — 1291). — The  author  maintains  that,  contrary 
to  the  view  of  Parmentier  (this  vol.,  ii,  501),  small  quantities  of 
fluorine  are  not  uncommon  in  mineral  waters,  their  presence  having 
been  observed  by  many  chemists.  The  mineral  water  of  Gerez,  in  the 
north  of  Portugal,  is  exceptional ;  it  contains  only  0*296  to  0*310  gram 
of  solid  matter  per  litre,  but  of  this  0*022  to  0*025  gram  is  an  alkali 
fluoride,  probably  sodium  fluoride.  The  presence  of  this  unu«;ual  con- 
stituent may  be  an  important  factor  in  the  well-known  therapeutic 
value  of  this  water  in  liver  complaints. 

For  the  detection  of  fluorides  in  natural  water,  the  formation  of 
microscopic  crystals  of  sodium  silicofluoride  with  their  well-defined 
form  is  frequently  of  value.  C.  H.  B. 


Physiological   Chemistry. 


Influence  of  Alcohol  on  Respiration  in  Man.  By  Hermann 
Wendelstadt  (P/tiigers  Archiv.,  1899,  76,  223— 275).— Large  doses 
of  alcohol  increase  the  respiration  in  most  cases  in  men  who  are  not 
fatigued,  although  sometimes  only  to  a  small  extent.  In  fatigued 
individuals,  the  increase  is  always  seen,  and  is  much  greater.  This 
action  is  seen  at  its  best  if  the  alcohol  is  administered  as  a  wine  with 
rich  bouquet.  W.  D.  H. 

Modifications  in  Metabolism  produced  by  Diphtheria  Toxin. 
By  Diarmid  Noel-Paton,  Jamks  Craufurd  Dunlop,  and  Ivison 
Macadam  (/.  Physiol.,  1899,  24,  331— 355).— Under  the  influence  of 
the  diphtheria  toxin  in  the  dog,  the  digestion  and  absorption  of  pro- 
teiHs  are  not  interfered  with,  but  there  is  a  great  increase  in  proteid 
katabolism^  the   amounts  of  urea,  ammonia,  and  uric  acid  are  not 
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affected,  but  the  increase  of  urinary  nitrogen  is  in  some  other  form. 
Similarly,  the  sulphur,  but  not  the  sulphuric  acid,  is  increased  in  the 
urine.  The  phosphorus  of  the  urine  is  not  increased,  so  apparently 
there  is  no  increase  in  the  katabolism  of  nucleins.  There  is  no  marked 
alteration  in  the  proportion  of  sodium  and  potassium,  but  the  ex- 
cretion of  chlorine  is  markedly  lessened.  W.  D.  H. 

Action  of  Various  Substances  on  the  Activity  of  Saliva 
By  F.  KtJBEL  (Pfliiger's  Archiv.,  1899,  76,  276— 305).— With 
regard  to  sodium  chloride,  the  more  concentrated  the  starch,  the 
more  concentrated  must  a  salt  solution  be  to  exercise  an  inhibi- 
tory influence  on  saliva ;  or,  to  put  it  another  way,  a  salt  solu- 
tion of  such  a  strength  that  it  delays  the  salivary  digestion  of  starch 
of  a  certain  degree  of  concentration  will  further  its  activity 
when  the  starch  is  more  concentrated.  Using  dilute  solutions  of 
corresponding  strengths,  salivary  digestion  is  furthered  by  sodium 
fluoride,  then  follow  in  the  order  named  the  chloride,  bromide,  and 
iodide,  the  last  having  the  least  action  ;  as  the  saline  solutions  increase 
in  strength,  the  action  becomes  less  and  less,  and  finally  the  activity  of 
saliva  is  hindered.  The  corresponding  potassium  salts  act  similarly, 
but  less  energetically,  than  those  of  sodium.  Alkali  diminishes,  but 
very  dilute  acid  favours,  salivary  action.  W,  D.  H. 

Relative  Volume  or  Weight  of  Blood-corpuscles  and 
Plasma.  By  George  N.  Stewart  {J.  Physiol. ,  1899,  24,  356—373). 
— The  relative  quantity  of  corpuscles  and  serum  in  defibrinated  blood 
can  be  determined  by  adding  to  a  definite  quantity  of  the  blood  a 
known  amount  of  a  solution  of  haemoglobin  in  the  serum  of  the  blood, 
centrifugating,  and  comparing  the  concentration  of  the  haemoglobin 
in  the  serum  and  in  the  original  solution.  The  relation  can  also  be 
determined  by  measuring  the  electrical  conductivity  of  the  blood  and 
serum,  and  substituting  the  values  in  the  formula  p  =  \^)lXs{l80  — 
X(6)—  J\b)),  or  in  the  formula  jo=  174X(5)- (X(5,)7X(s),  where  A(j)  is  the 
conductivity  of  the  blood  at  5°  x  10^,  \{s)  that  of  the  serum,  and 
p  the  number  of  c.c.  of  serum  in  100  c.c.  of  blood.  In  the  dog, 
p  varies  from  40  to  74.  W.  D.  H. 

Influence  of  Carbonic  Anhydride  and  of  Alkali  respectively 
on  the  Anti-bacterial  Properties  of  Blood  and  Similar  Fluids. 
By  Hartog  J.  Hamburger  {Virchow's  Archiv.y  1899,  156,  329 — 374). 
— If  carbonic  anhydride  is  allowed  to  act  on  blood,  the  bactericidal 
powers  of  the  serum  are  increased  ;  this  is  due  to  (1)  the  greater  con- 
centration of  the  serum,  for,  under  the  influence  of  the  gas,  the  red 
corpuscles  take  up  water  ;  (2)  the  anti-bacterial  power  of  the  carbonic 
anhydride  itself,  and  (3)  the  increase  in  the  serum  of  diffusible 
alkali ;  this  comes  partly  from  the  corpuscles,  partly  from  the  albu- 
minates of  the  serum.  For  similar  reasons,  the  serum  of  normal 
venous  blood  is  more  bactericidal  than  that  from  arterial  blood.  The 
blood  from  positions  of  venous  congestion,  oedema  fluid,  and  exudations 
containing  numerous  cells  (like  '  laudalDle  pus '),  possess  increased 
anti-bacterialjpower,  W.^D.  H. 

41—2 
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Physiological  Relationships  of  Lactose,  especially  on  the 
Intestine.  By  Ernst  Weinland  {Zeit.  Biol,  1899,  38,  16—62). — 
In  sucking  animals  (including  the  new-born  child),  there  is  in  the 
small  intestine  a  ferment,  lactase,  which  is  soluble  in  water,  and 
capable  of  hydrolysing  milk  sugar.  This  is  present  also  in  the  full- 
grown  dog,  pig,  and  horse,  but  not  in  the  full-grown  ox,  sheep,  rabbit, 
and  hen.  In  the  case  of  the  calf,  22 — 23  grams  of  lactose  were  in- 
verted in  a  digestion  lasting  4f  hours  at  39°.  After  several  months 
feeding  on  milk,  the  rabbit,  and  even  the  hen,  develop  the  ferment 
in  their  intestine.  In  the  dog,  feeding  on  milk  sugar  does  not 
increase  the  glycogen  in  the  liver;  a  rise  of  the  respiratory  quotient 
is  attributed  to  the  bacterial  decomposition  of  the  sugar  in  the 
intestine.  W.  D.  H. 

Influence  of  Inanition  on  the  Glycogen  in  the  Animal  Body. 
By  Eduard  PfliJger  {Pfliiger's  Archiv.,  1899,  76,  1—20).— The 
author's  present  experiments  on  hens,  together  with  those  of  others 
quoted,  show  that  the  glycogen  in  the  liver  and  in  the  muscles  steadily 
sinks  as  inanition  progresses.  This  is  entirely  at  variance  with 
0.  Yoit's  idea  that  glycogen  can  increase  from  the  splitting  up  of  fat 
or  proteid  during  the  winter  sleep  of  hibernating  animals. 

W.  D.  H. 

Conversion  of  Nuclein  Bases  into  Uric  Acid  by  the  Action 
of  Oxygen  on  Tissue  Extracts.  By  Wilhelm  Spitzer  (PJluger's 
Archiv.,  1899,  76,  192— 203).— By  the  digestion  of  extracts  of  liver 
and  spleen  at  40°,  air  being  allowed  to  bubble  through  them  and 
putrefaction  being  excluded,  uric  acid  is  formed ;  this  is  due  to  the 
oxidation  of  xanthine,  hypoxanthine,  and,  to  a  less  extent,  of  adenine 
and  guanine.     This  confirms  Horbaczewski's  previous  work. 

W.  D.  H. 

Chemical  Stimulation  of  Nerve-containing  and  Nerve-less 
(Curarised)  Skeletal  Muscles.  By  G.  Zenneck  {Pflilgers  Archiv., 
1899,  76,  21 — 58). — Curarised  muscles  in  the  frog  contract  more 
strongly  to  chemical  stimuli  (ammonia,  ether,  chloroform)  than 
muscles  which  contain  nerves.  Solutions  which  stimulate  motor 
nerves  work  more  vigorously  on  nerveless  muscles.  Attention  is 
directed  at  some  length  to  the  graphic  record  of  such  contractions. 

W.  D.  H. 

"  Physiological  Effects  of  Peptone.  By  William  H.  Thompson 
(/.  Physiol,  1899,  24,  374—409.  Compare  Abstr.,  1897,  ii,  60).— 
Amphopeptone  retards, antipeptone hastens, coagulation;  with  proteoses, 
both  phases  are  obtained.  All  the  ingredients  of  Witte's  peptone, 
except  antipeptone,  possess  vaso-dilating  powers ;  the  increasing  order 
of  potency  is  amphopeptone,  deuteroproteose,  heteroproteose,  and 
protoproteose  ;  this  is  due  to  a  direct  effect  on  the  walls  of  the  vessels. 
Tracings  are  given  which  show  this  effect  on  the  intestinal,  and  to 
a  less  extent  on  the  renal  vessels,  W.  D.  H.   i 
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[Physiological  Action  of]  Aspirin  (Acetylsalicylic  Acid).  By 
Heinrich  Dreser  {Pfluger's  Archiv.,  1899,  76,  306— 318).— It  is 
essential  that,  if  salicylic  preparations  are  to  be  of  any  medicinal 
value,  they  must  be  in  such  a  form  that  salicylic  acid  is  liberated  as 
soon  as  possible  after  absorption.  The  unpleasant  taste  of  sodium 
salicylate  has  led  to  the  introduction  of  numerous  salicyl  compounds, 
in  many  of  which  an  alkyl  group  has  been  introduced.  The  present 
paper  suggests  an  acetyl  group  is  better,  and  specially  praises  acetyl- 
salicylic acid,  for  which  the  name  aspirin  is  suggested.  It  is  easily 
split  up  by  the  gastric  juice,  or  after  absorption  in  the  alkaline  fluids 
of  the  body ;  its  action  on  the  nervous  system  is  not  so  irregular  as 
that  of  sodium  salicylate,  and,  moreover,  it  stimulates  the  heart  instead 
of  depressing  it  as  the  sodium  salt  does.  W.  D.  H. 

Physiological  and  Toxicological  Study  of  Ivy  and  Hederin. 
By  Albert  Joanin  {Compt.  rend.,  1899,  128,  1476— 1478).— On  cold- 
blooded animals,  hederin  has  not  a  very  strong  toxic  action,  5  milligrams 
being  required  to  kill  a  frog  of  from  35  to  40  grams  weight ;  a  slow 
and  progressive  paralysis  sets  in,  death  occurring  after  24  or  30  hours. 
With  warm-blooded  animals,  the  action  is  more  intense,  the  doses 
necessary  to  produce  death  being  5  to  7,  3  to  4,  or  2  to  3  centigrams 
per  kilogram  of  body  weight,  according  as  the  injection  is  hypodermic, 
intraperitoneal,  or  intravenous.  In  all  three  cases,  the  symptoms 
are  prostration,  shivering,  hypothermy  often  very  accentuated,  flatu- 
lence, diarrhoea  sometimes  sanguineous,  coma,  and  death.  When  in- 
jected into  a  dog's  stomach,  hederin  causes  abundant  vomitings  and 
has  also  a  very  pronounced  purgative  action.  Hederin  causes  a 
lowering  of  the  arterial  pressure  which  is  transitory  for  small  doses, 
but  with  large  doses  the  decrease  of  pressure  increases  until  death 
occurs.  Hederin  is  hence  an  emeto-cathartic,  and  to  its  presence  ivy 
owes  its  emetic  and  purgative  effects  ;  the  nervous  symptoms  caused 
by  ivy  are  probably  due  to  some  other  principle.  T.  H.  P. 

Toxic  Action  of  Sodium  Fluoride.  By  Herbert  B.  Baldwin 
(/.  Amer.  Ghem.  Soc,  1899,  21,  517— 522).— Sodium  fluoride,  taken 
in  doses  varying  from  about  0'25  to  9  grams,  produces  nausea, 
vomiting,  and  salivation,  also  frequently  diarrhoea,  the  effects  varying 
in  intensity,  of  course,  with  the  constitution  of  the  individual.  In 
one  case,  where  a  man  accidentally  took  at  least  10  grams,  death  en- 
sued  within  24  hours.  In  cases  of  suspected  poisoning,  the  urine  may 
be  advantageously  tested  for  fluorine.  Sodium  fluoride  ought  to  be 
included  as  a  second-class  poison  in  works  on  toxicology. 

L.  de  K. 
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Alcoholic  Fermentation  without  Yeast  Cells.  IX.  By 
Eduard  Buchner  and  Eudolf  Bapp  {Ber.y  1899,  32,  2086—2094. 
Compare  this  vol.,  ii,  236). — As  the  result  of  numerous  experiments, 
the  following  conclusions  are  drawn  : 

1.  When  yeast  which  has  been  well  triturated  with  kieselgiihr  and 
quartz  sand  is  fractionally  filtered  under  a  pressure  of  60  kilos,  per 
square  cm.,  the  liquid  which  runs  through  first  is  far  less  active  than 
the  later  fractions,  the  most  active  portion  being  obtained  by  a  second 
trituration  and  filtration  without  the  addition  of  more  water.  From 
1200  grams  of  yeast,  with  the  gradual  addition  of  65  c.c.  of  water, 
730  c.c.  of  active  extract  may  be  obtained.  When,  however,  the 
extract  is  filtered  through  biscuit  porcelain,  the  first  20  c.c.  are  much 
more  active  than  any  of  the  subsequent  fractions. 

2.  Fermentation  takes  place  equally  readily  with  solutions  of  sugar 
containing  from  15  up  to  30  per  cent,  of  sugar;  in  each  case,  toluene 
is  added,  and  the  temperature  kept  at  23°.  When  sugar  is  not 
present,  very  little  fermentation  takes  place,  the  maximum  amount  of 
carbonic  anhydride  evolved  from  20  c.c.  of  extract  being  after  40  hours 
0-06  gram,  and  after  88  hours  O'l  gram. 

3.  Starch  itself  is  not  fermented  by  the  extract,  but  "soluble 
starch"  and  dextrins  of  various  origins  are  readily  fermented  (compare 
Abstr.,  1898,  i,  396).^ 

4.  Glucose  and  fructose  are  fermented  at  practically  the  same  rate 
as  one  another,  both  by  yeast  extract  and  by  fresh  Munich  bottom 
yeast.  This  conclusion,  however,  is  not  in  accord  with  statements 
made  by  other  authorities  (compare  Duclaux,  Prior,  and  Kayser). 

5.  The  previous  irregularities  (Abstr.,  1898,  i,  396  and  480)  noticed 
on  the  addition  of  potassium  arsenite  to  the  yeast  extract,  are  probably 
to  be  explained  by  the  proteids  in  the  extract  protecting  the  zymase 
from  the  action  of  the  arsenite,  as  it  has  been  found  that  the  dilution 
of  the  extract  with  water,  in  the  presence  of  2  per  cent,  of  arsenite, 
practically  stops  fermentation,  whereas  dilution  with  blood  serum  or 
liquids  rich  in  proteids,  or  even  sugar  solution,  in  the  presence  of  the 
same  amount  of  arsenite,  retards  the  fermentation  to  a  slight  extent 
only.  Glucose  can  also  be  fermented  to  a  certain  extent  by  yeast 
extract  in  the  presence  of  arsenite.  J.  J.  S. 

Formation  of  Glycogen  in  Yeast  Extract.  By  Max  Cremer 
{Ber.,  1899,  32,  2062—2064).— The  extract  obtained  from  fresh 
yeast  gives  the  usual  glycogen  reactions,  but  these  are  no  longer 
shown  when  the  extract  has  been  kept  for  some  6 — 12  hours.  If,  how- 
ever, those  extracts  which  give  little  or  no  glycogen  reaction  are 
mixed  with  10  per  cent,  or  stronger  solutions  of  fermentable  sugars 
and  then  investigated  at  the  end  of  12 — 24  hours,  it  is  found  that,  in 
most  cases,  the  presence  of  glycogen  can  be  again  detected.  Fresh 
yeast  and  a  temperature  of  10 — 12°  appear  to  be  the  necessary  factors. 
The  newly-formed  glycogen  exhibits  less  opalescence  than  that  originally 


A1203. 

7-5 

Fe,03. 
3  5 

CaO. 
63-0 

MgO. 
2-0 

21-84 

10-94 

24-23 

9-36 

L. 

deK. 

VEGETABLE   t»HVSIOLOGY   AND    AGHlCtJLTURE.  607 

present.     The  bearing  of  this  discovery  on  the  theory  of  the  reactions 
in  yeast  extract  is  given.  J.  J.  S. 

Decomposition  of  Cement  under  the  Influence  of  Bacteria. 
By  Georg  Barth  {Zeit.  angew.  Chem.,  1899,  489). — In  reference  to 
Stutzer  and  Hartleb's  work  on  this  subject  (this  vol.,  ii,  505),  it  is 
stated  that  the  decomposition  of  cement  may  take  place  in  a  com- 
paratively short  time.  In  one  particular  case,  the  cement  crumbled 
after  the  water  reservoir  had  been  in  use  for  only  three  years.  The 
following  analyses  show  that  a  large  proportion  of  the  lime  had  been 
washed  out  : 

SiOs. 

Original  Portland  cement...    20-0 

Disintegrated  cement   33-21 


Physiological  Significance  of  Alcohol  in  the  Vegetable 
Kingdom.  By  P.  Maze  {Gompt.  rend.,  1899,  128,  1608—1610).^ 
When  peas  are  placed  in  contact  with  water,  they  gradually 
diminish  in  weight  and  in  the  water  relatively  large  quantities  of 
alcohol  are  found.  Thus  100  peas  in  100  c.c.  of  water  at  22 — 23° 
yielded  4'63  per  cent,  of  their  weight  of  alcohol  in  4  days  and  10*54 
per  cent,  in  13  days  ;  starch  and  small  quantities  of  reducing  sugars 
were  also  found  in  the  water.  Peas  from  which  the  embryos  have 
been  removed  give  a  similar  production  of  alcohol  and  also  a  distinct 
odour  of  aldehydes.  Alcohol  thus  appears  to  be  a  normal  and 
necessary  product  of  the  digestion  of  the  carbohydrates  of  peas 
during  development  and  it  is  probably  formed  at  the  expense  of  the 
glucoses  in  the  living  cells  by  a  diastatic  process.  T.   H.  P. 

Lability  and  Energy  in  Relation  to  Protoplasm.  By  Oscar 
LoEW  {Imp.  Univ.  Coll.  of  Agric.  Tokyo,  Bui,  1897,  2,  393—405. 
Compare  '*  The  Energy  of  Living  Protoplasm,"  London,  1896). — Albu- 
min is  produced  by  the  condensation  of  the  hypothetical  aspartalde- 
hyde  which  is  formed  in  plant  cells  either  from  asparagine  or  from 
formaldehyde  and  ammonia.  The  albumin  of  living  protoplasm  differs 
chemically  from  that  of  dead  protoplasm.  Plants  frequently  contain, 
as  reserve  material,  a  highly  labile  aldehydic  form  of  albumin.  The 
chemical  nature  of  this  substance  is  altered  by  the  same  influences  as 
those  by  which  the  protoplasm  is  killed.  It  is  believed  that  active 
albumin  gives  rise  to  living  matter. 

The  lability  of  the  albumin  of  living  protoplasm  is  due  to  the 
presence  of  aldehyde  and  amido-groups. 

The  conversion  of  the  albumin  of  living  into  that  of  dead  proto- 
plasm presents  a  remarkable  analogy  to  the  transformation  of  an 
unstable  substance  into  a  stable  moditication.  N.  H.  J.  M. 

The  Causes  of  the  Transformation  of  Sap-wood  into  Wood 
in  Oaks  (Quercus  Robur  and  Q.  Pedunculata).  By  Emile  Mer 
{Ann.  Agron.,  1899,  25,  281 — 289). — During  the  change  of  sap-wood 
into  wood,  the  reserve  of  starch  is  partly  resorbed  and  an  abundant 
production  of  tannin  takes  place.     The  latter,  being  unable  to  spread 
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to  any  extent  in  the  duramen  already  formed,  remains  in  the  radial 
and  woody  cells. 

When  dead  wood  is  in  contact  with  live  wood,  there  is,  as  a  rule, 
a  migration  of  tannin,  and,  in  the  case  of  conifers,  of  resin  from 
the  latter ;  starch,  however,  does  not  penetrate  into  the  dying  wood. 
The  migration  of  tannin  is  due  to  evaporation  in  the  dead  wood. 

The  following  observations  were  made  after  a  ring  of  bark  was 
removed  from  the  trunk  of  an  oak.  At  first  there  was  an  accumula- 
tion of  starch  ;  subsequently,  as  the  outside  decayed,  the  amount  of 
tannin  increased. 

The  tannin  in  fully-developed  wood  is  produced  from  the  starch 
present  in  the  same  layer,  from  a  part  of  the  starch  present  in  the 
younger  woody  rings,  and  from  the  starch  which  is  resorbed  in  the 
sap-wood.  N.  H.  J.  M. 

Commercial  Varieties  of  Mate.  By  Eduard  Polenske and  Walter 
BussE(C/iem.  Ceiitr.,  1899, i,  442  ;  from  Arh.  Kais.Ges.-A,  15, 171—177). 
— Four  samples  of  mate  from  Brazil  were  examined  :  (1)  finely-divided 
side-portions,  mostly  young  leaves ;  (2)  coarsely-ground  sample,  con- 
taining old  leaves  ;  (3)  the  same  with  numerous  mid-ribs  and  stalks  ; 
(4)  a  sample  containing  50  per  cent,  of  very  roughly-ground  stems  and 
stalks.     The  percentage  composition  is  as  follows  : 

Soluble  or- 
ganic matter  In  ash. 
"Water.  Extract.  Tannin,  (excl.  tannin).  CafFein.      Ash.      Mn304.  Fe203&Al203. 

1.  6-79  36-66  9-59  22-25  0-88  6*00  5-51  4*03 

2.  6-78  35-63  8-87  22-17  0-71  6-02  6-45  4-21 

3.  6-98  34-13  8-10  21-83  0-53  5-44  5-90  3*00 

4.  7-26  30'56  6*68  19-98  0-50  5-66  4-51  3-47 

N.  H.  J.  M. 

Oil  of  Maize.  By  Cyril  G.  Hopkins  (/.  Amer.  CJiem.  Soc.^  1898, 
20,  948 — 961). — This  fat,  which  belongs  to  the  drying  oils,  has  the 
following  composition :  Cholesterol,  1*37  ;  lecithin,  1-49  ;  stearin  (]), 
3'66;  olein,  44-85;  linolein,  48*19;  total,  99*56  per  cent.  It  has  a 
sp.  gr.  varying  from  0*9245  to  0*9258,  and  solidifies  at  about  -  36°. 
When  the  temperature  is  gradually  raised,  it  becomes  transparent  at 
-  14°,  but  does  not  actually  fuse  below  -  2*4°.  L.  de  K. 

Employment  of  Mangel  Wurzels  in  Cattle  Feeding.  By 
L.  BRETiGNii:RE  and  Dupont  {Ann,  Agron.,  1899,  25,  257 — 281). — 
Sheep-feeding  experiments  were  made  with  three  varieties  of  mangolds, 
(1)  tankard,  (2)  a  rich  variety,  and  (3)  an  intermediate  variety,  the 
average  weight  (in  grams)  and  the  composition  of  which  was  as 
follows : 

Drv  Per  cent,  in  drv  matter. 

Ether  extract.  Ash. 

0-08  6*54 

0-3  4-0 

0-3  5*26 

The  juice  contained  (1)  9-4,  (2)  16*6,  (3)  12'1  per  cent,  of  sugar,  and 
the  sugar  in  the  roots  amounted  to  (1)  8*8,  (2)  15-6,  and  (3)  11*3  per 


Dry 

Per  cent,  in  dry  matter. 

Av.  wt. 

matter. 

Sugar. 

Organic  N.  Nitric  N.    Cellulose. 

1.  1446 

15*7 

56*0 

1-63       0*157          4-5 

2.     454 

22-3 

70*1 

1*10        0030          5*2 

3.     614 

180 

62*7 

1-39        0*138          4*3 
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cent.  The  yield  of  roots  was  45830,  37000,  and  44660  kilograms  per 
hectare.  The  amounts  of  roots  given  in  the  daily  rations  were  in 
proportion  to  the  yield  per  hectare,  being  obtained  in  each  case  from 
an  equal  area  of  ground. 

The  results  showed  that  the  third  variety  (intermediate)  gave  the 
greatest  increase  in  live  weight,  and  the  tankard  much  the  least. 
The  better  results  obtained  with  the  intermediate  as  compared  with  the 
rich  variety,  is  due  to  its  greater  digestibility.  In  a  more  suitable 
ration,  the  rich  variety  would  have  been  better  utilised,  and 
its  inferiority  is  attributed  to  the  nutritive  ratio  of  the  mixed  food 
having  been  too  wide.  N.  H.  J.  M. 

Employnient  of  Maize  Cake  for  Feeding  Cows.  By  B.  Schulle 
{Ann.  Agron.y  1899,  25,  300;  from  Filhling's  Landw.  ^ei^.,  1898, 
ii,  12). —  Maize  cake  has  the  following  percentage  composition  : 

Water.  Proteids.  Fat.  N-free  extract.      Fibre.  Ash. 

10-28       19-5— 26-9        S'l— 16*2        39-0— 43-1       10'26       2'37 

Twelve  cows  were  fed  for  three  periods  of  twenty  days  each  with 
rations  containing  (1)  no  maize  cake,  (2)  2  lbs.,  and  (3)  4  lbs.  of  cake. 
The  effect  of  cake  was  to  slightly  increase  the  yield  of  milk,  but  there 
was  a  decrease  in  the  percentage  and  in  the  yield  of  milk  fat.  The 
cows,  however,  increased  in  weight  under  the  influence  of  maize  cake. 

N.  H.  J.  M. 

Effect  of  the  Amount  of  Water  in  the  Soil  on  the  Amounts 
of  Nitrogen  and  Ash  in  the  Dry  Matter  of  Plants.  By  J.  Wilms 
and  Conrad  von  Seelhorst  {Ghem.  Centr.,  1899,  i,  444 — 445  ;  from 
J.  Landw.,  1898,  46,  413—426.  Compare  this  vol.,  ii,  508).— The 
effect  of  water  is  greatest  the  more  fertile  the  soil.  Increased  supply 
of  water  does  not  increase  the  yield  of  straw  much  more  than  of  grain, 
and  diminishes  the  percentage  of  nitrogen  equally  in  grain  and 
straw.  Nitrogenous  manure,  with  abundance  of  water,  does  not 
increase  straw  production  exclusively,  whilst  excess  of  potash  increases 
the  straw  and  diminishes  the  amount  of  grain.  The  amount  of  ash 
and  of  potash  in  grain  is  increased  when  the  water  in  the  soil  is 
increased,  but  after  a  certain  point  is  reached,  further  addition  of 
water  has  very  little  effect.  The  amounts  of  ash  and  potash  in  straw 
are  also  to  some  extent  altered  by  the  amount  of  water  present  in  the 
soil.  In  the  case  of  phosphoric  acid,  the  variation  in  amount  (both  in 
grain  and  in  straw)  under  the  influence  of  varying  amounts  of  soil- 
water  is  much  less  than  is  the  case  with  potash  ;  the  phosphoric  acid 
in  the  grain  is  first  increased,  then  diminished  slightly,  whilst  in  straw 
there  is  generally  an  increase  as  the  amount  of  soil-water  increases. 
The  manuring  has  considerable  effect  on  the  percentage  of  phosphoric 
acid  in  straw  ;  in  the  grain,  the  amount  of  phosphoric  acid  is  only 
higher  when  the  yield  of  grain  is  diminished  by  a  deficiency  of  any 
constituent  (including  phosphoric  acid  itself).  N.  H.  J.  M. 

Dissemination  of  Ferments  in  the  Soil.  By  Pierre  P.  Deh^rain 
{Ann.  Agron.,  1899,26,  289 — 293). — Yetches  were  grown  in  large  pots 
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containing  different  soils  differently  manured.     The  amounts  of  dry 
produce  in  grams  (mean  of  two  pots)  were  as  follows  : — 

Vetch  soil.  Vine  soil. 


No  manure.       Superphosphate.         No  manure.       Superphosphate.       Dung. 
56-0  63-8  74-5  78-5  89*5 

The  vine  soil  was  therefore  better  than  vetch  soil.  Superphosphate 
had  very  little  effect,  whilst  farmyard  manure  gave  a  considerably  in- 
creased yield.  All  the  plants  had  root  nodules,  although  the  vine 
soil  had  not  grown  leguminous  plants  for  twenty-four  years. 

The  author  believes  that  soil  inoculation  with  nitragin  or  with 
alinit  is  unnecessary,  since  the  microbes  are  usually  already  present  in 
the  soil.  What  is  wanted  is,  not  to  increase  the  number  of  microbes, 
but  to  furnish  conditions  suitable  to  both  plants  and  bacteria. 

N.  H.  J.  M. 

Phosphates  [as  Manures].  By  Jules  Joffre  (Bidl.  Soc.  Chim., 
1899,  [iii  ],  21,  511 — 513). — The  author  has  shown  that  apatite  is  far 
less  soluble  than  tricalcium  phosphate.  He  has  made  comparative 
experiments  on  mustard  plants,  using  different  phosphates  as  manures. 
Apatite  has  hardly  any  action,  tricalcium  phosphate  has  a  decided 
effect,  whilst  monocalcium  phosphate,  being  soluble  in  water,  has  a  much 
greater  effect.  R.  H.  P. 


Analytical   Chemistry. 


^  Use  of  a  Centrifugal  Machine  to  Collect  Precipitates  in 
Quantitative  Analysis.  By  G.  Meillere  {Bull.  Soc.  Chim.,  1899, 
[  iii  ],  21,  513 — 515). — The  author  recommends  the  use  of  a  centrifugal 
machine  in  many  quantitative  operations  where  heavy  precipitates  are 
manipulated.  It  is  shown  that  this  method  has  many  advantages, 
amongst  others  that  very  little  liquid  is  required  to  w^ash  the  precipi- 
tates, that  the  danger  of  atmospheric  oxidation  is  lessened,  and  that 
the  calcination  of  the  filter  paper  is  avoided  as  the  precipitates  are 
weighed  in  the  tube  of  the  centrifugal  machine.  ii.  H.  P. 

Standardisation  of  Volumetric  Acid  and  Alkah.  By  William 
A.  PucKNER  {Pharm.  Arch.,  1898,  1,  172— 184).— The  investigation 
deals  with  the  standardising  of  acids  and  alkalis  with  sufficient  accuracy 
for  pharmaceutical  purposes. 

Crystallised  oxalic  acid  is  not  always  of  constant  composition,  and 
should  be  avoided.  Sulphuric  acid  is  recommended,  its  strength  being 
ascertained  by  converting  it  into  ammonium  sulphate  and  weighing, 
as  suggested  by  Weinig  (Abstr.,  1893,  ii,  145).  This  process  has 
been  variously  criticised ;  the  author,  however,  finds  that  it  gives 
excellent  results  if  conducted  as  follows  :  10  c.c.  of  the  approximately 
correct  acid  are  measured  into  a  wide,  flat-bottomed  weighing  bottle 
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and  weighed ;  the  stopper  is  removed  and  2  c.c.  of  strong  ammonia 
free  from  residue  are  added ;  the  whole  is  evaporated  on  a  steam  bath, 
the  flask  being  rotated  occasionally  towards  the  end  of  the  operation 
to  avoid  the  formation  of  a  crust  which  interferes  with  the  drying  ;  the 
residue  is  then  finally  dried  to  constant  weight  in  a  drying  oven  kept 
at  a  temperature  of  65 — 80° ;  no  loss  of  ammonia  need  then  be  feared. 
Mineral  acids  may  be  standardised  with  borax,  using  methyl- orange 
as  indicator.  This  substance  being  of  high  molecular  weight  is  useful 
to  those  who  have  not  a  very  delicate  balance  at  their  disposal,  but  the 
chief  drawback  is  that  the  change  in  colour  at  the  finish  of  the  titra- 
tion is  not  quite  plain.  Sodium  carbonate  is  much  more  convenient  if 
prepared  as  follows:  20  grams  of  pure  sodium  hydrogen  carbonate  are 
heated  in  a  porcelain  dish  for  10  minutes  over  the  full  flame  of  a 
bunsen  burner,  the  mass  being  well  stirred  'so  as  to  insure  uniform 
heating ;  the  partially  cooled  substance  is  then  transferred  to  weigh- 
ing tubes  so  that  each  shall  contain  1*5 — 2*0  grams  of  the  carbonate. 
When  cold,  the  stopper  is  for  a  second  removed,  then  reinserted  and 
the  tube  weighed ;  the  contents  are  emptied  into  a  beaker  and  the 
tube  is  reweighed.  L.  de  K. 

Detection  Estimation  of  Small  Quantities  of  Chlorine  in 
Presence  of  Large  Quantities  of  Bromine.  By  Henri  Baubigny 
{Gompt.  rend.,  1899,  128,  1326— 1329).— About  6  grams  of  the 
potassium  bromide  to  be  examined  are  dissolved,  together  with  18 
grams  of  crystallised  cupric  sulphate,  in  110 — 120  c.c.  of  water,  and 
2*5  grams  of  potassium  permanganate  are  added.  The  bromine  liberated 
at  the  ordinary  temperature  is  carried  away  by  means  of  a  current  of 
air,  and  the  liquid  is  gradually  heated  to  100°  on  a  water-bath.  After 
10  minutes  at  this  temperature,  all  odour  of  bromine  has  disappeared  ; 
0*5  gram  of  permanganate  is  added  to  complete  the  oxidation,  and 
the  liquid  heated  until  the  vapour  no  longer  reacts  with  fluorescein 
paper,  care  being  taken,  however,  that  the  volume  of  the  liquid  is  not 
reduced  below  50  to  55  c.c.  The  chlorine  in  the  residual  liquid  is 
precipitated  in  the  usual  way.  Even  the  purest  potassium  bromide 
commercially  obtainable  contains  0*01  per  cent,  of  chlorine  (compare 
Abstr.,  1898,  ii,  137,  and  this  vol.,  ii,  244  and  328).  C.  H.  B. 

Separation  and  Estimation  of  Chlorine,  Bromine,  and 
Iodine  in  Halogen  Salts.  By  Kichard  Jos.  Meyer  {Zeit.  anorg. 
Chem.,  1899,  21,  79 — 83). — An  answer  to  Gooch  and  Browning's 
criticism  {Amer.  J.  Sci.,  1890,  [iii],  39,  188).  E.  C.  R. 

Estimation  of  Sulphuric  Acid  in  the  presence  of  Iron.  By 
Friedrich  W.  Kuster  and  A.  Thiel  {Zeit.  anorg.  Ckem.,  1899,  21, 
73 — 78). — An  answer  to  Lunge's  criticism  on  the  authors'  method. 
(See  this  vol.,  ii,  247  and  329).  E.  C.  R. 

Some  Errors  in  the  Estimation  of  Nitrogen.  By"  Cyril  G. 
Hopkins  {J.  Amer.  Chem.  Soc,  1898,  20,  961— 965).— When  esti- 
mating nitrogen  as  ammonia,  two  slight  sources  of  error  may  occur. 
Loss  of  ammonia  may  take  place  when  the  delivery  tube  does  not  dip 
far  enough  into  the  standard  acid ;  this  may  be  prevented  by  using 
tubes  reaching  quite  to  the  bottom  of  the  receiving  flasks  and  con- 
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tracted  at  the  end  to  an  aperture  of  4  or  5  mm.  diameter.  Another 
source  of  error  is  caused  by  using  standard  ammonia  and  titrating  in 
an  open  vessel,  as  the  drops  of  liquid  lose  ammonia  by  evaporation 
before  reaching  the  acid  ;  this  can  be  prevented  by  titrating  in  an 
Erlenmeyer  flask  attached  to  the  burette  by  means  of  a  rubber 
stopper  provided  with  a  capillary  tube  for  relieving  pressure. 

L.  DE  K. 

Estimation  of  Hydrogen  Phosphide  in  Mixtures  of  Gases. 
By  Alexandre  Joannis  {Compt.  rend.,  1899,  128,  1322—1325).— 
When  hydrogen  phosphide  is  brought  in  contact  with  a  solution  of 
cupric  sulphate  in  such  proportion  that  not  more  than  2  mols.  of  the 
sulphate  are  present  for  every  2  mols.  of  the  gas,  the  absorption  is 
at  first  slow,  but  afterwards  becomes  more  rapid,  and  1  '5  mols.  of  the 
gas  are  absorbed  for  every  2  mols.  of  cupric  sulphate  present.  Very 
soon,  however,  pure  hydrogen  phosphide  is  given  off  from  the  solution, 
and  ultimately  only  1  mol.  of  the  gas  is  retained  by  every  2  mols.  of 
the  sulphate.  If  a  further  quantity  of  the  copper  salt  is  added  at 
this  stage,  or  if  it  is  used  in  excess  at  first,  the  hydrogen  phosphide  is 
completely  absorbed. 

The  cupric  sulphate  solution  does  not  absorb  nitrogen,  hydrogen, 
methane,  nitrous  oxide,  or  nitric  oxide,  and  they  do  not  affect  the 
absorption  of  the  hydrogen  phosphide.  On  the  other  hand,  oxygen, 
carbonic  oxide,  and  acetylene,  if  present,  are  absorbed  in  somewhat 
large  quantity,  doubtless  because  of  their  action  on  the  cuprous  salt 
that  is  formed  by  the  reducing  action  of  the  hydrogen  phosphide. 
Ethylene  is  similarly  absorbed,  but  more  slowly,  and  in  smaller 
quantity. 

It  follows  that  hydrogen  phosphide  in  mixtures  of  gases  can  only 
be  estimated  accurately  by  means  of  cupric  sulphate  solution  in  the 
absence  of  gases  that  have  any  action  on  cuprous  salts,  and  in  all  cases 
it  is  essential  to  employ  a  higher  proportion  of  the  sulphate  than 
2  mols.  for  each  molecule  of  hydrogen  phosphide  present.     C.  H.  B. 

Estimation  of  Hydrogen  Phosphide  in  Gaseous  Mixtures. 
By  Joseph  Biban  {Com2JL  rend.,  1899,  128,  1452— 1453).— With 
regard  to  Joannis's  statement  (preceding  abstract)  that,  as  an  absorbent 
for  hydrogen  phosphide,  copper  sulphate  solution  is  to  be  preferred  to 
a  hydrochloric  acid  solution  of  cuprous  chloride,  the  author  points  out 
that  the  latter,  when  freshly  prepared  and  colourless,  does  not  attack 
mercury ;  cuprous  chloride  solution,  when  darkened  by  oxidation,  may 
be  readily  decolorised  by  shaking  with  a  little  mercury.  Further, 
copper  sulphate  solution,  when  used  to  dissolve  hydrogen  phosphide 
in  a  gaseous  mixture,  precipitates  black,  flocculent  copper  phosphide, 
from  which  it  is  diflScult  to  separate  the  gaseous  residue  with  accuracy. 

T.  H.  P. 

Estimation  of  Calcium  and  Magnesium  in  Ashes.  By  John 
K.  Haywood  {J.  Amer.  Chem.  Soc,  1899,  21,  508— 511).— The  usual 
process  is  to  add  an  excess  of  ferric  chloride  and  then  to  remove  the 
phosphoric  acid  and  the  iron  by  boiling  with  ammonium  acetate.  The 
precipitate  is,  however,  very  bulky,  and  diflicult  to  wash,  and  it  also 
not  unfrequently  runs  through  the  filter. 
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The  author  states  that  the  washing  may  be  entirely  dispensed  with 
by  precipitating  the  iron  in  a  500  c.c.  flask  ;  when  cold,  water  is  added 
to  the  mark,  and  the  mixture  is  well  shaken,  250  c.c.  are  then  filtered 
through  a  dry  filter  and  the  trace  of  iron  which  has  redissolved  is 
precipitated  with  a  little  ammonia;  traces  of  manganese  may  be 
removed  by  adding  more  ammonia  and  some  bromine.  The  filtrate 
then  contains  the  calcium  and  magnesium. 

This  process  does  not  give  a  correction  for  the  volume  of  the  ferric 
precipitate,  but  the  author  has  proved  that  the  accuracy  of  the  result 
is  not  influenced  by  the  volume  of  the  precipitate  unless  it  is  inordi- 
nately large,  which  is  rarely  the  case  in  practice.  L.  de  K. 

Quantitative  Separation  of  Cerium.  By  Gregoire  N.  Wyrou- 
BOFF  and  AuGUSTE  Verneuil  {Compt.  rend.,  1899, 128,  1331 — 1334). — 
The  method  is  based  on  the  fact  that  cerosoceric  oxide  readily  poly- 
merises when  heated  with  nitric  acid,  and  that  the  sulphate 
4:Cefi^,2TL^SO^  is  quite  insoluble  in  water.  DiflSculties  are  caused  by 
the  fact  that  the  other  monoxides  can  replace  cerous  oxide ;  moreover, 
it  is  not  easy  to  completely  convert  the  cerium  into  the  cerosoceric 
oxide. 

If  the  mixture  of  oxides  contains  more  than  50  per  cent,  of 
cerosoceric  oxide,  it  is  dissolved  in  nitric  acid  to  which  successive 
small  quantities  of  hydrogen  peroxide  are  added.  The  concentrated 
solution  of  the  nitrates  is  precipitated  by  ammonia  and  hydrogen 
peroxide,  evaporated  on  a  water-bath,  and  heated  over  a  direct  flame 
until  ammonium  nitrate  begins  to  volatilise.  The  residue  is  dissolved 
in  nitric  acid,  concentrated  to  a  syrup,  dissolved  in  water,  heated  to 
boiling,  mixed  with  a  small  quantity  of  a  5  per  cent,  solution  of 
ammonium  sulphate,  and  the  precipitate  collected  and  converted  into 
oxide  by  heating  it  at  a  white  heat.  The  filtrate  is  mixed  with 
ammonium  persulphate  and  sodium  acetate,  and  boiled,  any  further 
precipitate  being  treated  as  before. 

If  the  mixture  of  oxides  contains  less  than  50  per  cent,  of  cerium, 
it  is  dissolved  at  once  in  nitric  acid,  evaporated  to  a  syrup,  and  treated 
with  the  ammonium  sulphate  solution. 

If  the  amount  of  cerium  does  not  exceed  10  or  15  per  cent.,  the  first 
part  of  the  operation  may  be  omitted,  and  the  nitric  acid  solution 
may  be  treated  at  once  with  ammonium  persulphate  and  sodium 
acetate.  C.  H.  B. 

Estimation  of  Iron  in  the  Ferric  State  by  Reduction  with 
Sodium  Thiosulphate  and  Titration  with  Iodine.  By  John  T. 
Norton  [Amer.  J.  Sci.,  1899,  8,  25 — 30). — Attempts  to  estimate  ferric 
salts  by  reduction  with  thiosulphate  have  already  been  made  with 
varying  success  by  Sherer,  by  Mohr,  by  Kremer  and  Landolt,  and  by 
Oademans,  who  recommended  the  addition  of  a  small  quantity  of 
copper  sulphate ;  this  process  has  been  again  modified  by  Haswell  and 
also  by  Bruel. 

The  author,  finding  none  of  these  processes  to  work  satisfactorily, 
has  carefully  studied  the  reactions  between  ferric  iron,  free  acid,  and 
sodium  thiosulphate,  and  now  recommends  the  following  process.     It 
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is,  however,  only  by  exactly  carrying  out  the  instructions  that  very 
accurate  results  may  be  obtained. 

An  amount  of  ferric  oxide  not  exceeding  0  2  gram  is  dissolved  in 
hydrochloric  acid  and  evaporated  to  a  pasty  mass.  This  is  then 
dissolved  in  800  c.c.  of  freshly  boiled  water,  and,  after  adding  a  drop 
of  solution  of  potassium  thiocyanate,  50  c.c.  of  iV^/10  sodium  thio- 
sulphate  are  added  and  the  liquid  left  until  perfectly  colourless ;  the 
excess  of  thiosulphate  is  then  estimated  as  usual  by  means  of  iV^/10 
iodine  with  starch  as  indicator.  If  it  is  preferred  to  work  on  a  larger 
quantity  of  iron,  which  must,  however,  not  exceed  0*4  gram,  the 
amounts  of  water  and  thiosulphate  must  be  increased  in  due  propor- 
tion. L.  DE  K. 

Syphon  Arrangement  for  Reduction  Flasks.  By  Heinrich 
GocKEL  {Zeit.  angew.  Chem.y  1899,  620 — 621). — The  apparatus  is  in- 
tended to  prevent  reoxidation  of  iron  after  a  ferric  salt  has  been 
reduced  by  means  of  nascent  hydrogen. 

The  flask  containing  the  ferric  compound  which  is  being  reduced 
with  metallic  zinc  is  fitted  with  a  cork  through  which  passes  a  straight 
tube,  the  top  of  which  is  sealed  to  a  narrow  syphon  whose  longer  limb 
dips  into  a  solution  of  sodium  hydrogen  carbonate  contained  in  a  bulb 
which  encircles  and  is  sealed  to  the  large  tube. 

When  action  has  ceased,  a  little  of  the  soda  solution  is  drawn  into 
the  flask,  but  the  excess  of  acid  at  once  liberates  carbonic  anhydride 
which  prevents  more  liquid  from  entering.  The  apparatus  may  now 
be  left  for  a  considerable  time  before  the  iron  need  be  titrated. 

L.  DE  K. 

Colorinietric  Estimation  of  Nickel.  By  Maurice  Lucas  (Btdl. 
Soc.  Chim.j  1899,  [iii],  21,  432 — 433). — For  the  rapid  approximate 
estimation  of  nickel  in  steel,  the  author  makes  use  of  the  red  colora- 
tion produced  in  alkaline  or  neutral  solutions  of  nickel  by  potassium 
or  ammonium  thiocarbonate,  a  large  excess  of  which  must  be  added  to 
obtain  a  uniform  and  persistent  coloration.  As  copper  and  cobalt 
solutions  also  give  colorations  with  thiocarbonates,  these  metals  must 
be  removed ;  the  presence  of  cobalt  is  readily  detected  by  the  fact  that 
the  colour  produced  by  ammonium  thiocarbonate  with  cobalt  salts  is 
much  darker  than  that  obtained  with  the  potassium  salt.  The  process 
is  carried  out  as  follows :  a  graduated  scale  of  tints  is  made  by  pre- 
paring a  number  of  solutions  of  equal  volumes  containing  equal 
quantities  of  the  thiocarbonate  to  which  have  been  added  known  and 
increasing  proportions  of  nickel  and  about  equal  proportions  of 
ammonium  salts.  0*5  gram  of  the  steel  is  then  dissolved  in  nitro- 
hydrochloric  acid  and  the  iron  separated  by  two  successive  precipita- 
tions with  ammonium  chloride  and  ammonia  solution ;  the  liquid  is 
then  diluted  to  500  c.c.  Two  separate  quantities  of  50  c.c.  are  taken 
and  to  one  10  c.c.  of  ammonium  thiocarbonate  solution  are  added,  and 
to  the  other  10  c.c.  of  the  solution  of  the  potassium  salt.  If  the 
former  is  much  darker  than  the  latter,  cobalt  is  present  and  must  be 
removed  ;  but  if  not,  the  liquid  is  compared  with  the  series  of  liquids 
containing  known  quantities  of  nickel.  T.  H.  i*. 
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Qualitative  Separation  of  Antimony  and  Tin.  By  G.  Borne- 
MANN  (Zeit.  angew.  Chem.,  1899,  635 — 636). — The  process  is  based  on 
the  insolubility  of  stannic  phosphate  in  nitric  acid,  the  antimony 
compound  being  readily  soluble.  The  solution  which  must  contain 
the  tin  and  the  antimony  as  perchlorides,  and  is,  if  necessary,  heated 
with  a  little  potassium  chlorate,  is  mixed  with  a  drop  of  solution  of 
litmus  or  phenolphthalein,  and  aqueous  caustic  soda  is  added  until  a 
clear,  strongly  alkaline  liquid  is  obtained ;  if  tin  is  present,  the  pre- 
cipitate redissolves  but  imperfectly  unless  heat  is  applied.  After 
adding  an  excess  of  solution  of  disodium  hydrogen  phosphate,  nitric 
acid  is  added  in  very  slight  excess  and  the  mixture  boiled.  If  a 
precipitate  does  not  form,  the  liquid  must  be  diluted  and  again  boiled ; 
the  complete  absence  of  any  precipitate  shows  the  absence  of  tin.  In 
the  presence  of  tin,  a  heavy  precipitate  of  stannic  phosphate  is  formed 
which,  however,  always  occludes  a  trace  of  antimony  and  is,  moreover, 
of  varying  composition  ;  the  filtrate  contains  nothing  but  antimony, 
which  may  then  be  proved  by  treatment  with  hydrogen  sulphide. 

L.  DE  K. 

Separation  of  Metals  by  Means  of  Hydrogen  Bromide.  By 
Elizabeth  A.  Atkinson  {J.  Amer.  Ghem.  Soc,  1898,  20,  797 — 810). 
— Hydrogen  chloride  having  been  successfully  employed  by  Moyer 
as  a  means  of  separating  metallic  oxides  (Abstr.,  1897,  ii,  434),  the 
author  has  tried  whether  hydrogen  bromide  may  be  used  instead 
with  advantage. 

The  gas  is  readily  prepared  by  dropping  bromine  from  a  separating 
funnel,  at  the  rate  of  five  drops  a  minute,  upon  anthracene  con- 
tained in  a  flask  placed  in  nearly  boiling  water.  To  purify  the  gas, 
it  is  passed  first  through  a  tube  containing  anthracene  and  then 
through  one  containing  calcium  chloride.  The  substance  to  be 
acted  on  is  placed  in  a  porcelain  boat,  which  is  then  put  inside  a  com- 
bustion tube  connected  with  the  receiver  by  a  bent  tube  provided  with 
a  stopcock  to  avoid  danger  of  backward  suction.  The  volatile  sub- 
stances are  collected  in  water  except  in  the  case  of  arsenic,  where  it  is 
better  to  use  dilute  nitric  acid.  The  heat  may  be  obtained  from  three 
fish-tail  burners. 

The  results  obtained  show  that  hydrogen  bromide  is  a  convenient 
reagent  for  quantitatively  separating  arsenic,  bismuth,  and  antimony 
from  metals  the  bromides  of  which  are  not  readily  volatile,  such  as 
copper,  lead,  cobalt,  silver,  and  cadmium,  but  the  separation  of  arsenic 
from  iron  is  not  satisfactory.  The  non-volatile  bromides  obtained  are 
not  always  pure,  as  the  lead  compound  has  approximately  the  formula 
PbO,5PbBr2,  and  cobalt  also  forms  an  oxybromide,  whilst  copper 
yields  cuprous  bromide.  The  chlorides  of  antimony  and  bismuth 
require  from  6  to  8  hours  for  their  complete  expulsion,  but  antimony 
bromide  volatilises  completely  in  IJ  hours,  and  bismuth  bromide 
requires  2  J  hours ;  arsenic  chloride  and  bromide  are  both  expelled  in 
1|  hours.  L.  DE  K. 

Measurements  of  Turbidity  in  Water.  By  William  P. 
Mason  {J.  Amer.  Chem.  Soc,  1899,  21,  516— 517).— The  sample  is 
examined  in  a  brass  tube  2^  inches  in   diameter   and   2   feet  long, 
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closed  at  the  ends  by  discs  of  J  inch  plate-glass  held  in  place  by 
screw  caps.  In  a  similar  tube,  distilled  water  is  placed  to  which  is 
then  added  an  emulsion  of  very  finely  divided  kaolin  (1 — 1000)  until 
the  turbidity  is  the  same  as  in  the  other.  The  turbidity  may  then  be 
stated  in  parts  per  million. 

Any  material  which  subsides  quickly  should  not  be  classed  as 
turbidity,  but  as  sediment,  and  should  be  collected  and  weighed. 

L.    DE   K. 

Detection  of  Rare  Metals  in  Mineral  Waters.  By  F. 
Garrigou  (Gompt.  rend.,  1899,  128,  1587— 1588).— The  author  finds 
that  many  mineral  waters  contain  appreciable  quantities  of  salts  of 
the  metals  of  the  tin  and  iron  groups,  although  these  are  not  in 
general  estimated.  His  method  of  detecting  them  is  to  calcine  in  a 
test-tube  the  residue  obtained  by  evaporating  two  litres  of  the  water. 
The  mass  is  then  boiled  with  hydrochloric  acid,  the  liquor  evaporated 
to  dryness  and  to  the  cold  residue  dilute  hydrochloric  acid  and  hydro- 
gen sulphide  solution  are  added ;  if  a  darkening  or  coloration  takes 
place,  metals  of  the  tin  or  copper  group  are  present.  If  darkening 
only  occurs  on  adding  ammonia  and  ammonium  sulphide  solutions, 
metals  of  the  iron  group  are  indicated  ;  the  formation  of  a  white 
turbidity,  but  no  darkening,  shows  the  presence  of  metals  of  the 
aluminium  group,  phosphates,  borates,  &c.  T.  H.  P. 

Estimation  of  Ferrocyanides  and  Carbonylferrocyanides  and 
their  Separation.  By  Joseph  Auguste  Muller  {Bull.  Soc.  Chwi., 
1899,  [  iii  ],  21,  475 — 477). — A  solution  of  ferrocyanide  containing  4  to 
5  grams  per  litre,  is  made  slightly  acid  with  nitric  or  acetic  acid,  a 
solution  of  lead  nitrate  or  acetate  added,  and  the  precipitate  formed 
after  remaining  for  12  hours  filtered  and  dried;  this  is  digested  with 
sulphuric  acid  and  then  weighed.  The  weight  of  the  mixture  of  lead 
sulphate  and  ferric  oxide  multiplied  by  0*5378  gives  the  weight  (as 
potassium  ferrocyanide)  of  the  ferrocyanide  taken. 

Carbonylferrocyanides  are  precipitated  in  a  similar  manner  with 
copper  acetate,  the  precipitate  being  ignited  with  sulphuric  acid,  and 
the  copper  in  the  residue  estimated  by  Hose's  method  as  cuprous 
sulphide.  The  weight  of  cuprous  sulphide  multiplied  by  2*787  gives 
the  corresponding  weight  of  potassium  carbonylferrocyanide. 

The  separation  of  these  compounds  is  based  on  the  fact  that  car- 
bonylferrocyanides are  not  precipitated  in  acid  solution  by  lead  acetate, 
whilst  the  precipitation  of  ferrocyanides  is  quantitative.  Any  carbonyl- 
ferrocyanide carried  down  in  the  precipitate  is  eliminated  by  solu- 
tion in  caustic  soda  and  subsequent  reprecipitation  with  dilute  acetic 
acid.  The  carbonylferrocyanide  is  then  estimated  by  precipitation 
with  copper  acetate.  H.  H.  P. 

Estimation  of  Sugars  by  Weighing  the  Copper  Precipitate. 
By  G.  MEiLLiiRE  and  Ph.  Chappelle  {Bull.  Soc.  Chim.,  1899,  [iii],  21, 
515). — The  reduction  of  the  Fehling's  solution  is  carried  out  in  a  tube 
of  the  centrifugal  machine  (this  vol.,  ii,  610).  The  tube  is  heated 
in  brine  and  centrifugated.  After  two  washings,  the  tube  is  heated 
for  5  minutes  at  150°,  cooled,  and  then  weighed.  The  result  can  be 
controlled  by  reducing  the  cuprous  oxide  in  the  same  tube  by  a  current 
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of  hydrogen.  Some  kinds  of  glass  are  in  this  procedure  attacked  by 
the  alkaline  liquids  ;  it  is  therefore  advisable  to  weigh  the  tube  before 
and  after  the  estimation.  R.  H.  P. 

lodometric  Bstimation  of  Sugar  by  means  of  Pehling's 
Solution.  By  N.  Schoorl  (Zeit.  angew.  Ghem.,  1899,  633— 635).— The 
process  is  a  modification  of  the  iodometric  method  of  estimating  the 
excess  of  copper  left  in  the  liquid  after  treatment  with  a  reducing 
sugar,  which  was  first  proposed  by  Lehmann  and  improved  by  Riegler 
and  also  by  Maquenne. 

10  c.c.  of  Fehling's  solution  of  copper  sulphate  are  mixed  in  a  200  c.c. 
Erlenmeyer  flask  with  10  c.c.  of  Fehling-Soxhlet's  alkaline  solution  of 
Rochelle  salts,  diluted  with  50  c.c.  of  water,  and  boiled  for  2  minutes. 
After  cooling  rapidly  under  a  tap,  10  c.c.  of  a  20  per  cent,  solution  of 
potassium  iodide  are  first  added,  and  then  10  c.c.  of  a  25  per  cent, 
solution  of  sulphuric  acid,  the  liberated  iodine  being  then  titrated  with- 
out delay  with  NjlO  sodium  thiosulphate. 

The  experiment  is  then  repeated  after  having  first  added  a  quantity 
of  dextrose  or  invert  sugar  not  exceeding  0*090  gram,  or  about 
0*125  gram  of  lactose  ;  when  dealing  with  the  latter  sugar,  the  time  of 
boiling  should  be  extended  to  5  minutes,  and  the  blank  experiment 
conducted  in  the  same  way.  The  difference  in  the  number  of  c.c.  of 
thiosulphate  used  in  the  two  experiments  is  the  measure  of  the  amount 
of  sugar.  A  convenient  table  is  given  showing  the  relation  between 
the  thiosulphate  and  the  lactose,  dextrose,  saccharose,  and  starch. 

L.  DE  K. 

Assay  of  Spirit  of  Nitrous  Ether.  By  Bichard  Fischer  and  J. 
A.  Anderson  (Pharm.  Arch.,  1898,  1,  161—167,  169— 172).— The 
authors  have  investigated  the  three  principal  methods  in  use  for  the 
assay  of  spirit  of  nitrous  ether,  TJ.S.P. 

The  gasometric,  or  Allen's,  method  is  the  most  convenient,  but  to 
obtain  correct  results,  due  corrections  must  be  made  for  pressure, 
vapour  tension,  and  solubility  of  the  nitric  oxide  in  the  brine ;  these 
corrections  are  given  in  tables.  An  important  fact  is  stated,  namely, 
that  the  gas  given  off  on  mixing  the  sample  with  water  or  potassium 
iodide  may  consist  principally  of  the  vapour  of  ethylic  nitrite ;  even 
the  gas  given  off  in  the  nitrometer  by  treatment  with  potassium 
iodide  and  sulphuric  acid  often  contains  a  considerable  proportion  of 
ethylic  nitrite  vapour ;  as  this,  however,  represents  its  own  volume  of 
nitrogen  at  an  average  temperature,  it  does  not  affect  the  experiment ; 
when  cooled  to  zero,  it  practically  disappears. 

The  process  based  on  heating  the  sample  with  a  small  quantity  of 
potassium  hydroxide  and  afterwards  titrating  the  nitrite  formed  by 
means  of  potassium  iodide  and  sodium  thiosulphate,  gives  untrust- 
worthy results,  but  by  using  more  alkali,  and  warming  for  at  least  24 
hours,  good  results  may  be  obtained. 

Curtman's  process  is  also  criticised.  This  consists  in  treating  the 
sample  with  ferrous  sulphate,  expelling  the  nitric  oxide  by  heating, 
and  estimating  by  the  iodometric  method  the  ferric  iron  produced.  The 
authors  find  this  process  to  be  quite  valueless,  but  by  operating  in  an 
atmosphere  of  carbonic  anhydride,  and  extending  the  time  of  action  from 
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half-an-hour  to  5  hours,  or  even  some  days,  results  may  be   obtained 
agreeing  closely  with  those  given  by  Allen's  method.  L.  de  K. 

Assay  of  Amylic  Nitrite.  By  Richard  Fischer  and  J.  A. 
Anderson  {Fharm.  Arch.y  1898,  1,  189 — 194). — The  author  recom- 
mends preparing  amylic  nitrite  by  following  the  directions  of  the 
U.S.P.  For  the  purpose  of  testing,  a  5  per  cent,  alcoholic  solution 
may  be  prepared.  The  best  and  quickest  results  are  obtained  by  the 
gasometric  method  (see  preceding  abstract)  and  special  tables  are  given. 
The  other  processes  as  modified  by  the  authors  may  also  be  used,  but 
they  take  from  1  to  2  days.  L.  de  K. 

Estimation  of  the  Acidity  of  Tanning  Liquors.  By  Paessler 
and  Spanjer  {Zeit.  angew.  Chem.,  1899,  636 — 638). — Twenty-five  c.c.  of 
the  infusion  is  mixed  in  a  beaker  with  25  c.c.  of  a  neutral  solution  of 
gelatin  (2  :  1000,  but  if  the  material  is  rich  in  tannin,  a  stronger 
gelatin  solution  may  be  employed).  Standardised  baryta  water  is  then 
added  from  a  burette  until  the  liquid  shows  neutrality  when  dropped 
on  delicate  litmus  paper.  The  acidity  is  calculated  as  acetic  acid.  The 
accuracy  of  the  process  has  been  proved  by  testing  mixtures  of  freshly 
prepared  tannin  infusions  with  known  amounts  of  acetic  or  lactic 
acids  ;  the  results  were  very  satisfactory.  L.  de  K. 

Estimation  of  added  "Water  in  Milk.  By  A.  G.  Woodman 
(J.  Amer.  Chem.  Soc,  1899,  21,  603 — 508). — The  author's  process  is  a 
slight  modification  of  the  method  proposed  by  Radulesen,  which  is 
based  on  the  fact  that  milk  serum  has  a  fairly  constant  specific 
gravity. 

One  hundred  c.c.  of  the  sample,  which  should  be  at  a  temperature  of 
about  20°,  are  thoroughly  mixed  with  2  c.c.  of  dilute  acetic  acid  of  sp.  gr. 
1'035.  The  beaker  containing  the  mixture  is  covered  with  a  watch 
glass  and  heated  for  20  minutes  in  a  water-bath  at  70°,  when  it  is 
removed  and  at  once  placed  in  ice  water,  where  it  is  kept  for  10  or  15 
minutes,  and  the  liquid  then  passed  through  a  dry  folded  filter.  The 
filtrate,  which  should  be  clear,  or  but  very  slightly  opalescent,  is  cooled 
to  15°,  and  the  sp.  gr.  taken,  say,  with  a  Westphal  balance;  if  the 
sample  is  pure  this  should  not  be  less  than  1*029  (according  to 
Badulesen,  1*027  is  the  limit)  and  the  percentage  of  added  water  may 
therefore  be  readily  calculated  from  a  deficiency  in  gravity.  The 
average  decrease  in  sp.  gr.  for  each  10  per  cent,  of  water  is  0*0031. 

L.  de  K. 

Action  of  Silver  Nitrate  on  the  Patty  Acids  of  Cotton  Seed 
Oil.  By  EuGiiNE  Charabot  and  March  {Bull.  Soc.  Chirn.,  1899,  [iii], 
21,  552 — 554). — The  fatty  acids  obtained  by  the  hydrolysis  of  cotton 
seed  oil  and  subsequent  precipitation  with  a  mineral  acid  contain 
sulphur  compounds.  Silver  nitrate  gives  with  these  acids  a  brown 
precipitate  of  the  silver  salt  of  an  acid  (melting  at  52°)  mixed  with 
silver  sulphide.  The  reaction  must  be  used  with  care  to  detect  cotton 
seed  oil  in  olive  oil,  as  the  latter,  under  similar  conditions,  gives  a 
black  precipitate  of  silver  sulphide  (Dupont,  Abstr.,  1896,  i,  409). 

B.  H.  P. 
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Estimation  of  Morphine  in  Opium.  By  Clemente  Monte- 
martini  and  D.  Trasciatti  {Gazzetta,  1899,  29,  i,  292—300). — A 
discussion  of  various  criticisms  on  the  method  given  by  the  authors 
for  the  estimation  of  morphine  in  opium  (Abstr.,  1898,  ii,  270). 

T.  H.  P. 

Estimation  of  Santonin.  By  Julius  Katz  {Arch.  Pharm.,  1899, 
237,  245 — 256). — Ten  grams  of  the  coarsely-powdered  Flores  Cince, 
are  extracted  with  ether  {Pharm.  Ger.,  Ill)  for  2  hours  in  a  Soxhlet 
apparatus.  The  ether  is  distilled  off,  and  the  residue  is  boiled  for 
1/4 — 1/2  hour  in  a  reflux  apparatus  with  a  solution  of  5*0  grams  of  crys- 
tallised barium  hydroxide  in  100  c.c.  of  water.  The  solution  is  allowed 
to  cool,  and  is  then  saturated  with  carbonic  anhydride,  until  it  reddens 
blue  litmus  paper ;  it  is  then  filtered  at  once,  and  washed  twice,  each 
time  with  about  20  c.c.  of  water.  The  filtrate  is  concentrated  on  the 
water-bath  to  a  volume  of  about  20  c.c,  mixed  with  10  c.c.  of  dilute 
(12-5  percent.)  hydrochloric  acid,  warmed  for  2  mins.  more  (no  longer), 
allowed  to  cool,  and  poured  into  a  separating  funnel,  any  crystals  of 
santonin  that  remain  in  the  basin  being  rinsed  into  the  funnel  with 
about  20  c.c.  of  chloroform.  The  mixture  in  the  funnel  is  then  shaken 
well,  and  the  chloroform  solution  is  drawn  off  and  filtered,  dish, 
funnel,  and  filter  being  washed  twice  with  about  20  c.c.  of  chloroform. 
The  chloroform  is  then  distilled  off,  and  the  residue  boiled  for  10  mins. 
in  a  reflux  apparatus  with  50  c.c.  of  15  per  cent,  alcohol  ]  the  hot 
solution  is  filtered  into  a  weighed  flask,  the  apparatus  employed  being 
rinsed  twice  into  the  flask  with  10  c.c.  of  boiling  15  per  cent,  alcohol, 
after  which  the  flask  is  covered  with  a  watch-glass  and  set  aside  for  24 
hours.  The  flask  is  then  weighed  ;  the  contents  are  filtered  through 
a  weighed  filter  of  9  cm.  diameter  (any  milkiness  in  the  filtrate,  due  to 
resinous  matter,  being  neglected),  and  flask  and  filter  are  washed  with 
10  c.c.  of  15  per  cent,  alcohol;  the  filter  is  dried  in  the  flask,  and  the 
latter  is  weighed.  For  every  10  grams  of  the  alcoholic  filtrate,  exclud- 
ing the  last  10  c.c,  0*006  gram  must  be  added  to  the  weight  of  san- 
tonin found,  to  correct  for  the  solubility  of  the  latter  in  the  alcohol. 
In  two  test  experiments  0*2640  and  0*2834  gram  of  santonin  were 
obtained  instead  of  0*2770  and  0*2862  taken. 

A  modification  of  the  above  process  may  be  introduced,  owing  to  the 
fact  that  santonin  only  reacts  with  alcoholic  potash  at  80 — 90°, 
whereas  the  accompanying  resin  does  so  at  the  ordinary  temperature. 
The  solution  in  15  per  cent,  alcohol  is  evaporated,  the  residue  is  dis- 
solved in  20 — 30  c.c.  of  absolute  alcohol,  3  drops  of  phenolphthalein 
are  added,  and  then  i\^/10  potash  solution  until  the  pink  colour  is  per- 
manent for  10  minutes.  At  this  point,  20  c.c.  of  i\^/10  potash  are 
added  at  once,  the  solution  is  heated  to  boiling,  diluted  with  50  c.c  of 
cold  water,  and  titrated  with  iV/10  hydrochloric  acid.  A  blank  experi- 
ment is  performed  to  ascertain  the  effect  of  the  glass  on  the  potash. 
From  the  20  c.c.  are  subtracted  the  volume  of  acid  used,  and  of  potash 
neutralised  in  the  blank  experiment,  and  the  remainder  is  multiplied 
by  0*0246,  which  gives  the  weight  of  santonin  present.  In  an  experi- 
ment made  to  test  the  possibility  of  titrating  santonin  in  alcoholic 
solution,  0*3100  gram  were  found  instead  of  0*3080  taken.    In  another 
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experiment,  3'21  and  3*38  per  cent,  were  found,  as  against  3*16  by  the 
gravimetric  method. 

From  pastilles  that  contain  only  sugar  in  addition,  santonin  can 
be  obtained  in  a  state  of  sufficient  purity  by  simple  extraction  with 
chloroform.  When  chocolate  also  is  present,  the  method  described  above 
must  be  followed,  except  that  the  chloroform  solution  may  be  simply 
evaporated  to  dryness  (more  easily  if  a  little  ether  be  added)  and  the 
residue  weighed.  Should  a  slight  turbidity  of  the  filtered  barium 
santonate  solution  indicate  the  presence  of  traces  of  fatty  acids,  the 
crystals  of  santonin  may  be  washed  from  these  with  10 — 20  c.c.  of  light 
petroleum,  in  which  they  are  almost  insoluble. 

In  10  samples  of  Flores  Cince  the  percentage  of  santonin  was  found 
to  range  from  1*21  to  3*16  ;  in  the  tincture  prepared  from  these  by 
percolation  with  five  times  their  weight  of  90  per  cent,  alcohol,  it 
ranged  from  0*212  to  0-628.  C.  F.  B. 

Testing  Indigo  :  A  Yellow  Compound  found  in  Java  Indigo. 

By  Christopher  Rawson  {J.  >Soc.  Ghem.  Ind.,  1899,  18,  251—252).— 
The  usual  plan  of  assaying  indigo  is  to  dissolve  the  sample  in  strong 
sulphuric  acid ;  on  adding  water,  the  colouring  matter  remains  in 
solution  as  indigotindisulphonic  acid,  and  various  impurities  remain  in 
suspension.  Before  titrating,  it  is  necessary  to  remove  these  insoluble 
matters,  but  the  filtration  is  very  troublesome  and  part  of  the  colour- 
ing matter  is  fixed  by  the  paper.  The  use  of  paper  may  be  avoided, 
as  follows  :  0'5  gram  of  the  powdered  sample,  mixed  with  glass 
powder,  is  digested  with  25  c.c.  of  pure,  strong  sulphuric  acid  at  70° 
for  1  hour.  When  cold,  the  liquid  is  diluted  with  water,  mixed  with 
10  c.c.  of  a  20  per  cent,  solution  of  barium  chloride,  and  diluted  to 
500  c.c.  In  about  20  minutes,  the  barium  sulphate  which  carries  down 
all  the  suspended  matter  will  have  settled,  and  an  aliquot  part  of  the 
clear  solution  may  be  drawn  off  with  a  pipette. 

The  presence  of  a  yellow  colouring  matter,  sometimes  to  the  extent 
of  20  per  cent.,  has  recently  been  noticed  in  samples  of  Java  indigo,  and 
the  presence  of  this  substance  interferes  with  the  ordinary  method  of 
analysis,  as  it  behaves  in  many  respects  like  indigotin.  It  may  be 
detected  by  adding  aqueous  soda  or  ammonia  to  powdered  indigo 
placed  in  a  porcelain  basin,  when  the  alkali  will  assume  a  deep  yellow 
colour.  It  may  be  removed  by  boiling  with  dilute  ammonia,  or  pre- 
ferably with  alcohol,  which  also  dissolves  any  indirubin,  and  the 
insoluble  matter  is  then  sulphonated  as  usual  and  titrated  for  indigotin. 
The  alcoholic  or  ethereal  solutions  are  colourless,  but  turn  yellow  with 
alkalis.  Indirubin  maybe  estimated  as  follows:  O'l — 0"25  gram  of 
the  sample  is  boiled  with  150  c.c.  of  ether  in  a  reflux  apparatus ;  when 
cold,  the  liquid  is  made  up  to  200  c.c.  and  shaken  with  10  c.c.  of  water  ; 
this  causes  the  undissolved  matter  to  settle  completely.  A  measured 
quantity  of  the  liquid  is  now  withdrawn  and  compared  in  a  colorimeter 
with  a  standard  solution  of  indirubin.  L.  de  K. 
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Refraction  of  Pure  Water  and  of  Normal  Salt  Solutions. — I. 
Water.— By  Gael  Bender  {Ann.  Phys.  Chem.,  1899,  [li],  68, 343—349). 
— The  refraction  of  water  was  determined  at  various  temperatures  by 
a  Pulfrich's  refractometer  and  three  interpolation  formulae  are  given 
for  the  values  of  the  refraction  for  Ha,  H^g,  and  H^.  The  dispersion 
decreases  only  very  slightly  with  rise  of  temperature,  so  that  between 
10°  and  40°  similar  formulae  differing  only  in  the  first  term  may  be 
used  for  the  three  lines— namely,  Ha=  1-3323004  -  0-0001129  («°/5)- 
0'0000419  (i°/5)2,  the  first  terms  for  H^g  and  Hy  being  respectively 
1*3382118  and  1*3414389.  The  values  for  water  containing  dissolved 
air  were  found  to  agree  with  those  of  pure  water  within  the  limits  of 
experimental  error.  L.  M.  J. 

Changes  of  Silver  Iodide  in  Light,  and  the  Daguerreotype 
Process.  By  Hermann  Scholl  {Ann.  Phys.  Ghem.,  1899,  [ii],  68, 
149 — 182). — If  a  silvered  glass  is  exposed  to  iodine  vapour,  it  becomes 
covered  with  a  clear  deposit  of  silver  iodide,  which,  on  exposure  to 
light,  becomes  cloudy.  The  author  shows  that  this  cloudiness  is  not 
due  to  any  chemical  change,  but  to  a  mechanical  alteration  of  the 
illuminated  layer ;  and  the  change  further  requires  the  catalytic  action 
of  some  oxidising  agent  such  as  oxygen  or  iodine.  If  the  silver  iodide 
has  an  underlayer  of  silver,  however,  chemical  action  ensues  and  the 
silver  becomes  converted  into  iodide  with  reduction  of  the  surface 
layers  ;  this  action  is  also  accelerated  by  the  catalytic  action  of  the 
oxygen  of  the  air.  The  capability  of  development  of  exposed  Daguerreo- 
type plates  is  due  to  this  change  and  to  the  presence,  in  the  surface 
layers,  of  the  reduced  silver ;  it  extends  also  through  the  whole  thick- 
ness and  is  throughout  proportional  to  the  light  intensity  at  the 
surface.  A  layer  of  silver  iodide  was  deposited  between  two  platinised 
glass  plates  and  connected  electrically  with  a  galvanometer,  and  when 
this  was  exposed  to  light  an  E.M.F.  was  produced  the  direction  of 
•  which  indicated  a  migration  of  iodine  in  the  direction  of  the  light  rays. 

L.  M.  J. 

Contributions  to  the  Study  of  Optical  Isomerism.  By  Paul 
Walden  {Ghem.  Centr.,  1899,  i,  327  ;  from  J.  Russ.  Ghem.  Soc,  1898, 
30,  767 — 794). — A  continuation  of  earlier  work  (compare  this  vol., 
ii,  393).  This  section  deals  with  Guye's  hypothesis.  The  author 
gives  a  general  account  of  his  own  publications,  and  quotes  Guye, 
Landolt,  and  Ostwald  as  supporting  his  conclusions.  The  theory  of 
Le  Bel  and  van't  Hoff,  that  only  a  chemical  difference  in  the  four 
groups  attached  to  the  carbon  atom  is  necessary  for  the  production  of 
asymmetry,  is  regarded  afs  entirely  confirmed.  The  following  mole- 
cular rotations  are  given  in  the  paper  : — 

VOL.  Lxxvi.  ii.  43 
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Z- Amy  lie  propionate  [MJu  +  S-QB" 

,,       butyrate   4-43 

,,       bromacetate 5-75 

,,      bromopropionate 5*41 

glycollate 3-67 

, ,       a-hydroxy  butyrate 4-82 

, ,       a-hydroxyisobutyrate ...  5-06 


Z-Amylic  oxalate  [M]d  +  11'78 

malonate  8-09 

ethylinalonate 9-26 

isoamylmalonate 9 '98 

glutarate  9-64 

suberate   8-76 

sebacate    9  18 

J.  c.  p. 


Molecular  Refraction  and  Dispersion  and  Specific  Rotation 
of  Compounds  of  Camphor  and  Aromatic  Aldehydes.  By 
Albin  Haller  and  Paul  Th.  Muller  {Comj)t.  rend.,  1899,  128, 
1370 — 1373). — The    optical    properties   of    compounds   of    the    type 

.CICHR 
OgHj^-^QQ         i    in    which    R    represents    radicles    derived     from 

benzaldehyde,  cinnamaldehyde,   piperonaldehyde,    and    the    methoxy- 
benzaldehydes,  are  summarised  in  the  table  : — 


Molecular  Refraction. 

Molecular 
dispersion. 

Specific 
rotation. 

E. 

a. 

-73 

m 

Na. 

It 

6^ 

^. 

7. 

1 

•Ph     

76-35 
85-23 
90-80 

71-94 

77-61 

85-65 
78-16 
78-16 
78-16 

77-21 

86-00 

91-43 
83-95 
84-09 
86-02 

72-65 

78-52 

86-46 
78-94 
78-94 
78-94 

79-35 

89-30 

94-93 
86-73 
86-87 
89-50 

82-70 

93-17 

98-15 
89-43 
89-28 
92-66 

6-35 

7-94 

7-35 
6-40 
5-86 
7-46 

2-39 

2-46 

2-73 
2-51 
2-51 
2-51 

+  425-11° 

•C6H4<g>CH2. 
•C6H4Pr/3 

435-40 
495-68 

•C6H4-OMe[l:2] 
•C(,H4-OMe[l:3] 
•CeH4-OMe[l:4J 

83-03 
83-42 
85-20 

431-50 
379-35 
467-07 

The  calculated  values  (employing  Bruhl's  and  Conrady's  coefficients 
as  indicated  in  the  table)  are  based  on  the  assumption  that  the  group 
^CICHR  contains  four  double  linkings,  and  the  conclusion  is  drawn 
that  the  introduction  of  this  radicle  augments  the  molecular  refraction 
and  dispersion  of  camphor,  and  multiplies  the  value  of  its  specific 
rotation  by  ten  (compare  Gladstone,  Trans.,  1891,  590). 

G.  T.  M. 

Dissipation  of  Electrostatic  Charges  by  Light.  By  Oscar 
Knoblauch  {Zeit.  physikal.  Chem.,  1899,  29,  527 — 545). — Many 
negatively  charged  substances,  when  illuminated,^gradually  lose  their 
charge,  as  may  be  shown  by  connecting  them  with  an  electrometer. 
The  author  has  examined  numerous  substances  in  this  way,  and  finds 
that  those  which  are  sensitive  to  light  have  a  special  tendency  to  lose 
an  electrostatic  charge.  The  discharged  electricity  must  be  conveyed 
by  ions  either  of  the  substance  itself  or  ^of  the  superficially  absorbed 
oxygen.  Only  negative  charges  are  lost  by  dissipation,  hence  the 
discharged  ions  must  be  negative  whether  the  substance  is  metal, 
sulphur,  or  glass.     The  author  accordingly  regards  the  dissipation  as 
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depending  on  an  oxidation  process,  the  loss  of  charge  being  effected  by 
negative  oxygen  ions.  In  accordance  with  this  view,  oxidisable  sub- 
stances, such  as  sulphides  and  photographic  developers,  are  found  to 
lose  their  charges  under  the  influence  of  light,  whilst  highly  oxidised 
substances  like  sulphates  and  permanganates  are  not  affected.  The 
fact  that  certain  substances  such  as  zinc  take  a  positive  charge  when 
illuminated  may  be  similarly  explained.  The  oxidation  of  phosphorus 
is  an  analogous  phenomenon.  J.  C.  P. 

Dielectric  Constants  and  Aggregation  Changes  of  Alcohols  at 
Low  Temperatures.  By  Richard  Abegg  and  W.  Seitz  {Zeit.  physikal. 
Chem.y  1899,  29,  242 — 248). — Abegg  has  shown  that  the  temperature 
coeflScient  of  the  dielectric  constant  is  given  by  the  expression 
-dDldT=Dll90,  that  is  i)  =  ce-r/i90  (Abstr.,  1897,  ii,  240).  To 
more  completely  test  this  expression,  determinations  of  the  constant 
were  made  for  amylic,  isobutylic,  propylic,  ethylic,  and  methylic 
alcohols  at  temperatures  reaching  -140°,  the  constant  low  tempera- 
tures being  obtained  by  employing  baths  of  boiling  ammonia,  solid 
carbonic  anhydride  and  ether,  or  melting  chloroform,  toluene,  ether, 
or  ethylic  bromide.  The  results  are  in  very  fair  accord  with  the 
values  calculated  from  the  formula.  In  each  case,  when  the  alcohol 
freezes  a  sudden  drop  occurs  in  the  constant,  and  there  appears  to  be 
no  difference  between  the  value  for  the  glassy  mass  and  the  crystals, 
so  that  no  evidence  of  a  continuous  change  was  obtained.  The  above 
formula  differs  from  that  calculated  from  either  of  the  refraction 
formulae,  but  it  has  been  shown  that  the  coefficients  so  calculated  are 
not  in  accord  with  the  experimental  numbers  (Ratz,  Abstr.,  1896, 
ii,  288 ;  Philip,  Abstr.,  1898,  ii,  9).  It  is  noteworthy  that,  notwith- 
standing the  complexity  of  liquid  alcohol  molecules,  the  dielectric 
constant  obtained  is  identical  with  that  for  nitrobenzene,  so  that  any 
connection  between  complexity  and  dielectric  constant  appears  doubtful. 

L.  M.  J. 

Dielectric  Behaviour  of  a  Crystalline  Liquid.  By  Richard 
Abegg  and  W.  Seitz  {Zeit.physikaLCkem.,lSd9,29,4:91— 4:93).— When 
a  compound  passes  from  the  liquid  to  the  solid  state,  there  is  a  sudden 
fall  in  the  specific  inductive  capacity.  An  example  of  change  from  a 
homogeneous  to  a  crystalline  liquid  is  furnished  by  1  :  4-azoxyanisoil, 
and  it  is  shown  that  the  change  is  not  accompanied  by  any  alteration  in 
the  value  of  the  specific  inductive  capacity,  apart  from  the  gradual 
increase  of  the  latter  with  falling  temperature.  When  the  azoxy- 
anisoil  solidifies,  there  is  a  sudden  fall  in  the  value  of  the  specific 
inductive  capacity  from  4*3  to  2*3.  These  experiments  show  that 
when  a  liquid  ceases  to  be  homogeneous  and  becomes  crystalline,  there 
can  be  no  separation  of  solid  substance ;  this  is  in  accordance  with 
Schenck's  views.  J.  C.  P. 

Conductivity  of  Fused  Zinc  Chloride.  By  Hermann  S. 
ScHULTZE  (Zeit.  anorg.  Chem.,  1899,  20,  333— 339).— The  varying 
results  obtained  by  different  investigators  of  this  subject  may  be  due  to 
the  difficulty  of  freeing  zinc  chloride  from  the  last  traces  of  water. 
The  author  has  accordingly  determined  the  conductivity  of  carefully 
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dehydrated  zinc  chloride  through  a  considerable  range  of  temperature. 
The  specific  conductivity  is  0*460  (ohm  and  cub.  cm.)  at  700°,  and 
falls  with  the  temperature,  the  rate  of  fall  increasing  at  lower  tem- 
peratures. J.  C.  P. 

Diflferences  of  Potential  between  Metals  and  Non-aqueous 
Solutions  of  their  Salts.  By  Louis  Kahlenbeeg  {J.  Physical  Chem., 
1899,  3,  379— 403).— Although  the  osmotic  theory  of  the  voltaic  cell 
has  led  to  many  measurements  of  potential  differences  in  aqueous 
solutions,  but  few  experiments  have  been  made  with  other  solvents, 
and  these  have  indicated  that  the  solution  tension  of  a  metal  is  de- 
pendent on  the  solvent  in  which  it  is  immersed  (compare  Jones, 
Abstr.,  1894,  ii,  374).  The  author  has  therefore  determined  the 
E.M.F.'s  of  a  large  number  of  electrodes  consisting  of  the  metal  im- 
mersed in  a  i\710  solution  of  one  of  its  salts  in  solvents  other  than 
water,  those  employed  being  methylic,  ethylic,  and  benzylic  alcohols, 
glycol,  glycerol,  pyridine,  piperidine,  acetone,  aniline  and  its  alkyl 
derivatives,  quinoline,  various  amines,  and  nitrobenzene.  In  the  case 
of  silver  electrodes,  46  E.M.F.  determinations  were  made,  and  it  was 
found  that  the  potential  differences  between  the  metal  and  solution 
differ  greatly  with  the  solvent  employed,  varying  from  1  '2  volts  in 
the  case  of  acetone  to  0*36  volt  in  propylamine ;  the  value  in  aqueous 
solution  is  0*56  volt.  In  all  cases,  the  silver  is  positive  to  the  solu- 
tion. In  groups  of  solvents  of  similar  chemical  nature — as,  for 
example,  the  alcohols,  the  aliphatic  amines,  the  amidobenzenes,  &c. — 
the  differences  of  potential  are  approximately  equal,  this  being  more 
marked  the  closer  the  relationship  of  the  solvents.  In  the  case  of 
magnesium  electrodes,  the  difference  of  potential  between  the  metal 
and  the  i\710  solution  in  pyridine  or  aniline  is  about  0*4  volt,  whilst 
in  aqueous  solution  the  difference  is  1*06  volts,  the  metal  being  nega- 
tive. The  metal  is  hence  more  positive,  or  less  negative,  to  the 
pyridine  solution  than  to  the  aqueous  solution,  whereas  the  converse 
holds  for  silver.  Zinc  also  is  less  negative  to  pyridine,  aniline, 
quinoline,  or  alcohol  solutions  than  to  aqueous  ]  in  the  quinoline  solu- 
tion, the  zinc  is  actually  positive  to  the  solution.  Cadmium  and  thal- 
lium show  very  little  difference  between  the  aqueous  and  pyridine 
solutions,  lead  is  more  positive,  and  copper  less  positive  to  solutions  in 
pyridine  than  to  those  in  water.  The  difference  of  potential  between 
iron  and  the  A7IO  solution  of  ferric  chloride  in  water  is  0-031  volt, 
but  for  solutions  in  alcohol,  nitrobenzene,  and  orthonitrotoluene  the 
differences  amount  to  more  than  1  volt.  If  platinum  is  used  in  place 
of  iron  as  the  electrode,  so  that  the  chain  becomes  one  of  reduction, 
the  differences  are  in  the  opposite  sense,  the  metal  being  most  positive 
to  the  aqueous  solution. 

These  results  are  discussed  in  the  light  of  the  osmotic  theory  of 
electromotive  force.  For  the  same  metal  in  different  solutions,  the 
E.M.F.  is  proportional  to  log.  Pjp,  where  P  is  the  solution  tension, 
and  p  the  ionic  pressure,  which  is  again  proportional  to  the  dissocia- 
tion, and  it  is  evident  from  the  above  results  that  P  must  vary 
greatly  with  different  solvents,  and  that  the  nature  of  the  variation 
differs  for  different  metals.     Even  if  this  supposition  is  made,  how- 
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ever,  other  difficulties  arise,  as  many  salts  yield  solutions  in  pyridine 
which  possess  considerable  conductivity,  and  in  which  Faraday's 
electrolytic  laws  are  valid,  although  cryoscopic  measurements  indicate 
that  no  dissociation  occurs  (compare  Werner,  Abstr.,  1898,  ii,  214). 
The  author  therefore  considers  that  the  whole  osmotic  theory  of 
electromotive  force  and  conductivity  is,  at  any  rate,  quite  insufficient 
when  applied  to  solvents  other  than  water.  L.  M.  J. 

The  Ions  of  Dilute  Sulphuric  Acid.  By  Wilhelm  Starck  {Zeit. 
physikal.  Chem.,  1899,  29,  385 — 400). — At  high  concentrations,  the 

+ 
HgSO^  molecule  dissociates  chiefly  into  H  and  HSO4,  ^^  ^^^  concentra- 

+     + 
tions  into   H,    H,    and   SO^;    hence  the  migration   number   of    the 
sulphuric  acid  anion  decreases  with  increasing  dilution.     The  pro- 

+ 
portion  of  HgSO^  molecules  which  dissociate  into  H  and  HSO^  would 
probably,  on  kinetic  grounds,  fall  with  rising  temperature.  The 
formation  of  persulphuric  acid  runs  parallel  with  the  presence  of  HSO4 
ions  up  to  a  certain  concentration  (40  per  cent.  acid).  The  poorer 
yield  of  persulphuric  acid  from  this  point  onwards  is  probably  due 
to  its  instability  in  concentrated  sulphuric  acid  solution,  rather 
than  to  a  decrease  in  the  quantity  of  HSO^  ions.  The  formation  of 
persulphuric  acid  is  favoured  by  fall  of  temperature,  and  this  would 
agree  with  the  probable  increase  of  HSO^  ions  as  the  temperature 
falls. 

The  author  has  determined  the  migration  number  of  the  sulphuric 
acid  anion  at  various  concentrations  and  at  various  temperatures,  and 
finds,  in  general  agreement  with  Hittorf  and  Wiedemann,  an  increase 
of  the  migration  number  with  increasing  concentration.  The  influ- 
ence of  temperature  is  contrary  to  expectation,  and  the  temperature 
coefficient  is  approximately  the  same  for  higher  concentrations  as  that 
found  by  Bein  (Abstr.,  1898,  ii,  553)  for  low  concentrations,  namely, 
about  1/100.  The  increase  of  the  migration  number  with  the  tem- 
perature is  not  to  be  attributed  to  a  larger  formation  of  the  more 
complex  ion,  but  probably  to  a  decrease  of  the  frictional  resistance 
experienced  by  the  ions.  J.  C.  P. 

Ionic  Velocities.  By  Orme  Masson  {Zeit.  physikal.  Chem.^  1899, 
29,  501—526  ;  Phil.  Trans.,  1899,  192,  A,  331— 350).— The  doubt- 
ful validity  of  Lodge's  method,  and  the  narrow  scope  of  Whetham's, 
have  led  the  author  to  devise  a  new  method  of  measuring  directly 
the  velocity  of  ions.  Two  flasks,  each  provided  with  a  lateral 
opening,  are  connected  by  a  graduated  horizontal  tube  containing  a 
mixed;  solution  of  gelatin  and  the  salt  to  be  investigated  (compare 
Masson  and  Steele,  Trans.,  1899,  75,  726).  The  flasks  contain  suit- 
able solutions  in  which  the  electrodes  dip.  These  anode  and  cathode 
solutions  must  both  be  distinctly  coloured,  the  coloured  ion  being  the 
eathion  in  the  anode  solution,  and  the  anion  in  the  cathode  solution. 
Further,  the  coloured  ions  must  migrate  at  a  specifically  slower  rate 
than  the  corresponding  ions  of  the  salt  in  the  tube.  A  suitable  anode 
solution  is  copper  sulphate  with  a  copper  anode ;  a  suitable  cathode 
solution  is  sodium  chromate  with  a  platinum  cathode. 
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When  a  current  passes,  the  progress  of  the  cathions  (for  example,  K) 
in  the  colourless  gelatin  solution  is  accompanied  by  an  equal  advance 
of  the  blue  Cu  ions :  the  anions  (for  example,  CI)  are  similarly  followed  by 
the  yellow  CrO^  ions.  The  contents  of  the  tube  thus  become  blue  at  one 
end,  colourless  in  the  middle,  and  yellow  at  the  other  end.  The 
relative  length  of  the  blue  and  yellow  parts  gives  the  ratio  of  the 
velocities  of  cathion  (K)  and  anion  (CI) ;  from  this  ratio,  the  migration 
numbers  can  be  calculated  and  compared  with  the  values  found  by 
Hittorf. 

The  method  depends  essentially  on  the  supposition  that  the  progress 
of  the  coloured  ions  is  determined  by  the  velocity  of  the  colourless 
ions  in  front.  Analysis  showed  that  the  bounding  plane  between 
coloured  and  colourless  zones  was  very  sharp.  The  relative  length  of 
the  blue  and  yellow  parts  remains  constant  throughout  one  experiment 
and  is  the  same  for  different  experiments  at  the  same  concentration. 
The  ratio  of  the  ionic  velocities  for  the  same  salt  is  the  same  when 
potassium  f errocyanide  or  potassium  tartrate  is  substituted  for  sodium 
chromate.  Theory,  too,  excludes  any  mixture  of  the  ions,  provided 
that  the  coloured  ions  are  specifically  slower  than  the  colourless  ions 
which  precede  them. 

The  migration  numbers  for  the  anion  obtained  from  the  ratio  of  the 
ionic  velocities  are,  in  the  case  of  sodium,  potassium,  and  ammonium 
salts,  smaller  than  those  found  by  Hittorf,  whose  values,  however, 
hold  for  more  dilute  solutions  than  those  used  by  the  author.  Con- 
trary to  Hittorf's  observation,  the  migration  number  for  the  CI 
ion  seems  to  decrease  slightly  with  increasing  concentration.  The 
relative  velocities  of  the  ions  are  compared  with  Kohlrausch's  numbers, 
and  a  good  agreement  is  found  :  the  absolute  velocities  are  smaller 
than  in  aqueous  solution.  .  J.  C.  P. 

Theory  of  the  Formation  of  Nickel  Sulphide.  By  J.  Living- 
ston R.  Morgan  and  A.  H.  Gotthelf  {J.  Amer.  Chem.  Soc.^  1899,  21, 
494 — 502). — Nickel  sulphide,  as  precipitated  from  alkaline  solutions 
by  hydrogen  sulphide,  is  insoluble  in  dilute  acids,  but,  nevertheless,  it 
is  not  precipitated  by  hydrogen  sulphide  from  solutions  containing  in- 
suflSicient  acid  to  dissolve  the  sulphide  already  formed.  This  anomalous 
behaviour  is  attributed  to  the  fact  that  a  saturated  solution  of  nickel 
sulphide  has  a  slightly  lower  concentration  of  negative  sulphide  ions 

(S  or  HS)  than  a  saturated  solution  of  hydrogen  sulphide,  so  that  on 
adding  a  little  acid  to  the  latter,  this  concentration  becomes  increased 
to  nearly  that  of  the  nickel  sulphide  solution.  Hence  the  compound 
already  present  (nickel  sulphide  or  hydrogen  sulphide)  remains  prac- 
tically unchanged,  the  velocity  of  change  being  proportional  to  the 
difference  in  concentration  of  the  two  with  respect  to  the  negative 
ions.  These  views  are  supported  by  the  fact  that  nickel  sulphide  is 
formed  in  the  presence  of  a  large  amount  of  acetic  acid,  or  of  a  small 
amount  of  hydrochloric  acid,  whilst,  with  neutral  solutions,  such  as 
nickel  dichloracetate,  precipitation  of  the  sulphide  goes  on  until  the 
concentrations  of  the  negative  ions  of  the  hydrogen  sulphide  and  the 
nickel  sulphide  become  equalised.  A  quite  analogous  explanation 
holds  for  the  similar  behaviour  of  cobalt  sulphide. 
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The  solubility  of  zinc  sulphide  in  dilute  hydrochloric  acid,  in  which 
the  sulphides  of  nickel  and  cobalt  are  insoluble,  is  due  to  the  almost 
complete  ionisation  of  the  chlorides  of  nickel  and  cobalt,  the  formation 
of  a  small  quantity  of  chloride  preventing  the  production  of  more ; 
with  zinc,  however,  the  ionisation  of  the  chloride  is  less,  and  the  effect 
of  this  is  increased  by  the  removal  of  zinc  ions  from  the  solution  by 
hydrolytic  dissociation.  T.  H.  P. 

Theory  of  the  Separation  of  Barium,  Strontium,  and  Calcium 
from  the  Mixed  Sulphates.  By  J.  Livingston  R.  Mokgan  {J, 
Amer.  Chem.  Soc,  1899,  21,  522 — 527). — Ammonium  carbonate,  or  a 
mixture  of  a  soluble  sulphate  and  carbonate,  transforms  strontium 
and  calcium  sulphates  into  carbonates,  leaving  barium  sulphate  un- 
changed. From  the  solubilities  of  the  sulphates  and  carbonates  of 
barium,  strontium,  and  calcium,  the  ionic  concentrations  are  calculated, 
and  it  is  found  that,  with  strontium  and  calcium,  the  carbonates  are 
less  soluble  than  the  sulphates,  whilst  with  barium  the  converse  holds. 
In  order  that  any  sulphate  may  be  transformed  into  carbonate,  suf- 
ficient CO3  ions  must  be  present  to  cause  the  solubility  product  of  the 
carbonate  to  be  reached  in  a  saturated  solution  of  the  sulphate ;  in  the 
case  of  barium,  no  sulphate  is  formed  until  the  concentration  of  the 
CO3  ions  is  at  least  0'00115  gram-mol.  per  litre,  the  corresponding 
numbers  for  strontium  and  calcium  being  respectively  0*0000092  and 
0-000000385.  The  SO^  ions  of  the  alkali  sulphate,  formed  by  the 
transformation,  decrease  the  solubility  of  the  insoluble  sulphate,  a 
condition  of  equilibrium  being  attained  unless  a  sufiicient  excess  of 
CO3  ions  are  present.  For  the  solubility  product  of  barium  carbonate 
to  be  reached  in  a  1/10  normal  solution  of  SO4  ions,  the  concentration 
of  CO3  ions  must  be  at  least  that  of  a  10*5  normal  solution;  with 
strontium  and  calcium,  this  effect  of  the  SO^  ions  is  smaller,  in  the  case 
of  the  former,  a  0*0017  normal  solution  of  the  CO3  ions  being  necessary 
in  order  that  the  solubility  product  of  the  carbonate  may  be  reached. 
Hence,  in  a  mixture  of  barium,  strontium,  and  calcium  sulphates,  the 
strontium  and  calcium  compounds  are  rapidly  transformed  into  carbon- 
ates, whilst  with  barium  sulphate,  although  it  may  also  dissolve  slightly, 
yet  the  soluble  sulphate  formed  during  its  solution  soon  prevents  any 
further  reaction,  and  that  formed  from  the  strontium  and  calcium 
salts  causes  the  reverse  transformation  to  take  place.  T.  H.  P. 

Electrolytic  Dissociation  and  Toxic  Effect.  By  J.  F.  Clark 
{J.  Physical  Chem.,  1899,  3,  263 — 316). — Fungi,  when  subjected  to 
the  action  of  deleterious  agents,  offer  in  general  much  more  resist- 
ance than  the  higher  plants.     The  hydroxyl  ion  OH  is  rather  more 

toxic  to  moulds  than  H.  The  toxic  value  of  the  ions  CI,  Br,  I  increases 
slightly  with  the  atomic  weight.  The  cyanogen  radicle  is  a  very 
powerful  poison  to  fungi,  potassium  cyanide  having  nine  times  the 
toxic  effect  of  hydrochloric  acid.  Mercuric  chloride  and  silver  nitrate 
are  about  equally  toxic  to  moulds,  and  are  followed  closely  by  potass- 
ium dichromate,  potassium  chromate,  and  formaldehyde.  Dis- 
sociation in  many  cases  lessens  the  toxic  action.  Out  of  eight  acids 
examined,  six  were  more  toxic  in  the  molecular  form  than  after  dis- 
sociation.    The   toxic  effect  of  the  undissociated  molecule  of  acetic 
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+ 
acid  is  2*8  times  that  of  H,  while  the  undissociated  HCN  molecule 

+ 
has  a  toxic  value  76*6  times  that  of  H.  When  hydrogen  in  acetic 
acid  is  replaced  by  chlorine,  the  toxicity  increases,  but  the  dis- 
sociation increases  also  :  the  two  effects  partially  balance  each  other, 
and  the  relative  toxic-  action  of  the  chloracetic  acids  depends  on  the 
concentration.  The  anions  of  the  mineral  acids  HCl,  HNO^  and 
H2SO4  have  a  low  toxic  value  for  fungi,  less  than  one  thirty-second 

of  that  for  H.  J.  C.  P. 

Neutralisation,  Solution,  and  Electrolysis.  By  Gustav 
Platner  {Chem.  Centr..,  1899,  i,  466;  from  Electrochem.  Zeit.y  5, 
199 — 205). — The  combination  of  a  hydrogen  atom  with  an  oxygen 
atom  liberates  34'15  Cal. ;  the  view  that  the  union  of  a  hydrogen 
atom  with  a  hydroxyl  group  liberates  13-7  Cal.  is  regarded  as  incorrect. 

When  a  metal  is  dissolved  in  acid,  it  first  forms  a  hydroxide 
with  the  hydroxyl  of  the  water  or  of  the  acid,  and  the  hydroxide 
reacts  with  the  acid.  When  an  anhydrous  salt  is  dissolved,  water  is 
first  decomposed ;  the  hydroxide  formed  from  the  metal  of  the  salt 
and  the  hydroxyl  of  the  water  neutralises  the  acid  simultaneously 
formed.  When  the  process  is  resolved  into  these  stages,  heats  of 
solution  can  be  calculated,  agreeing  well  with  those  observed.  The 
author  regards  his  conceptions  as  able  to  replace  the  electrolytic 
dissociation  theory.  J .  C.  P. 

Aqueous  Solutions  of  Double  Salts.  III.  By  Harry  C. 
Jones  and  Nicholas  Knight  {Amer.  Chem.  J.j  1899,  22,  110 — 141). 
— The  authors  have  extended  the  experiments  of  Jones  and  Mackay 
(Abstr.,  1897,  ii,  396)  and  Jones  and  Ota  (this  vol.,  ii,  587)  by 
studying  the  conductivity  of  solutions  of  the  double  chlorides, 
2NaCl,ZnCl2  +  SHgO ;  SrCl2,2CdCl2  +  7H,0  :  NH4Cl,MgCl2  +  6H0O  ; 
KCl,MgCl2-f6H20,  and  of  the  double  bromides  BaBr2,CdBr2-f4H20  ; 
KBr,CdBr2  -t-  JHgO ;  2NaBr,3CdBr2  +  QUfi,  and  3NH4Br,ZnBr2. 
The  results  obtained  are  similar  in  character  to  those  of  Jones  and 
Ota  {loG.  cit.),  and  confirm  their  conclusion  that  the  double  salts 
exist  as  such  to  a  considerable  extent  in  the  more  concentrated 
solutions  and  are  broken  down  completely  by  water  only  in  very 
dilute  solution.  In  the  present  paper,  however,  the  evidence  is  made 
more  complete  by  taking  into  account  the  influence  exercised  by  one 
of  the  constituent  chlorides  on  the  dissociation  of  the  other  ;  it  is 
shown  that  a  solution  of  a  mixture  of  potassium  and  ammonium 
chlorides,  in  molecular  proportion,  has  a  smaller  conductivity  than  the 
sum  of  the  conductivities  of  the  two  salts,  although,  as  is  well 
known,  a  double  chloride  is  not  formed.  But  as  the  differences,  due 
to  the  prevention  of  dissociation  by  the  presence  of  a  common  ion, 
between  the  observed  and  calculated  conductivities  of  solutions  of  the 
mixtures  KC1,NH^C1  and  KC1,2NH4C1  are  much  smaller  than  those 
observed  in  the  case  of  the  double  chlorides  studied,  the  conclusion 
reached  by  Jones  and  Ota  is  regarded  as  justified. 

Attempts  to  obtain  evidence  as  to  the  condition  of  the  halogen 
double  salts  in  aqueous  solution  from    the    molecular   depression  of 
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the  freezing  point  gave  abnormal  results,  which  will  be  dealt  with 
more  fully  later. 

The  following  salts  are  new :  sodium  cadmium  bromide, 
2NaBr,3CdBr2  +  6H0O,  forms  beautiful  plates;  zinc  ammonium 
bromide,  SNH^BrjZnBrg,  crystallises  from  a  solution  containing  the 
constituent  salts  in  the  proportion  required  to  form  the  salt 
2NH4Br,ZnBr2.  W.  A.  D. 

Electrolytic  Behaviour  of  Platinic  and  Stannic  Chlorides. 
By  W.  DiTTENBERGER  and  Rudolf  Dietz  {Ann.  Phys.  Ghem.,  1899,  [ii], 
68,  853— 859).— Kohlrausch  (Abstr.,  1898,  ii,  203)  and  Hittorf  and 
Salkowski  (this  vol.,  ii,  398)  have  shown  that,  in  the  electrolysis  of 
platinic  chloride  solutions,  the  platinum  is  present  in  the  anion,  and 
that  any  deposition  of  the  metal  at  the  cathode  is  due  to  secondary 
reactions.  The  authors  have  determined  the  transference  ratios  in  the 
case  of  solutions  of  platinic  chloride  and  of  hydrogen  platinochloride ; 
the  values  indicate  a  decrease,  with  concentration,  of  the  transference 
ratio  of  the  anion.  The  conductivity  of  solutions  of  platinic  chloride 
increases  with  time,  but  this  is  not  due  to  decomposition  into  hydrogen 
chloride  and  a  salt  poorer  in  platinum,  as  the  transference  ratios 
remain  unchanged.  The  agreement  of  the  values  of  these  ratios  with 
those  obtained  for  hydrogen  platinochloride  at  equal  concentration 
show  that  probably  the  latter  salt  is  formed  in  the  solution  as  repre- 
sented by  the  equation  2H2PtCl40  =  H2PtCl6  +  PtClgO  +  B.f>  (Wagner, 
this  vol.,  ii,  275).  In  the  electrolysis  of  stannic  chloride,  some  tin  is 
deposited  at  the  cathode,  but  this  is  due  to  secondary  reactions,  and  it 
is  improbable  that  decomposition  into  Sn  and  CI  ions  takes  place. 

L.  M.  J. 

Physico-chemical  Investigation  of  the  Uranyl  Salts.  By 
Curt  Dittrich  {Zeit.  physikal.  Chem..,  1899,  29,  449— 490).— The  con- 
ductivity of  a  number  of  uranyl  salts  of  inorganic  and  organic  acids 
has  been  determined.  The  difference  between  fx^^  and  /ijQ24  for 
uranyl  chloride,  nitrate,  and  sulphate  is  abnormally  high,  probably 
because  the  dissociation  takes  place  in  stages.  The  conductivity  of 
the  uranyl  salt  solutions  increased  appreciably  when  they  were  left  for 

some  time  :  thus  hydrolysis  takes  place  readily  j  the  presence  of  H  ions 
in  the  solutions  was  shown  by  the  inversion  of  sugar,  and  the  extent 
of  hydrolysis  was  determined.  Some  uranyl  salts  (especially  the 
oxalate)  are  very  sensitive  to  light,  and  the  corresponding  decomposi- 
tion was  traced  in  the  diminished  conductivity.  When  the  con- 
ductivities of  uranyl  salts  for  the  same  concentration  are  compared,  it 
is  seen  that  the  conductivity  increases  with  the  strength  of  the  acid, 
and  is  thus  a  constitutive  property.  The  migration  velocity  of  the 
uranyl  ion  is  calculated  to  be  56  at  25°.  Freezing  point  determinations 
showed  that  uranyl  nitrate  and  chloride  are  dissociated  in  dilute  solu- 
tion to  the  extent  of  90 — 95  per  cent. ;  the  sulphate  is  much  less 
dissociated. 

Solutions  of  various  uranyl  salts  were  mixed  with  solutions  of  the 
corresponding  sodium  salts,  and  both  the  conductivity  and  the  freezing 
point  depression  were  determined.  The  values  obtained  were  in 
both  cases  less  than  those  calculated,  pointing  to  a  decrease  in  the 
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number  of  ions  ;  this  holds  only  for  salts  of  weak  acids,  so  that  with 
these  uranium  has  a  decided  tendency  to  form  complex  compounds. 
This  view  is  supported  by  the  observation  that  the  specific  conductivities 
of  the  mixed  sodium  and  uranyl  salts  are  in  most  cases  less  than  those 
of  the  sodium  salts  themselves  :  in  the  case  of  the  oxalate,  tartrate,  and 
citrate,  the  specific  conductivity  of  the  mixture  decreases  with  increasing 
concentration  of  the  uranyl  salt.  From  the  concentrations  at  which  the 
specific  conductivity  is  a  minimum,  conclusions  are  drawn  as  to  the 
nature  of  the  complex  ion  formed.  In  mixed  solutions  of  the  sodium  and 
uranyl  salts  of  weak  acids,  the  formation  of  a  complex  ion  may  be 
confirmed  by  migration  experiments.  Whilst  in  a  mixed  solution  of 
uranyl  and  sodium  oxalates  the  uranium  is  transported  to  the  anode, 
it  goes  to  the  cathode  in  a  mixed  solution  of  uranyl  and  sodium  chlorides. 
The  direction  seems  to  depend  also  on  the  concentration.  The  solu- 
bility of  uranyl  oxalate  is  increased  by  the  addition  of  sodium  oxalate 
— a  further  proof  that  a  complex  ion  is  formed. 

The  mixture  of  uranyl  nitrate  with  sodium  salts  of  organic  acids  is 
in  most  cases  accompanied  by  an  absorption  of  heat.  J.  C.  P. 

Effect  of  Low  Temperatures  on  Steel.  By  Floris  Osmond 
{Compt.  rend.,  1899, 128,  1395—1398.  Compare  Abstr.,  1894,  ii,  283, 
and  Dewar  and  Fleming,  1896,  ii,  4). — The  temperature  at  which  iron  is 
transformed  from  the  magnetic  to  the  non-magnetic  state  is  lowered 
by  the  addition  of  nickel,  manganese,  or  carbon,  either  separately  or 
collectively,  and  specimens  of  steel  may  be  obtained,  having  at  ordinary 
temperatures  the  same  properties  that  iron  has  above  860°.  The 
transformation,  however^  is  always  possible  at  lower  temperatures,  and 
the  author's  experiments  indicate  that  certain  nickel  and  manganese 
steels,  when  cooled  in  liquid  air,  become  magnetic ;  at  the  same  time, 
their  specific  gravity  is  diminished.  The  magnetic  condition  when 
once  induced  persists  at  high  temperatures.  When  the  proportion  of 
the  foreign  element  is  further  increased,  as,  for  example,  in  a  steel 
containing  13  per  cent,  of  manganese,  it  is  found  that  the  magnetic 
condition  is  not  attained  even  at  the  temperature  of  liquid  air.  The 
lowering  of  the  transformation  temperature  of  iron  by  the  addition  of 
other  elements  seems  to  be  comparable  with  the  lowering  of  the  freezing 
point  of  a  solvent  by  the  increase  in  concentration  of  the  dissolved 
substance.  G.  T.  M. 

Thermal  Deformation  of  Crystallised  Sulphates  of  Potass- 
ium, Rubidium  and  Caesium.  By  Alfred  E.  Tutton  {Zeit.  Kryst. 
Min.,  1899,31,4:26— 4:57 ;  Phil. Trans.,  1899, 192,  A,455— 498).— With 
the  aid  of  the  compensated  interference  dilatometer  (Phil.  Trans.,  1898, 
191,  A,  313),  determinations  have  been  made  of  the  thermal  expansion 
in  the  three  axial  directions  of  the  orthorhombic  crystals  of  the  normal 
sulphates  of  potassium,  rubidium  and  caesium.  Like  the  other  physical 
properties,  they  are  functions  of  the  atomic  weights  of  the  metals. 
The  constant  a  (coefficient  of  linear  expansion  at  0°). 


Axis. 

K3SO4. 

Rb2S04. 

CS0SO4. 

a 

0-000  036  16 

0-000  036  37 

0-000  033  85 

b 

0-000  032  25 

0-000  032  14 

0-000  031  95 

c 

0-000  036  34 

0-000  034  63 

0-000  035  90 

1  (coefF.  of  cubical  | 
expn.  at  0°).          \ 

0-000  104  75 

0-000  103  14 

0-000  101  70 
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The  constant  h  (half  the  increment  of  the  linear 
coefficient  per  degree  of  temperature). 


Axis. 
a 
h 
c 
Total    (half    the  incre- 
ment of  cubical  expn.  per 
degree  of  temp. ) 


K,S04. 
0-000  000  0144 
0-000  000  0141 
0-000  000  0413 


}.. 


000  000  0698 


RboS04. 
0-000  000  0203 
0-000  000  0184 
0-000  000  0380 

0-000  000  0767 


CS2SO4. 
0-000  000  0214 
0-000  000  0182 
0-000  000  0414 

0-000  000  0810 


The  coefficients  of  cubical  expansion  exhibit  a  progression  corres- 
ponding with  the  progression  of  the  atomic  weights  of  the  three 
respective  metals.  This  is  true  of  both  the  constants  a  and  h  in  the 
general  expression  for  the  coefficient  of  cubical  expansion,  a  =  a  +  2btj 
for  any  temperature  t.  The  order  of  progression  of  the  two  constants 
is  inverted ;  a  diminishes  with  increasing  atomic  weight  of  the  metal, 
while  b  increases.  Consequently,  the  coefficients  of  cubical  expansion 
of  the  three  salts  converge  with  rise  of  temperature,  until  they  attain 
equality  at  about  136°;  beyond  this  temperature,  divergence  occurs, 
and  an  increase  of  atomic  weight  is  now  accompanied  by  an  increase 
of  expansion. 

In  the  potassium  and  caesium  salts,  the  maximum  thermal  axis  is  the 
crystallographic  axis  c,  whilst  in  the  rubidium  salt  it  is  a  ;  but  at  50° 
rubidium  sulphate  becomes  thermally  uniaxial,  and  above  this  tem- 
perature the  maximum  thermal  axis  is  the  axis  c.  As  a  consequence 
of  this  reversal,  which  is  analogous  to  that  shown  by  the  optical 
characters,  the  coefficients  of  linear  expansion  for  any  one  direction  of 
the  three  salts  do  not  exhibit  any  progression  corresponding  with  that 
of  the  atomic  weights.  L.  J.  S. 

Thermochemistry  of  some  Opium  Alkaloids.  By  Emile  Leroy 
(Compt,  rend.,  1899,  129,  220— 223).— The  following  table  gives  in 
Cals.  the  heats  of  combustion,  formation,  and  combination  with  hydro- 
gen chloride  of  codeine,  thebaine,  papaverine,  and  narcotine. 


Combustion. 

Formation. 

Combination 

At  const,  vol. 

At  const, 
press. 

vvitli  gaseous 
HCl. 

Codeine  

2325-8 
2439-9 

2477-2 
2643-8 

2327-7 
2441-8 
2478-8 
2644*8 

+  92-2 

+  74-6 

+  131-9 

+  223-6 

+  29-74 

Thebaine 

+  24*31' 

Papaverine 

+  26-48 

Narcotine   

+  21-72 

The  heats  of  neutralisation  of  the  solid  alkaloids  by  dilute  hydro- 
chloric acid  are:  codeine,  +9*27  Cal.;  thebaine,  +6*93  Cal. ;  papa- 
verine, +  4*15  Cal. ;  narcotine,  +2*33  Cal. 

The  heat  of  hydration  of  codeine  is  +2-23  Cal.  (liquid  HgO)  and 
+  0-67  Cal.  (solid  HgO) ;  the  heat  of  dissolution  of  the  hydrate  is 
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-0*68  Cal.  The  heat  of  dissolution  of  hydrated  codeine  hydro- 
chloride is  -  7'79  Cal.  at  about  17°,  and  its  heat  of  hydration  is 
+  4-72  Cal.  (liquid  water)  and  +1-60  Cal.  (solid  water). 

The  heat  of  dissolution  of  hydrated  thebaine  hydrochloride  is 
-5-21  Cal.  at  about  20°  and  its  heat  of  hydration  +5'23  Cal.  (liquid 
HgO)  and  +3-67  Cal.  (solid  H2O). 

The  change  of  the  oily  precipitate  of  papaverine  into  a  crystallised 
precipitate  develops  +  1-26  Cal.  The  heat  of  dissolution  of  papaverine 
hydrochloride  is  -4-93  Cal.  at  about  18°. 

The  heat  of  dissolution  of  anhydrous  narcotine  hydrochloride  is 
-1"99  Cal.  at  about  18°. 

The  heat  of  neutralisation  of  solid  morphine  by  dilute  hydrochloric 
acid  being  +7'18  Cal.,  and  by  gaseous  hydrogen  chloride  +27*97  Cal. 
(this  vol.,  ii,  465),  the  energy  of  the  basic  function  of  the  alkaloids 
decreases  in  the  following  order :  codeine,  morphine,  thebaine, 
papaverine,  narcotine.  C.  H.  B. 

Minimum  Boiling  Points  and  Vapour  Compositions.  By 
J.  H.  Pettit  {J.  Physical  Chem.,  1899,  3,  349— 363).— Bancroft  has 
shown  that  it  is  probable  that  "  consolute  liquids  with  intersecting 
vapour  pressure  curves  form  solutions  for  which  a  maximum  or  mini- 
mum vapour  pressure  exists  at  some  concentration."  The  author 
finds  that  the  boiling  point  curves  of  mixtures  of  chloroform  or  acetone 
with  methylic  alcohol  have  minima  at  a  concentration  of  about  90  per 
cent,  of  the  alcohol,  and  reviews  the  similar  cases  at  present  known. 
In  all,  sixteen  cases  of  minimum  boiling  points  in  liquids  have  been 
observed,  and  in  ten  of  these  the  vapour  pressure  curves  intersect,  but  in 
the  remainder,  vapour  pressure  data  are  not  available.  The  composition 
of  the  vapour  phase  in  equilibrium  with  the  liquid  was  determined  for 
mixtures  of  methylic  alcohol  and  acetone,  the  method  employed  being 
the  determination  of  the  boiling  point  of  small  quantities  distilled  over 
between  narrow  limits  of  temperature.  The  vapour  curve  lies  above  that 
of  the  liquid  throughout,  except  at  the  minimum  boiling  point,  so  that 
for  any  mixture  of  the  two  constituents  this  constant  mixture  must  distil 
over  first,  and  either  alcohol  or  acetone  remain  in  the  flask  ;  contrary  to 
the  statements  of  Otto  {Bull.  Soc.  Chim.,  1894,  [iii],  11,  199)  and  Monnet 
(ibid.f  1895,  [iii],  13,  113),  at  no  concentration  can  pure  acetone  pass 
over  first  by  any  method  of  distillation.  L.  M.  J. 

Some  Boiling  Point  Curves.  By  John  K.  Haywood  (J.  Physical 
Chem.,  1899,  3,  317 — 327). — The  boiling  points  of  mixtures  of  several 
organic  liquids  have  been  determined  and  the  corresponding  curves 
drawn  ;  these  show,  in  many  cases,  a  maximum  or  minimum  point. 
The  closeness  of  the  boiling  points  of  the  two  constituents  seems 
favourable  to  the  existence  of  a  maximum  or  minimum  point,  although 
a  mixture  of  chloroform  and  carbon  tetrachloride  is  an  exception.  In 
general,  one  constituent  remaining  the  same,  chemically  similar  sub- 
stances have  similar  boiling  point  curves.  A  mixture,  however,  of 
acetone  and  chloroform  shows  a  maximum  point,  whilst  one  of  acetone 
and  carbon  tetrachloride  shows  a  minimum  point,  the  curves  being 
quite  dissimilar.  J.  C.  P. 
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Relationship  between  the  Melting  Points  of  Organic  Sub- 
stances and  the  Number  of  Carbon  Atoms  in  the  Molecule. 
By  Wassily  Solonina  {Ghem.  Centr.,  1899,  i,  327 — 328  ;  from  J".  Euss. 
Chem.  Soc,  1898,  30,  819— 822).— Monobasic  saturated  fatty  acids 
with  an  even  number  of  carbon  atoms  have  a  higher  melting  point 
than  those  with  an  uneven  number  in  the  series  immediately  preceding 
or  following.  The  amides  of  these  acids  and  of  dibasic  saturated 
fatty  acids  show  the  same  regularity,  also  the  normal  saturated 
diamines,  and  the  corresponding  dibromides  and  diphenylic  ethers.  Com- 
pounds of  other  than  normal  structure  do  not  show  this  regularity. 
In  the  case  of  the  substituted  malonic  acids,  the  compounds  with  an 
uneven  number  of  carbon  atoms  have  the  higher  melting  point ;  in 
that  of  the  substituted  succinic  acids,  increase  in  the  number  of  carbon 
atoms  is  accompanied  by  a  fall  in  the  melting  point.  J.  C.  P. 

Vapour  Pressure  of  Solutions  of  Volatile  Substances.  By 
B.  A.  Lehfeldt  (Zeit.  physikal.  Chem.,  1899,  29,  498— 500).— When 
a  small  quantity  of  a  volatile  liquid  A  is  dissolved  in  a  volatile  liquid 
B,  an  equation  deduced  by  Nernst  takes  the  form  jo/ttjj  =  (1  -  ^)/(l  -  •>;), 
where  p  is  the  vapour  pressure  of  the  solution,  ttb  that  of  the  solvent  B  ; 
^  is  the  molecular  ratio  of  A  to  B  in  the  liquid,  yj  the  molecular  ratio 
of  A  to  B  in  the  vapour.  For  a  dilute  solution  of  B  in  A,  jo/tt^  =  ^/iy, 
where  tta  is  the  vapour  pressure  of  the  solvent  A. 

For  a  solution  of  tetrachloromethane  in  toluene,  ^  was  calculated  to 
be  0*072,  and  found  to  be  0*073  ;  for  toluene  in  tetrachloromethane, 
^  was  calculated  to  be  0*680,  and  found  to  be  0*708.  For  solutions  of 
tetrachloromethane  in  benzene,  and  benzene  in  tetrachloromethane,  a 
good  agreement  was  found  between  the  observed  and  calculated  values 
of  ^.  Mixtures  containing  alcohol  have  maximum  vapour  pressures, 
and  even  for  dilute  solutions  the  deviations  from  the  formulae  are  con- 
siderable. For  a  solution  of  alcohol  in  benzene,  ^  was  calculated  to 
be  0*070,  and  found  to  be  0*088.  J.  C.  P. 

Thermal  Properties  of  Isopentane.  By  Sydney  Young  (Zeit. 
physikal.  Chem.,  1899,  29,  193— 241).— The  purity  of  the  samples  of 
isopentane  employed  was  proved  by  the  constancy  of  the  boiling 
point,  the  density,  critical  temperature,  and  pressure,  and  by  the 
agreement  between  the  values  of  the  vapour  pressure  obtained  by  the 
statical  and  dynamical  methods.  The  boiling  point  was  27*95°  at 
760  mm.,  a  value  somewhat  lower  than  that  generally  accepted,  and 
the  critical  temperature  and  pressure  were  found  to  be  187*8°  and 
25,015  mm.,  values  in  good  accord  with  previous  observations.  The 
vapour  pressures  were  determined  at  temperatures  from  —31°  to  the 
critical  point  by  the  method  previously  described  (Trans.,  1889,  55, 
483),  and  the  results  are  in  good  accord  with  those  calculated  by  the 
formula  log.  p  =  a  +  ba^  +  cpK  The  orthobaric  volumes  were  de- 
termined by  both  direct  and  indirect  methods  (Thomas  and  Young, 
Trans.,  1893,  63,  1191),  and  complete  tables  are  given  for  the 
volume  of  1  gram  of  liquid,  of  vapour,  and  of  liquid  and  unsaturated 
vapovir.  In  measuring  pressure,  it  was  found  that  mercury  vapour 
does  not  reach  its  maximum  pressure  for  some  time,  and  the  pressure 
due  to  it  is  uncertain,  but  no  appreciable  error  was  introduced  thereby. 
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The  mean  density  of  liquid  and  saturated  vapour  is  given  by  the 
formula  Z>  =  0-3197  -  0-000454<.  From  the  data  found,  tables  of  the 
isobars  are  obtained  for  pressures  varying  from  4000  to  56,000  mm. 
and  for  temperatures  from  10°  to  220°,  and  of  the  isochorsfor  volumes 
ranging  from  1-58  c.c.  to  4000  c.c.  From  these,  the  values  of  dpjdt  can 
be  readily  obtained  for  various  volumes  (  =  6  in  equation  ^  =  67^+ a) ; 
they  are  found  to  increase  with  rise  of  temperature  when  the  volume 
is  below  the  critical  volume,  but  to  decrease  above,  except  for  large 
volumes  when  the  values  are  constant ;  the  variations  are  too  regular 
to  be  ascribed  to  experimental  errors.  At  higher  temperatures,  the 
values  of  the  expression  lOOO/Sz?  reaches  a  constant  value  of  11-36  at 
a  volume  of  200  c.c,  the  value  calculated  from  the  molecular  weight 
beiDg  11 '6.  The  values  of  a  in  the  equation  p  =  bT+a  are  also  given 
for  various  volumes.  The  ratios  of  the  absolute  temperature  and 
molecular  volumes  of  liquid  and  of  vapour  to  the  corresponding 
critical  constants  are  found  to  be  almost  identical  with  those  of 
benzene  at  'corresponding'  pressures,  as  are  also  the  ratios  of  the 
actual  to  the  theoretical  vapour  density,  so  that  liquid  isopentane, 
like  benzene,  consists  of  simple  molecules  (see  Rose-Innes,  Abstr., 
1897,  ii,  542).  L.  M.  J. 

Cryohydrates.  By  A.  Ponsot  {Compt.  rend.,  1899, 129, 98—100).— 
The  temperature  and  composition  of  a  cryohydric  bath  depend  on  the 
degree  of  purity  of  the  salt.  With  a  pure  salt,  the  temperature  is 
remarkably  constant ;  if,  however,  an  impure  salt  is  employed,  the 
temperature  is  not  constant  during  solidification,  the  amount  of  varia- 
tion depending  on  the  degree  of  impurity,  on  the  fraction  of  the 
solution  which  has  solidified,  and  on  the  rate  of  cooling.  If  the  vessel 
containing  the  cryohydric  mixture  is  in  direct  contact  with  the 
freezing  mixture,  the  temperature  of  the  liquid  portion  is  not  always 
independent  of  that  of  the  freezing  mixture  or  of  the  rate  of 
stirring.  This  is  due  to  the  fact  that  the  rate  of  solidification  of  the 
salt  does  not  increase  ^jSO  much  as  that  of  the  ice  in  the  freezing 
mixture,  and  so  the  cryohydric  mixture  becomes  more  and  more  con- 
centrated. H.  R.  Le  S. 

Cryoscopic  Behaviour  of  Alcohols.  By  Wilhelm  Biltz  {Zeit. 
physikal,  Chem.,  1899,  29,  249 — 265). — Cryoscopic  observations  were 
made  in  the  case  of  a  large  number  of  alcohols  in  benzene  and  naphtha- 
lene solutions  in  order  to  further  verify  the  conclusions  previously 
arrived  at  (this  vol.,  i,  297).  The  effect  of  molecular  weight  was 
determined  by  the  examination  of  eight  primary  alcohols,  from  normal 
propylic  to  cetylic  alcohol.  Curves  constructed  for  concentration 
against  percentage  difference  from  normal  molecular  weight  show  that 
in  all  cases  the  abnormality  increases  with  concentration  .but  to  a 
less  degree  the  higher  the  molecular  weight.  For  determinations  of 
constitution,  therefore,  the  curves  of  compounds  of  approximately 
equal  molecular  weights  should  be  compared.  Eighteen  secondary 
and  tertiary  alcohols  were  next  examined  and  the  curves  for  molecular 
weight  against  depression  are  compared  with  those  of  the  primary 
alcohols  of  equal  molecular  weight.  The  general  results  previously 
found  are  verified,  the  secondary  alcohols  being  less  abnormal  than 
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the  primary,  but  more  so  than  the  tertiary,  the  differences  being  more 
marked  the  greater  the  molecular  weight ;  unsaturated  alcohols  give 
a  steeper  curve  than  the  corresponding  saturated  compound.  E,amsay 
and  Shields  have  shown  that  the  association  in  alcohols  decreases 
with  increasing  molecular  weight  (Trans.,  1893,  1089),  a  conclusion 
also  reached  by  Traube  (Abstr.,  1896,  ii,  411)  and  in  accord  with  the 
results  just  described.  L.  M.  J. 

Modification  of  van  der  Waal's  Equation.     By  Ludwig  Boltz- 

MANN  andH.  Mache  (Ann.  Phys.  Chem.,  1899,  [ii],  68,  350— 351).— As 
a  modification  of  van  der  Waal's  expression,  the  authors  propose  the 
equation  (pT+a/v)(i?- 1/36)  =  r7^('y  + 2/36),  and  show  that  this  gives 
values  for  the  pressure  of  carbonic  anhydride  at  various  volumes  and 
temperatures  in  accord  with  Amagat's  observations.  The  agreement  is 
by  no  means  complete,  but  they  state  that  it  is  closer  than  that  obtained 
with  van  der  Waal's  expression,  and  suggest  that  better  agreement 
would  probably  be  obtained  in  the  case  of  the  more  permanent  gases, 
such  as  hydrogen,  argon,  &c.  L.  M.  J. 

Limits  of  the  Solid  State.  III.  By  Gustav  Tammann  (Ann. 
Phijs.  Chem.,  1899,  [ii],  68,  553—583  ;  629— 657).— The  paper  contains 
an  account  of  a  large  number  of  determinations  of  the  effect  of 
pressure  on  the  melting  or  a  transition  point,  the  method  being  the 
determination  of  the  pressure  during  fusion  or  a  transition,  when  the 
substance  was  maintained  at  a  constant  temperature,  the  manometric 
reading  having  been  previously  verified.  Where  data  for  comparison 
are  available,  the  results  appear  to  agree  well  with  those  of  other 
observers.  The  pressures  are  expressed  throughout  in  kilograms  per 
sq.  cm.  The  compounds  examined  were  naphthalene,  water,  carbonic 
anhydride,  ethylenic  bromide,  hydrogen  cyanide,  hydrated  calcium 
chloride,  CaClg  +  6H2O,  methylthiocarbimide,  paraxylene,  diethylamine, 
dimethylethylcarbinol,  trimethylcarbinol,  acetic  acid,  sulphur,  sodium, 
mercury,  machine  oil,  hexachlorethane,  ammonium  nitrate,  and  silver 
iodide.  In  all  cases,  the  curves  are  concave  to  the  pressure  axis  as 
long  as  the  latent  heat  of  fusion  or  transition  is  positive  except  in  a 
few  cases  of  anomalous  specific  heats.  By  extrapolation  of  the  curves, 
which  are  of  the  form  t  =  tQ  +  ap-  hp^,  maximum  melting  temperatures 
are  indicated  at  the  temperature  and  pressure  corresponding  with 
p  —  a/^b,  in  some  cases  the  maximum  was  actually  obtained.  In  certain 
cases,  triple  points  occur  where  the  liquid  is  equilibrium  with  two 
different  modifications ;  from  these  points,  two  melting  point  curves 
branch,  and  also  a  transition  curve  giving  the  temperatures  and 
pressures  at  which  the  modifications  change  in  the  solid  state.  For 
naphthalene,  the  melting  point  curve  was  determined  from  1^  =  80°, 
^  =  1  to  t=  190°,  p  =  3Q00,  the  maximum  being  indicated  at  261°  and 
/?  =  11,500.  The  values  of  dT/dp  Sit  atmospheric  pressure  is  0*0366, 
that  calculated  from  the  specific  volumes  and  latent  heat  of  fusion 
being  0-0439°.  For  water,  very  interesting  results  were  found,  the 
pressure  at  —  40°  being  less  than  at  —  39°,  so  that  at  some  temperature 
between  -  35°  and  -  40°  the  value  dT/dp  becomes  infinite  and  hence 
the  latent  heat  of  fusion  is  zero.  By  further  cooling,  if  the  curve  is 
continuous,  a  lower  temperature  should   be  reached  at  which  ice  at 


636  ABSTRACTS   OF   CHEMICAL    PAPERS. 

atmospheric  pressure  would  melt  to  an  amorphous,  viscid  liquid.     The 
specific  volumes  of  ice  and  water  do  not  become  zero  with  the  specific 
heat,  the  difference  still  being  at  least  2   per  cent.     With   carbonic 
anhydride,  a  triple  point  occurs  at  ^  =  —  7'5°,p  =  2800,  and  the  equations 
for  the  three  curves  meeting  at  this  point  were  obtained.     At  the 
critical  temperature  of  the  gas,  the  melting  point  pressures  of  the  two 
modifications  are  respectively  6070  and  4200,  the  transition  pressure 
being  6500.     Ethylenic  bromide  gave  a  normal  curve  with  maximum 
indicated  at  178°  and  jo=  12,900,  but  above  80°  a  change  into  a  second 
modification  occurs,  and  the  values  obtained   during  cooling  are  lower 
than  the  previous  set,  and  apparently  indicate  two  curves  cutting  at 
about  60°.     Hydrogen  cyanide,  examined  at  temperatures  up  to  50-9°, 
gave  a  curve  represented   by  «  =  13-4 +  0-02187  jt?- 0'05l475j92  with  a 
maximum  at  81° ;  calcium  chloride,  with  6H2O,  gave  results  in  accord 
with  ^  =  29-7  + 0'01163j9-0-0(56jo2,  a  maximum  is  indicated  at  86°,  and 
the  measurements  were  carried  to  60*2°    Dimethylethylcarbinol  was  ex- 
amined at  temperatures  up  to  34°,  and  the  results  are  represented  by 
^  =  _  9-0  +  0-01833^  -  0-05193^^  ;  maximum  =  36*5°.    With  paraxylene, 
two  curves  were  obtained  for  two  modifications  which  at  atmospheric 
pressure  melt  at  12*6°  and   15°  respectively.     Diethylamine  yields  a 
curve  consisting  of  two  parts  meeting  at  about    —  20°.     Just  beyond 
the  triple  point  the  value  of  dT/d]?  in  one  curve  tends  to  become  in- 
finite, and  hence  the  latent  heat  zero,  whilst  in  the  other  it  tends  to 
zero,  and  hence  the  specific  volumes  of  solid  and  liquid  become  equal. 
The  melting  point  curve  of  trimethylcarbinol  has  a  triple  point  at  60° 
and  1700;  for  acetic  acid,  the  curve  is  given  by  ^  =  16*6 +  0*0220j[?- 
0'0^24:p'^,  and  hence  has  a  maximum  at  ^  =  4600,  but  a  triple  point  is 
reached   at    1900   kilos,   and  44°.     The   melting  point   curve  of  the 
rhombic  variety  of  sulphur  was  determined  to  a  pressure  of  over  3000, 
and    temperature   of    190°;    the  *  transition    curve    of    rhombic   and 
monoclinic  varieties   was  determined  from  95°  to  the  triple  point  at 
150°,  and  the  melting  point  curve  of  the  monoclinic  variety  at  tempera- 
tures below  this   was  also  found.     The  value  of  dTJdp  at  ordinary 
pressure  was  found  to  be  0  0294,  that  calculated  being  0'0266.     The 
melting  point  of  sodium  was  found  to  increase  to  120*3°  at  2840  kilos, 
the  value  of   dTjdp  being   0'0077  (calculated  0*0068).     Observations 
with  mercury  gave  the  value  -  27*2°  at   2138  kilos.,  giving  dTjdp  = 
0'0054,  the  calculated  value  being  0*00507.     Ammonium  nitrate  melts 
at  161°,  and  below  this  temperature  forms  a  second  modification  at 
125-6°,  undergoing  a  third  transition  at  82*8°,  whilst  at  32-4°  a  fourth 
modification  occurs.     Below  100°  therefore,  three  transition  curves  are 
possible  and  were  traced ;  they  meet  in  a  triple  point  at  64-16° ;  the 
transition  curve  of  the  second  to  the  third  modification,  starting  at 
84*6°,  has  a  negative  value  for  dTjdp  corresponding  with  a  negative 
value  for  the  volume  change  during  transition.     Doubly  refractive 
silver  iodide  changes  at  145°  to  the  regular  form,  and  the  transition  curve 
was   determined  ;   this,    like  that  for  water,    is  a  descending  curve 
to  about  100°,  but  between  this  temperature  and  90°  a  discontinuity 
occurs,  and  in  the  portion  below  90°  the  interesting  case  of  an  infinite 
value  for  dTjdp  is  reached,  so  that  the  latent  heat  is  zero.     The  author 
then  discusses  the  probable  general  form  of  the  melting  point  curve. 
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Poynting's  supposition  that  it  is  similar  to  the  vapour  pressure  curve  is 
not  supported,  and  the  assumption  that  the  volume  change  and  latent 
heat  vanish  together  is  erroneous.  The  author  further  considers 
that  no  gradual  change  from  crystalline  to  liquid  condition  can 
occur,  and  that  the  form  of  the  curve  is  not  in  accord  with  the  idea 
of  a  crystal.  The  general  form  is  probably  that  of  a  closed  curve, 
and  this  is  especially  indicated  by  the  curves  of  water,  diethylamine, 
and  silver  iodide.  L.  M.  J. 

Crystalline  Liquids,  By  Rudolf  Schenck  and  Fr.  Schneider 
{Zeit.  physikal.  Chem.,  1899,  29,  546—557.  Compare  Schenck, 
Abstr.,  1898,  ii,  286,  563  ;  this  vol.,  ii,  360). — 1  :  4-Azoxyanisoil  melts 
at  116*8°  to  a  cloudy,  crystalline  liquid,  becoming  an  ordinary  isotropic 
liquid  at  134°.  The  process  is  reversible  and  the  two  modifications 
are  enantiotropic,  that  is,  the  vapour  pressure  curve  of  the  liquid  cuts 
the  vapour  pressure  curves  of  the  two  crystalline  modifications  above 
the  point  of  intersection  of  the  latter.  When  benzophenone  is  dissolved 
in  the  azoxyanisoil,  the  temperature  at  which  the  isotropic  liquid 
becomes  crystalline  is  lowered  until  it  lies  below  that  at  which  the  two 
crystalline  modifications  exist  together  :  the  enantiotropic  modifications 
therefore  are  now  monotropic.  The  quadruple  point  at  which  vapour, 
solid  crystalline  substance,  and  the  solutions  of  benzophenone  in  the 
isotropic  and  crystalline  liquids  exist  together  is  114*9°. 

It  has  been  shown  that  1  :  4-azoxyanisoil  and  1  : 4-azoxyphenetoil 
in  the  liquid  crystalline  condition  form  an  isomorphous  mixture. 
When,  however,  a  solution  of  the  latter  in  the  former  is  cooled,  pure 
solid  azoxyanisoil  separates  out,  and  the  depression  of  the  solidifying 
point  is  proportional  to  the  concentration  of  azoxyphenetoil.  The  heat 
of  solidification  is  thus  calculated  to  be  31*2  Cal. ;  calorimetric 
determination  gives  29*84  Cal.,  and  Hulett  previously  found  the  value 
29  Cal. 

The  temperature  at  which  liquid  crystals  of  1  : 4-azoxyanisoil 
separate  from  the  isotropic  liquid  is  lowered  by  the  addition  of  other 
substances.  The  author  tests  by  a  number  of  experiments  how  far 
this  may  be  made  the  basis  of  a  molecular  weight  determination.  In 
this  and  similar  cases,  it  seems  that  the  liquid  crystals  do  not  separate 
out  in  the  pure  state.  J.  C.  P. 

Gaseous  Reactions  in  Chemical  Kinetics.  II.  Influence 
of  Temperature  on  the  Formation  and  Decomposition  of 
Hydrogen  Iodide.  By  Max  Bodenstein  {Zeit.  physikal.  Chem., 
1899,  29,  295 — 314). — The  variation  of  chemical  equilibrium  with 
temperature  is  given  by  the  expression  d  log.  kldT=q/ET^  where 
q  is  the  heat  development  of  the  reaction ;  if  5'  is  constant  there- 
fore, its  value  may  be  deduced  by  the  expression  obtained  from  the 
integration  of  the  above  equation  q  =  R  (log.  K^  -  log.  K^.T-^T^JiT^  — 
2\).  As  5-,  however,  usually  is  a  function  of  the  temperature,  this 
expression  can  be  applied  only  for  two  temperatures  not  far  re- 
moved, but  by  a  number  of  such  determinations  the  values  of  q 
for  various  mean  temperatures  can  be  obtained.  In  the  case  of 
the  decomposition  of  hydrogen  iodide,  the  author  finds  the  ex- 
pression q=^A-vBT+CT^  and  hence  log.  K=  -AjRT+B  log.  TIR  + 
CTIE+    constant,    and   experiments    show    that    the    found    values 
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of  K  agree  well  with  those  calculated  for  temperatures  from  280°  to 
520°.  The  value  of  ^is,  however,  the  ratio  of  the  velocity  constants  of 
the  decomposition  and  formation,  so  that  log.  K=  log.  k^  —  log.  kc^  and 
hence  log.  k^  and  log.  k^  must  be  both  expressed  as  temperature  func- 
tions similar  in  form  to  that  of  log.  K^  that  is,  log.  \=  —  a^\T ■\- 
\  log.  T-^c^T  and  log.  k^=  -  cb^T^  &c.,  where  a^  —  a^=^A\R^  h^  —  h^^ 
BIR,  and  Cj  -  Cg  =  CjR.  The  values  of  the  velocity  constant  for  the 
decomposition  are  found  and  the  values  of  the  constants  a^,  h^^  Cj, 
obtained  ;  the  calculated  and  found  values  agree  well  throughout  the 
whole  range  of  temperature.  The  velocity  constants  for  the  formation 
were  next  found,  and  the  values  are  compared  with  those  deduced  from 
the  formula  log.  k^^  -  {a^-AIR)lT+{h^-BIR)\og.  T+{c^-OIR)T, 
the  agreement  being  closer  than  would  be  expected  for  experimental 
work  of  this  nature.  The  value  for  the  heat  of  formation  of  hydrogen 
iodide  obtained  by  the  author's  formula  does  not  agree  with  that 
found  by  Thomson  at  20° ;  not  only  are  the  calorimetric  observations 
uncertain,  however,  but  little  reliance  can  be  placed  on  values 
obtained  by  the  extrapolation  of  260°.  The  ratios  of  the  velocity 
constants  for  a  difference  of  10°  increase  from  l'5/l  at  500°  to  TS/l 
at  300°, values  which,  as  would  be  expected,  are  somewhat  less  than  those 
obtained  for  reactions  at  ordinary  temperatures  (this  vol.,  ii,  548). 

L.  M.  J. 

Gaseous   Reactions  in    Chemical  Kinetics.     III.      Forma- 
tion  of    Hydrogen    Sulphide   from    its   Elements.      By   Max 
BoDENSTEiN  (Zeit.  physikctl.  Chem.^  1899,  29,  315 — 333). — The  velocity 
of  formation  of  hydrogen  sulphide  from  the  elements  was  determined 
at  temperatures  of  356°,  310°  283°,  and  234°,  and  the  results  are  in 
good  accord  with  those  calculated  for  a  reaction  of  the  first  order,  the 
sulphur  concentration  being  constant  during  each  experiment.     The 
values  for  the  velocity  constants  were  A^g^g  =  0*0028,  ^3^^  =  0*000118, 
A;283  =  0-0000329,  and  ^1234  =  0-0000018.    The  reaction  is  hence  perfectly 
normal    in    its   course,    and    the    "limit    of    formation"  and  "false 
equilibrium  "  observed  by  P^labon  are  not  verified  (Abstr.,  1897,  ii, 
312).     Since   the  reaction  is  of  the  first  order  with  respect  to  the 
hydrogen,  it  must  be  represented  by  the  equation  H2  +  S  =  SH^.    With 
varying  sulphur  concentration,  the  velocity  was  found  to  be  propor- 
tional to  the  square  root  of  the  concentration,  a  surprising  result  in 
view  of  the  complexity  of  sulphur  molecules.     It  may,  however,  be 
explained  by  the  assumption  that  three  actions  occur — (I)  Sg  ^=i  4S2, 
(II)  82==  2S,  (III)  H2  +  S  =  SH2,  and  that  of  these  the  velocity  of 
I  is  very  small,  and  of  II  very  great  compared  with  III.    The  velocity 
of  III  will  then  be  proportional  to  the  square  root  of  the  concentration 
of  the  S2   molecules,  and    this,  owing  to  the  rapid  removal  of   the 
latter,  proportional  to  the  concentration  of  the  Sg  molecules.     The 
results  are  also  verified  by  the  comparison  of  the  first  set  of  experi- 
ments with  constant  sulphur  concentration  with  the  second  set,  in 
which  it  was  variable ;  the  agreement  is  satisfactory.     The  ratio  of 
the  velocity  constants  for  a  difference  of  10°  increases  from  1*39/1 
at  234°  to  1*77/1  at  356°;  such  an  increase  with  rise  of  temperature 
is  very  exceptional,  but  is,  in  this  case,  explicable,  as,  owing  to  the 
various  molecular  groups,  an  unknown  proportionality  factor  between 
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the  active  mass  of  the  sulphur  and  the  actual  concentration  exists, 
this  factor  probably  increasing  with  rise  in  temperature.      L.  M.  J. 

Gaseous  Reactions  in  Chemical  Kinetics.  IV.  Formation 
and  Decomposition  of  Hydrogen  Selenide.  By  Max  Bodenstein 
(Zeit.  physikal.  Chem.,  1899,  29,  429 — 448). — Hydrogen  selenide  differs 
from  hydrogen  sulphide  in  the  fact  that  its  formation  and  decomposi- 
tion take  place  under  the  same  conditions.  According  to  Pelabon 
(Abstr.,  1897,  ii,  251),  true  equilibrium  is  established  only  above  320°  ; 
below  this  temperature,  both  formation  and  decomposition  stop  short 
of  the  point  of  equilibrium. 

Above  320°,  the  author  finds  that  the  union  of  hydrogen  and 
selenium  is  much  more  rapid  than  in  Pelabon's  experiments,  and  shows 
that  the  acceleration  is  due  to  the  catalytic  action  of  a  selenium 
deposit  inside  the  bulbs  ;  the  velocity  constant  is  proportional  to  the 
ratio :  selenium  surface/volume  of  bulb.  The  decomposition  of 
hydrogen  selenide  proceeds  slowly  until  selenium  is  deposited,  whilst 
the  reaction  is  rapid  from  the  first,  when  free  selenium  is  present. 

The  equation  expressing  the  progress  of  the  reaction  is  dx/dt  = 
'k{a  —  x)-k-^x,  where  a  is  the  initial  concentration  of  the  hydrogen. 
Kistiakowsky's  integration  of  this  gives  k  =  ^jt.  log.  ^/(^  -  x),  where  | 
is  the  maximum  value  of  x  at  the  point  of  equilibrium,  and  the  initial 
concentration  of  the  hydrogen  is  1  j  a  similar  equation  can  be  obtained 
for  ky  When  half  the  bulb  was  coated  with  selenium,  ^  =  0-000119  : 
when  it  was  completely  coated,  ^  =  0*000251,  whilst  an  increase  in  the 
surface  relatively  to  the  volume  of  the  bulb  raised  the  value  of  k  to 
0*000527.  A  comparison  of  the  values  of  k-^,  (1)  when  no  free  selenium 
is  present,  (2)  when  free  selenium  is  present  from  the  first,  shows 
that  the  non-catalytic  decomposition  of  hydrogen  selenide  is  at  least 
ten  times  slower  than  that  at  the  selenium  surface. 

This  catalytic  acceleration  of  the  reaction  has  enabled  the  author  to 

show  that,  even  below  320°,  true  points  of  equilibrium  can  be  reached, 

as  the  following  table  shows  : 

I       .  I 

Temperature.  from  formation.  from  decomposition. 

254°  0-1388  0-1391 

274  0-1692  0-1701 

301  0-2052  0-2046 

It  thus  appears  that  the  times  allowed  by  Pelabon  for  his  experi- 
ments were  too  short.  Above  320°  also,  the  author  finds  values  of  | 
which  differ  from  those  of  P61abon,  and  the  point  of  equilibrium  varies 
with  the  temperature  quite  differently  in  the  two  cases.  Pelabon 
found  that  hydrogen  selenide  had  a  minimum  dissociation  at  570° ;  the 
author  criticises  the  numbers  on  which  this  conclusion  rests,  and  points 
out  an  error  in  Pelabon's  formulae.  J.  C.  P. 

Stability  of  the  Halogen  Derivatives  of  Benzene.  By  Richard 
LowENHERZ  {Zeit.  physikal.  Chem.,  1899,  29,  401— 422).— Chloro- 
benzene,  bromobenzene,  or  iodobenzene  was  added  to  a  solution  of 
sodium  in  amylic  alcohol,  and  the  mixture  kept,  with  the  help  of  a 
thermostat,   at    125°.      The    amount    of    halogen    eliminated     was 
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determined  from  time  to  time  by  titration.  The  velocity  of  reaction 
for  iodobenzene,  calculated  from  the  formula  k=  llt.\og.a/(a—x)f  varied 
from  2-09  x  10"^  to  3-82  x  10"^ ;  this  value  is  about  90  times  greater 
than  the  corresponding  constant  for  bromobenzene.  The  presence  of  air 
very  greatly  increases  the  velocity  of  reaction,  and  may  account  for  the 
large  variation  of  the  constant.  When  a  current  of  air  was  led  through 
the  mixture  at  125°,  k  for  iodobenzene  varied  from  258  x  10~^  to 
306  X  10"^,  and  with  a  stronger  current  of  air  a  still  larger  value  was 
obtained.  This  difficulty  led  the  author  to  determine  only  relative 
velocities  of  reaction  under  the  same  conditions.  At  125°,  and  with 
a  steady  current  of  air  passing,  bromobenzene  was  decomposed  about 
650  times  as  rapidly  as  chlorobenzene.  At  50°,  under  similar  con- 
ditions, the  value  of  k  for  iodobenzene  is  about  310  times  that  for 
bromobenzene.  The  influence  of  temperature  is  unexpectedly  small ; 
for  bromobenzene,  A;=l'37xlO-4  at  60°,  and  12-6x10-4  at  125°. 
This  is  regarded  as  probably  due  to  secondary  causes. 

Two  similar  solutions  of  sodium  in  amylic  alcohol,  through  one  of 
which  air  was  passed  for  a  considerable  time,  were  equally  effective,  so 
that  the  acceleration  of  the  reaction  cannot  be  due  to  any  oxidation 
products  of  the  amylic  alcohol.  The  influence  of  air  on  the  reaction 
was  exactly  the  same  when  ethylic  alcohol  was  employed  instead  of 
amylic  alcohol.  J.  C.  P. 

Internal  Friction  of  Solutions  of  Ethereal  Salts  in  Super- 
cooled Thymol.  By  Carl  Schall  {Zeit.  physikal.  Chem.,  1899,  29, 
423 — 428). — In  continuation  of  the  author's  work  on  the  internal 
friction  of  glycerol  solutions  (Schall  and  van  Rijn,  Zeit.  physikal.  Chem.j 
1897,  23,  329),  experiments  have  been  made  with  thymol  as  a  solvent ; 
it  is  less  hygroscopic,  more  easily  obtained  pure,  and  can  be  kept  for 
some  time  in  a  supercooled  condition. 

When  t  is  the  time  of  flow,  s  the  specific  gravity,  and  6  the  tempera- 
ture, the  equation  «.s  =  23-2  (415  -  ^)/^^  1'0176  x  150/<9  gives  values 
of  the  product  t.s^  agreeing  well  with  tlaose  experimentally  determined. 
A  slightly  modified  formula  was  employed  at  higher  temperatures. 
Thus  t.s=f{6),  and  for  a  solution  of  an  ethereal  salt  in  thymol, 
t^.s-^  =f{0  +  A),  where  A  is  the  depression  of  the  freezing  point  of  the 
solution  ;  this  equation  may  be  used  to  calculate  A.  For  a  5 '5 8  per 
cent,  solution  of  amylic  propionate  in  thymol,  A  was  found  =3*167°  ; 
the  value  calculated  from  the  latent  heat  of  fusion  is  3-29°,  from  the 
experimentally  determined  molecular  depression  3 •22°-  A  4'06  per 
cent,  solution  of  ethylic  valerate  shows  an  equally  good  agreement,  but 
much  less  satisfactory  values  of  A  are  obtained  for  an  ethylic  acetate 
solution,  as  well  as  for  amylic  propionate  solutions  at  higher  tempera- 
tures. J.  C.  P. 

Surface  Tension  of  Aqueous  Solutions.  By  Carl  Forch  (Ann. 
Phys.  Chem.,  1899,  [ii],  68,  801— 816).— The  author  has  determined  the 
surface  tension  of  a  number  of  solutions  in  order  to  test  the  validity 
of  the  conclusions  arrived  at  by  Traube  (Abstr.,  1891,  1408).  The 
method  employed  was  that  based  on  the  determination  of  the  weight 
of  a  drop  from  a  small  aperture  ;  this  is  dependent  on  the  time  interval 
between  successive  drops,  and  all  weights  were  corrected  by  a  linear 
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formula  to  a  time  interval  of  5  seconds  and  to  18°.  Comparison 
with  the  results  of  Quincke  and  Yolkmann  indicates  the  validity  of 
the  method,  and  the  molecular  depression  or  elevation  of  the  surface 
tension  was  determined  for  a  number  of  compounds.  With  sodium 
sulphate,  chloride,  and  nitrate,  phosphoric  acid,  and  cane  sugar,  it  was 
found  that  the  molecular  elevation  remains  nearly  constant  to  high 
dilutions,  a  slight  decrease  with  dilution  being  observed.  For  nitric 
acid  and  the  fatty  acids  (from  formic  to  nonylic),  depression  occurs, 
the  surface  tension  of  the  solution  being  less  than  that  of  water,  and 
the  value  of  the  molecular  depression  increases  greatly  with  dilution. 
In  the  case  of  valeric  and  the  higher  acids,  the  values  reach  a  maximum, 
and  afterwards  decrease,  so  that  a  constant  value  is  not  attained,  a 
result  opposed  to  the  conclusions  of  Traube.  Curves  are  given  for  the 
lowering  of  surface  tension  plotted  against  the  cube  root  of  the  con- 
centration, and  also  for  the  latter  against  the  molecular  lowering 
multiplied  by  1,  3,  3^,  &c.,as  the  series  from  nonylic  acid  is  descended. 
These  curves  show  the  approximate  validity  of  Traube' s  statement 
that  the  entrance  of  a  CHg  group  increases  the  molecular  cohesion 
threefold  in  dilute  solutions ;  the  curve  for  valeric  acid  is,  however, 
anomalous.  The  molecular  depressions  for  formic  and  acetic  acids 
calculated  by >  formula  i(;/m  =  ^  +  L* a,  where  a  is  the  degree  of  dis- 
sociation, do  not  agree  with  the  observations,  so  that  the  connection 
with  dissociation  is  not  given  by  this  simple  expression.       L.  M.  J. 

Determination  of  Invasion  and  Evasion  Coefl3.cients  in  the 
Solution  of  Gases  in  Liquids. — Carbonic  Anhydride  in  Water 
and  Aqueous  Salt  Solutions.  By  Christian  Bohr  (Ann.  Phys. 
Chem.,  1899,  [ii],  68,  500—525). — The  author  has  previously  shown 
(Abstr.,  1898,  ii,  211)  that  the  absorption  coefficient  of  a  gas  between 
about  0°  and  30°  is  given  by  the  expression  a{T—n)  =  k.  A  saturated 
solution  of  a  gas  may,  however,  be  regarded  as  a  system  in  equilibrium, 
in  which  the  velocities  with  which  the  gas  leaves  and  enters  the  solu- 
tion are  equal,  and  the  author  has  attempted  to  determine  these,  which 
he  calls  the  "  evasion  "  and  "  invasion  "  velocities.  The  absorption  co- 
efficient was  first  determined  for  carbonic  anhydride  in  water  and  in 
aqueous  salt  solutions.  In  the  latter,  also,  the  form  of  the  absorption 
coefficient  considered  as  a  temperature  function  was  similar  to  that  pre- 
viously found  for  water.  The  value  for  n  is  slightly  lower  for  salt 
solutions  than  for  pure  water,  and  is  not  quite  constant,  but  increases 
slightly  with  rise  of  temperature.  In  the  determination  of  the  evasion 
coefficient,  the  author  first  assumes  that  in  any  short  interval  of  time 
the  quantity  of  gas  leaving  the  liquid  is  proportional  to  its  concentra- 
tion, that  is,  dx=  —h.x.dt,  where  x  is  the  concentration  and  h  depends 
on    the     evasion    coefficient,     surface,    and     volume.      This    yields 

t  =  1    dxj  -  hx  and  h  =  (log.  x^  -  log.  x)/t  log.  e.      The  validity   of  the 

fundamental  assumption  is  proved  by  the  concordance  of  the  values 
of  b  so  obtained  at  different  concentrations.  The  temperature  effect 
was  next  determined,  and  it  was  found  that  the  form  of  the  expression 
was  6  =  0-00081  (^- 252*7),  the  values  so  calculated  agreeing  well 
with  the  determinations.      Similar  expressions  were  obtained  for  the 
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salt  solutions,  the  values  of  the  evasion  being,  however,  considerably 
less  than  for  pure  water.  The  values  of  h  are  then  corrected  for 
surface,  &c.,  in  order  to  give  the  absolute  evasion  coefficient,  that  is, 
the  number  of  cubic  centimetres  of  the  gas  which  leaves  1  sq.  cm.  of  the 
surface  per  minute  when  its  density  in  the  liquid  is  1  c.c.  of  gas  (at 
0°  and  760  mm.)  per  c.c.  of  liquid.  If  the  expression  holds  for  low 
temperatures,  it  follows  that,  at  a  temperature  n°,  no  gas  would  leave 
the  solution. 

The  invasion  coefficient  is  perfectly  analogous  to  the  evasion  co- 
efficient, and  is  similarly  defined.  It  may  be  determined  directly  or  it 
may  be  calculated,  being  the  product  of  the  absorption  and  the  evasion 
coefficients,  since  in  the  saturated  solution  invasion  and  evasion  are 
equal.  The  direct  determinations  were  made  by  measuring  the 
quantity  of  gas  absorbed  per  minute  when  water  is  exposed  to  carbonic 
anhydride  at  constant  pressure,  a  correction  being  made  for  the  evasion 
during  the  time,  inasmuch  as  the  invasion  and  evasion  are  assumed 
to  go  on  independently.  The  values  so  obtained  agree  well  with  those 
calculated,  as  previously  stated.  In  water  and  the  dilute  salt  solution 
(68  grams  per  litre),  the  values  were  approximately  equal  between  0° 
and  20°,  and  with  the  more  concentrated  solution  they  were  constant 
to  40°.  A  connection  appears  to  exist  between  the  invasion  (y)  and 
the  salt  concentration,  in  grams  per  100  c.c.  (C),  the  form  of  the  equation 
given  being  y  =  c  -  ^  ^C^  from  which,  by  extrapolation,  it  is  found 
that,  at  a  concentration  of  32*95,  the  invasion  coefficient  would  be 
zero,  but  the  small  number  of  solutions  examined  (two  and  pure  water) 
are  hardly  sufficient  to  justify  any  deductions  being  drawn.  If  the 
invasion  coefficient  is  constant,  and  the  evasion  coefficient  of  the  form 
h  =  Jc{T-n),  it  follows  that  the  absorption  must,  as  previously  found, 
be  of  the  form  a(T—n)  =  c,  and  the  actual  values  calculated  from  the 
two  coefficients  agree  well  with  the  previous  determinations. 

L.  M.  J. 

The  Aflanity  between  Acids  and  Bases  in  Methylic  Alcoholic 
Solution.  By  A.  Minozzi  {Gazzetta,  1899,  29,  i,  421— 439).— The 
following  table  gives  the  changes  in  volume  produced  on  mixing  equi- 
valent quantities  of  decinormal  acids  and  bases  in  methylic  alcoholic 
solution : 

KOH.  NaOH.  MeOK.  MeONa. 

HCl 6-72  6-47  —  6-57 

HBr 6-48  642  6-48  654 

"        CCVCOOH    2-32  2-13  2-22  207 

CHCVCOOH 2-47  2-31  2-34  249 

CHaCl-COOH 1-66  156  164  1-68 

CHg-COOH     1-44  1-40  142  1*48 

The  variation  in  volume  produced  by  any  one  acid  is  sensibly  the 
same  for  all  the  bases,  showing  that,  in  methylic  alcohol,  the  alkali 
hydroxides  and  methoxides  act  as  equally  strong  bases ;  this  confirms 
the  results  of  Carrara  (Abstr.,  1896,  ii,  51 1),  who  found  that,  in  methylic 
alcohol,  alkali  hydroxides  and  methoxides  have  nearly  the  same  con- 
ductivities. 

From  the  volume  alterations  observed  on  mixing  solutions  of  the 
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different  bases  with  a  mixture  of  hydrochloric  acid  with  one  of  the 
acetic  acids,  the  author  has  calculated  the  following  affinity  constants, 
the  numbers  in  the  second  column  being  those  found  by  Ostwald  for 
the  same  acids  in  aqueous  solution  : 

In  methylic  alcohol. 

HCl     100-0 

CCL-COOH    12-3 


CHCVCOOH IM 


CHgCl-COOH. 
CH.-COOH     . 


7-5 
6-3 


In  water  (Ostwald). 
98-0 
80-0 
330 

7-0 

1-23 


\ 


Thus,  according  to  the  volume-chemical  method  of  measurement,  in 
methylic  alcohol  hydrochloric  acid  is  about  eight  times  as  energetic  as 
trichloracetic  acid ;  by  the  electrolytic  method,  Carrara  (loc.  cit.)  found 
the  ratio  of  the  affinities  to  be  about  30.  T.  H.  P. 

Determination  of  Vapour  Density  under  Arbitrary  Pressure. 
By  Otto  Bleier  and  Leopold  Kohn  {Monatsh.,  1899,  20,  505 — 538). 
— The  method  depends  on  the  determination  of  the  increase  of  pressure 
produced  by  the  vaporisation  of  a  known  weight  of  substance  in  a 
special  form  of  apparatus.  The  apparatus  consists  of  (1)  a  strong 
bulb  of  275  c.c.  capacity  heated  in 
a  Victor  Meyer  vapour-bath ;  (2)  a 
manometer,  one  limb  of  which  is 
adjusted  to  a  constant  level  whilst 
the  other  is  graduated  for  reading ; 
(3)  capillary  connecting  tubes  in- 
cluding a  tap  leading  to  an  air-pump. 
The  capacity  of  the  connecting  tubes 
is  only  2  c.c,  and  the  total  space 
outside  the  vapour  jacket  only  12 
c.c,  so  that  the  effect  of  variations 
in  the  atmospheric  temperature  is 
negligible. 

The  molecular  weight  is  deter- 
mined from  a  formula  of  the  Beck- 
mann  type,  m  =  q.clp,  where  q  is  the 
quantity  of  substance  used,  p  the 
increment  of  pressure,  and  c  the 
"constant  of  the  apparatus."  This 
constant  depends  on  the  dimensions 
of  the  apparatus  and  the  temperature 
of  the  vapour  jacket,  but  if  the  same 
bulb,  or  a  bulb  of  equal  volume,  is 
always  used,  it  will  only  depend  on 
the  temperature,  and  a  variation  of 
3  c.c.  in  the  volume  of  the  bulbs  will 
cause  an  error  in  the  molecular  weight 
of  only  1  per  cent.  The  constant  may  be  determined  in  three  different 
ways,  (1)  by  calculation,  a  correction  being  introduced  for  the  volume 
of  the  apparatus  not  heated  by  the  vapour- jacket ',  (2)  by  experiment, 
using  a  known  weight  of  a  pure  substance  of  known  molecular  weight 
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or  by  introducing  known  volumes  of  air  through  the  air-pump  tap  ; 
(3)  by  a  combination  of  (1)  and  (2)  determining  the  constant  with  a 
vapour  jacket  of,  say,  water,  xylene,  or  aniline,  and  from  this  value 
deducing  the  constants  for  other  vapour  jackets  by  calculation.  Values 
are  given  in  the  paper  for  the  constant  of  an  apparatus  of  standard 
size  from  the  boiling  point  of  benzene  (80'^)  to  that  of  sulphur  (448°), 
but  experiments  have  not  been  made  at  temperatures  higher  than  the 
boiling  point  of  diphenylamine  (310°). 

To  secure  good  results,  volatilisation  of  the  substance  must  be  as 
rapid  as  possible,  and,  as  a  rule,  the  manometer  becomes  nearly 
stationary  in  about  a  minute  ;  the  effect  of  diffusion  is  to  produce  a 
gradual  fall  of  pressure,  and  the  maximum  reading  is  therefore  ob- 
served, but  the  error  due  to  diffusion  is  found  to  be  negligible  when 
the  pressure  produced  by  the  vapour  is  not  more  than  three  times  the 
initial  pressure.  For  substances  boiling  at  40°  above  the  temperature 
of  the  vapour  jacket,  the  initial  pressure  may  be  300  to  100  mm.,  and 
the  weight  of  substance  up  to  O'l  gram ;  for  substances  boiling  at  60° 
above  the  temperature  of  the  vapour  jacket,  a  pressure  of  70  to  30  mm. 
may  be  used,  and  a  weight  of  1/4  to  1/6  millimol.,  the  results  being  correct 
within  1  per  cent. ;  determinations  may  also  be  made  with  substances 
boiling  70 — 90°  above  the  temperature  of  the  vapour  jacket  (as,  for 
example,  those  which  would  decompose  by  further  heating),  using  an 
initial  pressure  of  18  to  12  mm.  and  a  weight  of  about  1/10  millimol., 
the  error  not  being  more  than  3 — 4  per  cent. 

It  is  claimed  for  the  method  that  it  can  be  used  at  much  higher 
temperatures  than  Hofmann's  method  for  determining  vapour  densities 
at  reduced  pressures,  and  is  at  least  equally  accurate ;  that  it  can  be 
carried  out  as  readily  as  Victor  Meyer's  method  for  determinations  at 
atmospheric  pressure,  whilst  the  calculations  involved  are  even  simpler; 
and  that  it  is  well  adapted  for  studying  questions  of  dissociation. 

T.  M.  L. 

Coagulation  of  Colloidal  Solutions.  By  J.  Stark  {Ann.  Phys. 
Chem.,  1899,  [ii],  68,  618— 619).— By  the  addition  of  zinc  chloride  to 
colloidal  solutions  of  gold,  silver,  or  arsenious  sulphide,  flocculent  pre- 
cipitates are  obtained  containing  a  multitude  of  minute  air-bubbles 
and  resembling  those  obtained  by  the  precipitation  of  suspended 
materials.  This  supports  the  view  that  colloidal  solutions  consist  also 
of  suspended  matter  in  a  very  fine  state  of  division  (Barus  and 
Schneider,  Abstr.,  1891,  1412).  L.  M.  J. 

Deliquescence  of  Potassium,  Sodium,  and  Ammonium 
Nitrates.  By  Frederick  L.  Kortright  (J.  Physical  Chem.,  1899,  3, 
328 — 333). — A  salt  is  deliquescent  when  the  vapour  pressure  of  its 
saturated  solution  is  less  than  the  partial  pressure  of  the  water  vapour 
in  the  surrounding  air.  The  pressure  of  the  water  vapour  in  the  air 
in  which  the  salt  would  first  deliquesce  was  determined  by  using 
desiccators  containing  sulphuric  acid  solutions  of  known  composition 
and  vapour  pressure.  At  20°,  ammonium  nitrate  deliquesces  when  the 
vapour  pressure  in  the  atmosphere  is  equal  to  or  greater  than  10*8  mm. 
of  mercury ;  the  corresponding  pressures  for  sodium  nitrate  and 
potassium  nitrate  are  13  mm.  and  16  mm.  respectively.     The  latter 
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values  agree  well  with  those  calculated  on  the  assumption  that  the 
relative  lowering  of  the  vapour  pressure  of  a  salt  solution  is  propor- 
tional to  the  concentration,  and  independent  of  the  temperature. 

J.  C.  P. 

Origin  of  Dalton's  Atomic  Theory.  By  Heinrich  Debus 
{Zeit.  physikal.  Chem.,  1899,  29,  266— 294).— A  further  contribution 
to  the  discussion  with  reference  to  the  origin  of  Dalton's  atomic 
theory  (Abstr.,  1898,  ii,  67).  The  author  has  been  unable  to  find  any 
evidence  that  Dalton  himself  stated,  in  1810,  "that  he  was  led  to 
the  atomic  theory  in  Chemistry  in  the  first  instance  by  purely  physical 
considerations,"  and  regards  as  erroneous  the  statement  of  Roscoe 
and  Harden  that  this  was  the  case  ("  New  View  of  the  Origin  of 
Dalton's  Atomic  Theory,"  p.  50).  L.  M.  J. 

Mendel^eflTs  Periodic  System  of  the  Elements  and  the  New 
Constituents  of  the  Atmosphere.  By  Augustus  Piocini  {Zeit. 
anorg.  (7/iem.,1899,19, 295— 305  ;  and  (7a;^;<;e^^a,  1899,20, 169—181).— 
The  discovery  of  argon  has  led  to  much  discussion  as  to  the  correctness 
and  usefulness  of  MendeMeff's  system,  but  the  author  considers  that 
the  fundamental  idea  of  this  classification  has  been  misunderstood. 

The  suggestion  of  Bayleigh  and  Ramsay,  that  argon  should  be 
placed  in  the  eighth  group  after  chlorine,  destroys  the  colligative 
character  of  this  group,  and  disturbs  the  whole  classification  to  a 
greater  extent  than  Mendeleeff's  view  that  argon  may  have  an  atomic 
weight  of  20,  and  could  therefore  be  placed  in  the  eighth  group  after 
fluorine,  thus  connecting  the  two  small  periods. 

The  position  assigned  to  an  element  in  the  periodic  arrangement 
depends,  not  only  on  its  atomic  weight,  but  on  its  chemical  properties, 
and  the  author  considers  it  premature  to  try  to  assign  places  in  the 
system  to  substances  which  form  no  known  compound,  and  have 
therefore  as  yet  no  chemical  character.  The  view  that  elements  exist 
which  have  no  chemical  properties  may  be  correct,  and  if  time  shows 
that  argon  and  other  recently  discovered  gases  belong  to  this  class, 
they  cannot  find  a  satisfactory  place  in  Mendeleeff's  scheme. 

J.  C.  P. 

The  incandescent  Electric  Lamp  as  a  Source  of  Heat  in 
Ether  Extractions.  By  Cyril  G.  Hopkins  {J.  Amer.  Ghem.  Soc, 
1899,  21,645— 647).— The  author  uses  five  110  volt  lamps  of  32-candle 
power  for  heating  an  air-bath  on  which  a  set  of  20  Soxhlet  extractors 
are  placed.  For  perfect  safety,  it  is  advisable  that  the  lamps  be 
immersed  in  water,  otherwise  the  temperature  may  rise  above  the 
igniting  point  of  ether.  J.  J.  S. 

Vacuum  Regulator  for  Distillations  under  Reduced  Pres- 
sure. By  Jean  Hausser  {Bull.  Soc.  Chim.,  1899,  [iii],  21,  253—254). 
— The  apparatus  described  is  a  simplification  of  that  devised  by  Auger 
(this  vol.,  ii,  474).  The  tube  d  is  connected  with  the  pump  at  r,  and 
fitted  with  a  bored  stopper,  through  which  a  tube  c  is  inserted ;  the 
latter  is  fitted  at  its  lower  end  with  a  rubber  membrane  o,  and  is  also 
connected  with  the  pump  by  the  side  tube  r\  The  stopper  a  carries 
a  tube  d\  which  is  open  to  the  air  and  can  be  made  to  slide  up  and 
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down,  so  that  it  may  be  pressed  against  the  membrane  o.  When  the 
pump  is  working,  a  partial  vacuum  is  produced  on  both  sides  of  the 
membrane,  and  if  the  diminution  of  pressure  exceeds  a 
d'  certain  limit,  depending  on  the  elasticity  of  the  membrane 
and  the  position  of  the  tube  d\  the  former  is  pulled  away 
from  the  latter  and  a  certain  quantity  of  air  is  admitted  ; 
the  pressure  in  the  apparatus  is  thereby  increased  and  the 
membrane  regains  its  original  position ;  if  the  pressure  is 
again  diminished  sufficiently  the  process  is  repeated,  and 
thus  the  vibratory  movement  of  the  diaphragm  prevents  any 
considerable  alteration  of  the  pressure  below  a  certain  limit. 

G.  T.  M. 
Note. — Neither  this  apparatus  nor  Auger's  is  capable 
of  preventing  variations  of  pressure  above  the  limit  fixed 
upon  at  the  commencement  of  the  experiment ;  such  varia- 
tions may  often  arise  through  a  falling  off  of  the  pump's 
efficiency.  G.  T.  M. 


Apparatus  for  Preventing  the  Backward  Flow  of 
Water  during  Exhaustion  with  a  Water-pump.  By 
Georges  Chatanay  {J.  Pharm,,  1899,  [vi],  9,  524— 527).— 

A  small,  cylindrical  glass  bottle  about  12  cm.   long  and  3  cm.  wide 

is  interposed  between  the  water-pump  and  the  vessel  to  be  exhausted. 

This  bottle  is  closed  with  a  cork,  h,  through  which  two  glass  tubes 

pass.      The    first,    a   straight  tube,   a,  over   760 

mm.  long,  is  connected  at  its  upper  extremity  to 

the  vessel  to  be  exhausted,  and  its  lower  end  just 

passes  through  h,  and  is  joined  to  one  end  of  a 

piece  of  thin  and  narrow  indiarubber  tubing,  J, 

the  other  end  of  which  is  joined  to  a  small  piece 

of  glass  tubing,  c,  which   just  passes  through  a 

cork,  e,  floating  on  mercury.     It  is  essential  that 

the  length  of  the  tube  c  beyond  the  lower  face  of 

the  cork  float  e  should  not  be  more  than  about 

1  mm.     The  second  tube  which  passes  through 

h  has  its  upper  end  connected  to  the  water-pump 

and  the  other  just  reaches  to  the  top  of  the  cork 

float.     Four  small  rods  which  pass  through  the 

cork  float  in  a  vertical  direction  prevent  it  from 

being  turned  over  by  any  sudden  inrush  of  water. 

As  the  cork  e  floats  on  the  mercury  the  end  of 

the   small  tube  c   is  always  below  the  surface, 

and  an  influx  of  water  into  the  apparatus  leads 

only  to  a  rise  of  mercury  in  the  long  tube  a.  '  * 

H.  E.  Le  S. 

Modification  of  Sprengel's  Pyknometer.  By  A.  Minozzi 
{Gazzetta^  1899,  29,  i,  406 — 407). — This  pyknometer,  intended  for  use 
with  liquids  which  are  volatile  or  hygroscopic,  or  which  expand  rapidly 
with  rise  of  temperature,  consists  of  a  U-tube,  one  arm  of  which  is  a 
capillary  tube  drawn  out  to  a  point  which  can  be  closed  by  a  glass 
cap.  and  the  other  a  cylindrical  bulb  joined  to  a  small  stoppered  upper 
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chamber  by  means  of  a  short  capillary  tube,  on  which  a  mark  is 
scratched  at  the  height  to  which  the  instrument  is  to  be  filled.  If 
expansion  occurs  during  an  experiment,  the  liquid  simply  causes  it  to 
rise  into  the  small  chamber  above  the  bulb.  This  modification  is  stated 
to  be  more  convenient  than  that  devised  by  Perkin  (Trans.,  1884,  443) 
for  the  same  purpose.  T.  H.  P. 


Inorganic  Chemistry. 


New  Explosive  and  Detonating  Materials.  By  Ugo  Alvisi 
(Gazzetta,  1899,  29,  i,  399—405.  Compare  this  vol.,  ii,  414).— To 
obtain  the  maximum  effect  from  an  ammonium  perchlorate  explosive 
fired  by  means  of  a  mercury  fulminate  detonator,  the  latter  must  also 
contain  ammonium  perchlorate  in  quantity  not  greater  than  20  per 
cent.  Such  mixed  detonators  are  probably  the  most  powerful  used, 
and  possess  both  great  disruptive  and  great  propulsive  force. 

T.  H.  P. 

Use  of  Potassium  Chlorate  in  Ammonium  Nitrate  Explo- 
sives. By  Henri  le  Chatelier  {Compt.  rend.,  1899,  128, 
1394 — 1395). — The  addition  of  potassium  chlorate  to  an  ammonium 
nitrate  explosive  increases  its  sensibility  to  detonators  ;  these  two  salts 
form  isomorphous  mixtures,  and  the  addition  is  conveniently  effected 
by  the  use  of  mixed  crystals.  Those  mixed  crystals  which  contain  less 
than  4  parts  of  nitrate  to  1  of  chlorate  have  the  same  crystalline  form 
as  the  latter  salt,  whilst  those  containing  a  greater  proportion  of 
nitrate  crystallise  in  forms  isomorphous  with  it.  Mixed  crystals  of 
definite  composition  cannot  be  obtained  by  evaporating  dilute  solutions 
of  their  constituents  to  dryness  \  they  are  most  conveniently  produced 
by  dissolving  these  salts  in  the  mother  liquors  from  previous  crystal- 
lisations. G.  T.  M. 

Action  of  Chromic  Acid  on  Hydrogen.  By  Charles  L. 
Reese  {Amer.  Chem.  J.,  1899,  22,  158— 164).— Ludwig  (Abstr.,  1872, 
590)  has  stated  that  when  gypsum  balls,  saturated  with  aqueous 
chromic  acid,  are  exposed  in  an  atmosphere  of  hydrogen,  the  latter  is 
oxidised  ;  the  author  now  confirms  this  statement,  but  points  out  that 
in  no  case  is  the  whole  of  the  hydrogen  absorbed.  Porous  burnt  clay 
balls  behave  in  the  same  way  as  those  of  gypsum,  but  the  absorption 
is  much  slower ;  hydrogen  is  also  absorbed  when  agitated  with  chromic 
acid  solution  in  sealed  tubes  containing  platinised  asbestos,  although 
if  platinum  foil  is  substituted,  no  oxidation  occurs. 

Hydrogen  was  not  oxidised  by  aqueous  chromic  acid,  either  alone  or  in 
presence  of  1 — 15  per  cent,  by  volume  of  concentrated  sulphuric  acid, 
at  temperatures  below  50°,  and  only  very  slowly  below  100°.  After 
exposure  for  116  hours  at  100°,  70  per  cent,  of  the  gas  was  oxidised. 
At  156°,  7  hours  exposure  led  to  the  oxidation  of  11  per  cent,   of  the 
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hydrogen,  a  large  volume  of  oxygen  being  evolved  owing  to  the  decom- 
position of  the  chromic  acid  by  heat  ;  the  oxidation,  however,  com- 
mences at  temperatures  below  those  at  which  oxygen  is  evolved  by 
chromic  acid,  and  thus  does  not  seem  to  be  dependent  on  the  decom- 
position of  the  latter  by  heat. 

Pure  chromic  acid  in  aqueous  solution  is  not  reduced  by  the  hydrogen 
evolved  on  passing  an  electric  current  through  the  solution,  but  in 
presence  of  a  trace  of  sulphuric  acid  or  a  sulphate,  reduction  occurs 
until  a  certain  limit  is  reached,  apparently  dependent  on  the  amount 
of  sulphuric  acid  present.  The  behaviour  of  a  solution  of  potassium 
dichromate  under  the  influence  of  an  electric  current  is  the  same  as 
that  of  chromic  acid.  W.  A.  D. 

Combination  of  Carbon  Bisulphide  with  Hydrogen,  Ni- 
trogen, [Argon  and  Carbon  Monoxide].  By  Marcellin  P.  E. 
Berthelot  {Gompt.  rend.,  1899,  129,  133—136). — When  a  mixture  of 
gaseous  carbon  bisulphide  (70  vols.)  and  hydrogen  (100  vols.)  is  sub- 
jected to  the  action  of  the  silent  electric  discharge  at  an  E.M.F.  of 
either  12*6  or  25  volts,  both  gases  partially  disappear  in  the  ratio,  by 
volume,  2CS2 :  1'01H2  and  a  yellow,  resinous  compound,  C^HgS^,  is 
produced.  This  has  an  odour  somewhat  like  that  of  mercaptan,  is 
insoluble  in  ether,  and  but  slightly  soluble  in  carbon  bisulphide. 
When  a  mixture  of  carbon  bisulphide  (69  vols.)  and  nitrogen  (100 
vols.)  is  similarly  treated,  the  ratio  between  the  volumes  absorbed  is 
4082:^2  when  the  current  working  the  coil  has  an  E.M.F.  of  12*6 
volts,  and  7CS2  :  N^  with  a  current  of  25  volts ;  the  discharge  in  the 
first  case  lasting  for  6  hours,  and  in  the  second  for  3  hours. 

When  a  mixture  of  gaseous  carbon  bisulphide  (70  vols.)  and  argon 
(100  vols.)  is  exposed  to  the  silent  electric  discharge  at  an  E.M.F.  of 
23'6  volts  for  3  hours,  the  carbon  bisulphide  disappears  together  with 
2  vols,  of  argon — the  ratio  being  34CS2  :  A.  After  6  hours  in  another 
experiment  under  similar  conditions,  3  vols,  of  argon  disappeared, 
the  ratio  being  24CS2 :  A. 

When  a  mixture  of  gaseous  carbon  bisulphide  (68  vols.)  and  car- 
bonic oxide  (100  vols.)  is  subjected  to  the  action  of  the  silent  electric 
discharge  for  6  hours,  the  residual  gas  measures  3*5  vols,  and  con- 
sists of  carbonic  oxide  free  from  carbonic  anhydride.  A  yellow  sub- 
stance is  formed  which  is  a  mixture  of  the  two  products  obtained  when 
the  gases  are  separately  acted  on  by  the  silent  electric  discharge. 

H.  R.  Le  S. 

Combination  of  Nitrogen  with  Oxygen.  By  Marcellin  P.  E. 
Berthelot  {Compt.  rend.,  1899,  129,  137 — 139). — A  sample  of  argon 
containing  nitrogen  was  purified  by  mixing  it  with  an  excess  of 
oxygen  and  sparking  the  mixture  over  caustic  potash.  The  ratio 
between  the  nitrogen  and  oxygen  absorbed  was  1*65  in  one  experiment 
and  1*84  in  another.  Now,  if  all  the  nitrogen  were  removed  as  nitric 
peroxide,  this  ratio  should  be  2,  and  the  caustic  potash  solution  should 
contain  equal  amounts  of  nitrite  and  nitrate,  whereas  it  was  found  to 
contain  an  excess  of  the  former.  These  facts  are  accounted  for  by 
supposing  that  the  nitrogen  and  oxygen  first  combine  to  form  nitric 
oxide ;  this  oxide  is  then  oxidised  to  nitrous  anhydride ;  part  of  the 
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nitrous  anhydride  is  further  oxidised  to  nitric  peroxide,    but  some 
escapes  oxidation  and  dissolves  in  the  solution  as  such. 

H.  11.  Le  S. 

[Iodine  in  Sea  Water  at  Different  Depths.]  By  Armand 
Gautier  {Compt.  rend.,  1899,  129,  9 — 15.  Compare  this  vol.,  ii, 
477). — It  has  been  shown  previously  that  the  whole  of  the  iodine 
present  in  water  taken  from  the  surface  of  the  Atlantic  Ocean  exists 
either  in  the  form  of  soluble  organic  compounds  or  as  part  of  the 
substance  of  infusoria,  and  it  seemed  probable  that  the  absence  of 
metallic  iodides  and  iodates  is  due  to  the  assimilation  of  these  salts  by 
living  organisms  inhabiting  the  upper  layers  of  the  ocean.  To  test 
the  validity  of  this  view,  an  examination  was  made  of  samples  of 
water  taken  from  the  Mediterranean  off  Monaco  (1)  at  0*5  metre 
below  the  surface,  (2)  at  a  depth  of  880  metres,  (3)  at  a  depth  of  980 
metres  when  the  bottom  was  found.  The  results  obtained  are  sum- 
marised in  the  following  table  : 

0*5  m.  880  m.  980  m. 

Sp.  gr.  at  4° 1-03014  1-03104  103076 

Solid   residue    (grams  per 

litre) 43-40  44-78  43-41 

Total  halogens,  calculated 
as  sodium  chloride 
(grams  per  litre) 34-92  35-99  35-68 

Insoluble  "organic"  iodine 

(mgrms.  per  litre)    0-286  O'lOO  0-065 

Soluble    "  organic  "  iodine 

(mgrms.  per  litre)    1-960  2-130  1-890 

Iodine  in  inorganic  combi- 
nation (mgrms.  per  litre)       none  0-150  0-305 

Total  iodine 2-246  2-380  2-260 

From  these  results,  it  appears  that  the  total  iodine,  and  also  the  iodine 
existing  in  the  form  of  soluble  organic  compounds,  are  practically 
constant  at  all  depths.  On  the  other  hand,  the  iodine  existing  in  the 
form  of  metallic  iodides  and  iodates  decreases  as  the  surface  is 
approached,  and  ultimately  disappears  altogether.  The  variation  of 
the  iodine  present  in  an  insoluble  form  and  forming  part  of  the  sub- 
stance of  organised  bodies  is,  of  course,  in  the  converse  direction,  the 
smallest  amount  being  detected  at  the  greatest  depth,  at  which  but 
few  living  organisms  are  found.  The  lower  values  found  for  the  sp. 
gr.  and  solid  residue  at  a  depth  of  980  metres  compared  with  those  at 
880  metres  are  attributed  to  the  influx  of  fresh  water  from  springs  in 
the  bed  of  the  ocean.  N.  L. 

[Presence  of  Iodine  in  Algae  and  Beggiatoa.]  By  Armand 
Gautier  {Compt.  rend.,  1899,  129,  189 — 194). — Examination  of  fresh 
water  algae  belonging  to  the  orders  Gyanophycece,  Ghlorophycece,  Floridce^ 
and  others  shows  that  they  contain  from  0*25  to  2*40  milligrams 
of  iodine  per  100  grams  of  the  dried  material,  a  much  lower  proportion 
than  that  contained  by  salt  water  forms  (compare  Allary,  Abstr., 
1881,  320).    Beggiatoa  contain  as  much  as  36  milligrams,  but  in  lichens 
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the  quantity  is  much  lower  than  in  algae.  The  bacillus  of  tetanus 
contains  only  a  minute  trace  of  iodine,  if  any,  and  that  of  diphtheria 
none.  In  the  case  of  fungi,  iodine  varies  in  amount  with  the  nature 
of  the  food  supply,  and  may  disappear  altogether.  C.  H.  B. 

Recovery  of  Iodine  from  Waste  Products.  By  F.  D.  Chat- 
TAWAY  and  K.  J.  P.  Orton  (/.  Soc.  Chem.  Ind.,  1899,  18,  560).— The 
material  is  heated  on  a  water-bath  with  a  sufficiency  of  nitrohydro- 
chloric  acid,  the  water,  towards  the  last,  being  allowed  to  boil ;  the 
iodine  is  converted  into  monochloride,  and  no  appreciable  loss  takes 
place.  The  iodine  may  be  recovered  from  its  monochloride  in  various 
ways,  such  as  (1)  by  simple  dilution  with  water,  when  the  iodine  will 
gradually  separate  in  long  crystals,  or  (2)  the  diluted  liquid  may  be 
divided  into  two  equal  parts,  the  one  is  bleached  by  sulphurous  acid  or 
a  sulphite,  and,  the  other  half  now  being  added,  all  the  iodine  at  once 
separates.  If  very  pure  iodine  is  required,  the  monochloride  may  be 
converted  into  nitrogen  iodide,  and  the  latter  decomposed  by  Stas' 
method  (compare  Proc,  1899,  16,  19,  21).  L.  de  K. 

Action  of  Iodine  on  Sulphur.  By  L£on  Prunier  (J.  Pharm.^  1 899, 
[vi],  9,  421 — 424). — Iodine  readily  dissolves  in  sulphur  at  a  tempera- 
ture of  115 — 120°,  and  the  resulting  mass,  when  cold,  is  crystalline. 
The  iodine  is  apparently  uncombined,  since  it  volatilises  at  the  ordinary 
temperature,  and  is  readily  removed  by  a  solution  of  sodium  thio- 
sulphate.  On  adding  iodine  (4  parts)  to  plastic  sulphur  (1  part)  kept 
at  a  temperature  of  200°,  much  heat  is  developed,  and  a  product  is 
obtained  which  is  different  from  that  just  described,  as,  on  treatment 
with  sodium  thiosulphate,  the  iodine  is  but  very  slowly  removed. 

H.  R.  Le  S. 

Action  of  Sodammonium  and  Potassammonium  on  Sele- 
nium. By  C.  HuGOT  {Compt.  rend.,  1899,  129,  299—302.  Compare 
Abstr.,  1896,  li,  21  ;  1898,  ii,  573  ;  this  vol.,  ii,  151).— A  mixture  of 
selenium  with  sodium  or  potassium  is  treated  with  liquid  ammonia, 
and  when  the  metal  is  in  excess  a  white  monoselenide,  NagSe  or  KgSe, 
is  produced,  which  is  quite  insoluble  in  liquid  ammonia.  When  sele- 
nium preponderates,  the  monoselenide  dissolves  in  the  ammonia  to 
form  a  brown  solution  from  which  a  brown,  crystalline  polyselenide 
separates  if  the  solvent  is  evaporated  off  at  -  25°  and  the  residue 
cooled  to  -  55°.  These  polyselenides,  NagSe^  and  KgSe^,  are  decom- 
posed by  acids,  yielding  hydrogen  selenide  and  selenium. 

Contrary  to  the  statement  of  Franklin  and  Krauss  (this  vol.,  ii, 
208),  the  author  finds  that  selenium  is  insoluble  in  anhydrous  liquid 
ammonia.  G.  T.  M. 

Hydroxylamine.  By  E.  Wagner  (Chem.  Centr.y  1899,  i,  244 — 245  ; 
from  J.  Euss.  Chem.  Soc,  1898,  30,  721— 729).— Hydroxylamine  is 
compared  with  hydrogen  peroxide,  and  may  be  regarded  as  a  derivative 
formed  by  replacing  the  OH  by  a  NHg  group.  Hydrogen  peroxide  is 
obtained  by  reducing  oxygen,  whilst  hydroxylamine  or  its  alkylic 
derivatives  are  formed  by  the  reduction  of  oxygen  derivatives  of  nitro- 
gen. Both  compounds  are  unstable,  the  one  decomposing  into  water 
and  oxygen,  and  the  other  into  ammonia  and  oxidation  products.    The 
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alkylic  derivatives  of  hydroxylamine  act  also  as  strong  reducing  agents, 
and  in  such  reactions  are,  like  hydrogen  peroxide,  themselves  reduced. 
The  close  relationship  of  hydrazine  to  hydroxylamine  is  shown  by  the 

conversion  of  phenylazoimide  into  phenylhydroxylamine,  PhN^ii  — »■ 

N 
PhNH-NIN-  OH  ->  PhNH-  OH  +  Ng. 

On  the  basis  of  the  similarity  of  the  NHg  and  OH  groups,  the 
following  compounds  are  arranged  in  two  series,  the  corresponding 
members  of  which  are  characterised  by  identical  or  similar  behaviour, 
amidogen  chloride,  NHgCl,  corresponding  with  hypochlorous  acid, 
hydroxylamine  with  hydrogen  peroxide,  methylamine  with  methylic 
alcohol,  hydrazine  with  hydroxylamine,  nitramine  with  nitrous  acid, 
&c.  The  oxidising  and  the  reducing  properties  of  the  substituted 
hydroxylamines  prepared  by  Bewad  (J.  Russ.  Ghem.  Soc,  20,  125  ; 
21,  43)  are  also  explained  on  the  above  theory.  E.  W.  W. 

Inorganic  Hydroxylamine  Compounds.  By  Volkmar  Kohl- 
scHtJTTER  and  Karl  A.  Hofmann  {Annalen,  1899,  307,  314 — 332. 
Compare  Abstr.,  1897,  ii,  557;  1898,  ii,  380). — Hydroxylamine 
potassiouranate,JJO^(^'H.^01I)(N'H.fiK)  +  HgO,  is  prepared  by  dissolving 
uranyl  nitrate  (10  grams)  and  hydroxylamine  hydrochloride  (15  grams) 
in  100  c.c.  of  water,  and  adding  a  10  per  cent,  solution  of  caustic 
potash  until  the  yellow,  flocculent  precipitate  at  first  formed  is 
redissolved  ;  reddish-yellow  cubes  separate  slowly  from  the  liquid, 
precipitation  being  hastened  by  adding  alcohol.  The  substance  dis- 
integrates to  a  yellow  powder  when  heated,  and  has  anammoniacal  smell; 
it  is  sparingly  soluble  in  water,  and  is  oxidised  slowly  by  Fehling's 
solution.  Turmeric  is  coloured  brown  by  dilute  solutions.  When 
the  potassium  compound  is  digested  with  water  which  has  been 
saturated  with  carbonic  anhydride,  the  colour  changes  to  green 
and  hydroxylamine  uranate  is  produced. 

Hydroxylamine  sodiouranate,  XJ04(NH30H)(NH30Na)  +  HgO,  forms 
minute,  prismatic  crystals.  The  mother  liquor  deposits  the  salt 
XJ04(NH30Na)2  +  6HoO,  which  separates  in  orange-red  rosettes  of 
prisms,  and  dissolves  in  its  water  of  crystallisation  when  heated  ;  it  is 
readily  soluble  in  water,  and  vigorously  reduces  Fehling's  solution. 

The  compound,  UOgN,  obtained  by  dehydrating  hydroxylamine 
uranate  at  125°  until  the  weight  is  constant,  is  a  brownish-black 
substance  with  metallic  lustre  ;  cold,  dilute  acids  liberate  a  mixture 
of  nitrogen  and  nitrous  oxide,  uranic  acid  remaining  dissolved. 

The  compound  Mo04H2(NH20H)3(]SrH20K),  is  prepared  by  mixing 
aqueous  solutions  of  ammonium  molybdate  (5  grams),  hydroxylamine 
hydrochloride  (10  grams),  and  potassium  carbonate,  alcohol  being 
then  added  to  the  yellow  solution ;  it  reduces  Fehling's  solution  and 
ammoniacal  silver  nitrate,  and  decomposes  when  heated,  forming  a 
black  powder  and  liberating  ammonia.  The  substance  dissolves 
readily  in  water,  yielding  a  pale  yellow,  neutral  solution;  if  carbonic  an- 
hydride is  passed  into  this  liquid,  hydroxylaminomolybdic  acid  separates 
in  the  form  of  a  yellowish-white,  flocculent  precipitate.  In  general 
behaviour,  the  molybdenum  compound  differs  from  the  hydroxylamine 
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uranates,  and  more  closely  resembles  the  vanadium  derivatives  already 
described  (Abstr.,  1898,  ii,  381). 

The  compound  MoOgNgHg,  obtained  by  mixing  ammonium  molyb- 
date  (10  grams)  and  hydroxylamine  hydrochloride  (7  grams)  with 
50  c.c.  of  7  per  cent,  aqueous  ammonia  at  8°,  dissolves  with  difficulty 
in  water,  and  develops  a  bluish-green  coloration  when  heated  with 
dilute  sulphuric  acid. 

Hydroxylamine  orthophosphate,  P04H3(NH30)3,  may  be  obtained 
by  adding  alcohol  to  the  filtrate  from  a  mixture  of  hydroxylamine 
sulphate  and  secondary  barium  phosphate  ;  it  is  also  produced  from 
hydroxylamine  hydrochloride  and  ammonium  metaphosphate. 

Hydroxylamine  arsenate,  As04H3{NH30)3,  forms  microscopic, 
rhombic  prisms,  yields  an  acid  solution  in  hot  water,  and  readily 
reduces  Fehling's  solution  and  ammoniacal  silver  nitrate. 

M.  0.  F. 

Action  of  Hydrogen  Phosphide  on  Copper,  Cuprous  Oxide, 
and  Ammoniacal  Solutions  of  Copper  Salts.  By  E.  Eubeno- 
viTCH  {Compt.  rend.,  1899,  128,  1398—1401.  Compare  this  vol., 
ii,  102). — Hydrogen  phosphide  reacts  with  precipitated  copper  when 
the  temperature  is  raised  to  180—200° :  2PH3  +  6Cu  =  2PCU3  +  3H2 ; 
the  reaction  with  cuprous  oxide  occurs  at  the  ordinary  temperature, 
and  may  be  thus  represented  :  2PH3  +  3CU2O  =  2PCU3  +  SHgO.  Copper 
phosphide  is  a  grey,  amorphous  substance  melting  at  red  heat  \  it  is 
soluble  in  nitric  acid  and  bromine  water,  has  no  action  on  potassium 
permanganate,  but  is  attacked  by  hot  concentrated  sulphuric  acid, 
hydrogen  phosphide  and  sulphurous  anhydride  being  evolved.  When 
exposed  to  oxygen  at  the  ordinary  temperature,  it  is  slowly  oxidised ; 
at  100°,  the  reaction  is  attended  by  vivid  incandescence,  phosphoric 
anhydride  and  metallic  copper  being  produced. 

In  aqueous  solutions,  hydrogen  phosphide  (1  mol.)  reacts  with  copper 
sulphate  (2  mols.)  to  form  the  phosphide  P2CU5  +  H^O,  and  with  copper 
acetate  or  formate  (2J  mols.)  to  form  the  compound  PCugO ;  it  has 
no  action  on  aqueous  cupric  chloride.  In  ammoniacal  solutions  from 
which  air  is  excluded,  the  reaction  with  hydrogen  phosphide  is  common 
to  all  copper  salts,  and  in  the  case  of  the  chloride  may  be  represented 
thus  :  6PH3  +  1 2CUCI2  +  6H2O  +  24NH3  =  4PCU3  +  H3PO4  +  H3PO2  + 
24NH4CI.  In  every  case,  2  mols.  of  the  salt  react  with  1  of  the 
phosphide,  and  the  copper  phosphide  produced  is  identical  with  that 
obtained  from  metallic  copper  or  cuprous  oxide.  If  oxygen  be  ad- 
mitted after  the  precipitation  of  the  copper  phosphide,  the  latter  will 
dissolve,  and  the  amount  of  oxygen  required  for  complete  solution 
is  equal  to  twice  the  volume  of  the  hydrogen  phosphide  originally 
absorbed.  G.  T.  M. 

Reducing  Properties  of  Boron  and  Silicon.  By  Andre 
DuBOiN  and  Armand  Gautier  {Compt.  rend.,  1899,  129,  217 — 218). — 
"When  chlorine  is  passed  over  a  red  hot  mixture  of  aluminium  oxide 
and  boron,  obtained  by  the  action  of  aluminium  on  boric  anhydride, 
aluminium  chloride  and  boric  anhydride  are  the  products  ;  similar 
results  are  obtained  with  bromine  and  with  iodine  vapour  mixed  with 
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hydrogen,  whilst  hydrogen  sulphide  yields  boron  sulphide.  A  mixture  of 
aluminium  oxide  and  silicon,  obtained  in  a  similar  way,  yields  aluminium 
chloride,  and  not  silicon  chloride  or  silicochloroform,  when  heated  to 
bright  redness  in  a  current  of  hydrogen  chloride.  When  intimately 
mixed  with  aluminium  oxide,  boron  or  silicon  therefore  behave  in  the 
same  way  as  carbon  under  the  conditions  described.  C.  H.  B. 

Preparation  of  Graphitoidal  Silicon.  By  Frederick  S.  Hyde 
(/.  Amer.  Chem.  Soc,  1899,  21,  663— 665).— Finely  powdered  white 
sand  is  heated  in  a  test-tube  with  magnesium  powder,  the  brownish- 
black  product  is  then  powdered  and  fused  in  a  Denver  crucible  with 
aluminium  and  cryolite.  The  product,  consisting  of  an  alloy  of 
aluminium  and  silicon,  is  treated  with  warm  hydrochloric  acid,  and 
the  silicon  obtained  in  black,  glistening  spangles.  J.  J.  S. 

Carbonic  Anhydride  on  Mont  Blanc.  By  Maurice  de  Thierry 
(Compt.  rend.,  1899,  129,  315—316.  Compare  Abstr.,  1897,  ii,  253). 
— The  results  indicate  that  the  amount  of  carbonic  anhydride  in  the 
atmosphere  varies  only  very  slightly  with  changes  of  altitude  ;  at 
altitudes  of  1080  and  3050  metres,  the  amounts  were  respectively 
26-2  and  26-9  litres  per  100  cubic  metres  of  air.  G.  T.  M. 

Argon  and  its  Combinations.  By  Marcellin  P.  E.  Berthelot 
{Compt.  rend.,  1899,  129,  71 — 84). — A  record  of  experiments  on  the 
effect  of  the  silent  electric  discharge  on  a  mixture  of  argon  with  various 
organic  compounds.  The  mixture  was  enclosed  in  an  annular  space 
formed  by  two  concentric  tubes,  the  distance  between  their  surfaces 
being  from  0*5  to  0*2  mm.  The  discharge  was  obtained  from  a 
Ruhmkorff  coil,  which  was  connected  to  a  Leyden  jar  and  fed  by 
three  or  six  accumulators  (6*3  to  12*6  volts),  the  coil  being  so  adjusted 
that  ;its  maximum  spark  was  from  6  to  8  mm.  long.  The  volume  of 
argon  varied  from  5  to  10  c.c,  and  that  of  the  organic  compound, 
when  a  liquid,  from  O'l  to  0-2  c.c. 

Ethylene,  glycollic  ether,  acetaldehyde,  acetone,  amylene,  light 
petroleum,  propionitrile,  allylic  thiocyanate,  and  amylamine  were  the 
members  of  the  fatty  series  employed,  and  in  no  case  was  luminosity 
produced  or  any  absorption  of  argon  observed.  Various  decomposition 
products  were  formed  ;  for  example,  methane,  carbonic  anhydride,  and 
hydrogen  were  obtained  in  the  experiment  with  glycollic  ether,  and 
in  that  with  amylamine  an  odour  of  piperidine  was  noticed. 

Benzene,  toluene,  cymene,  terebenthene,  anisoil,  phenol,  benz- 
aldehyde,  aniline,  phenylic  thiocyanate,  and  benzonitrile,  as  representa- 
tive of  the  benzene  series,  gave  results  quite  different  from  those 
obtained  with  members  of  the  fatty  series ;  a  more  or  less  intense 
green  luminosity  or  glow  was  seen,  accompanied  by  a  decided  absorp- 
tion of  argon.  On  spectroscopic  examination,  the  characteristic  lines 
of  argon,  mercury,  carbon,  and  hydrogen  were  observed.  The  absorp- 
tion of  argon  varied  from  8  (for  benzene)  to  1  (for  aniline)  per  cent, 
of  the  volume  employed,  and  is  attributed  to  the  formation  of  a  com- 
pound of  argon,  termed  pheyiylmercurargon,  possessing  a  low  vapour 
tension,  and  depending  for  its  production  on  the  vapour  tension  of  the 
organic  compound  which  gives  rise  to  it,  and  on  certain  complex  con- 
ditions of  stability  and  dissociation. 

Absorption  of  argon  was  uncertain  with  f urf  uraldehyde  and  pyrroline, 
.     VOL.  LXXVI.  ii.  45 
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but  amounted  to  2 — 3  per  cent,  with  thiophen  and  pyridine.  The 
feeble,  green  luminosity  produced  in  all  four  cases  was  most  marked 
with  furfuraldehyde  and  pyridine. 

The  action  of  argon  on  benzene  and  carbon  bisulphide  has  also  been 
studied  more  minutely  (compare  Abstr.,  1895,  i,  412;  ii,  469,  498).  With 
benzene,  the  luminosity  and  absorption  appear  at  the  same  time,  and  the 
maximum  absorption  is  about  8  per  cent,  of  the  volume  of  argon  em- 
ployed. When  the  temperature  of  the  space  through  which  the 
discharge  takes  place  is  too  high,  the  phenylmercurargon  compound  is 
not  obtained  ;  also,  if  the  volume  of  liquid  benzene  is  equal  to  that  of 
the  argon,  luminosity  is  not  produced,  even  after  24  hours,  possibly  in 
consequence  of  the  absorption  of  the  phenylmercurargon  compound  by 
the  hydrocarbon.  The  green  luminosity  immediately  disappears  when 
the  electric  discharge  is  stopped,  although,  if  the  experiment  is  made 
at  twilight,  a  violet  glow  is  seen  for  a  fraction  of  a  second,  and  then 
dies  out,  giving  place  to  the  permanent  yellow  tint  of  the  polymerised 
derivative  of  benzene  along  the  sides  of  the  tube. 

In  the  case  of  carbon  bisulphide,  it  was  found  that,  with  an  E.M.F. 
of  6 '3  volts,  7  per  cent,  of  argon  was  absorbed,  and  a  fawn-coloured, 
solid  compound  was  produced;  with  an  E.M.F.  of  12 '6  volts,  however, 
there  was  no  absorption,  even  after  24  hours,  and  the  product  was 
black  and  carbonaceous.  When  a  mixture  of  argon,  hydrogen,  and 
carbon  bisulphide  was  subjected  to  the  action  of  the  silent  discharge, 
the  hydrogen  disappeared  in  the  course  of  24  hours,  and  argon  was 
absorbed  to  the  extent  of  10  per  cent. ;  with  a  mixture  of  argon  and 
equal  volumes  of  carbon  bisulphide  and  benzene,  the  amount  of  argon 
absorbed  was  9  per  cent. 

The  amounts  of  hydrogen,  nitrogen,  and  argon  absorbed  by  carbon 
bisulphide  under  the  influence  of  the  silent  electric  discharge  were 
determined  (see  this  vol.,  ii,  648).  H.  R.  Le  S. 

Influence  of  Various  Substances  in  Solution  on  the  Crystal- 
line Form  of  Sodium  Chloride.  By  P.  Orloff  {Zeit.  Kryst, 
Min.,  1899,  31,  516;  from  J.  Russ.  Chem.  Soc,  1896,  28, 
715 — 774). — To  determine  the  influence  of  the  character  of  the  solu- 
tion on  the  form  of  crystals,  numerous  substances  were  mixed  with 
aqueous  solutions  of  sodium  chloride,  and  the  different  forms — cube, 
octahedron,  icositetrahedron — of  the  sodium  chloride  crystals  obtained 
were  noted.  The  presence  of  hydrochloric  acid  gives  rise  to  elongated 
(acicular)  cubes.  The  author  considers  that  the  influence  on  the  form 
of  the  crystals  is  due  to  the  alteration  of  the  character  of  the  solution 
by  the  formation  of  various  hydrates  and  double  salts. 

Attempts  to  prepare  NaCl-f  IOH.^0  were  unsuccessful.       L.  J.  S. 

Basic  Silver  Copper  Salts.  By  Paul  Sabatieb  (Compt.  rend., 
1899,  129,  211 — 213). — The  action  of  silver  oxide  on  a  solution  of 
cupric  nitrate  yields  the  same  compound,  3Cu(OH)2,2AgN03,  as  is 
formed  by  the  action  of  cupric  hydroxide  on  silver  nitrate  (Abstr., 
1897,  ii,  553).  The  rate  of  action  of  silver  nitrate  solution  on  cupric 
hydroxide  varies  with  its  concentration.  A  very  concentrated  solution 
acts  rapidly  on  either  the  blue  or  the  brown  hydroxide,  and  forms 
pale  blue,  slender  needles  of  a  compound,  2Cu(OH).2,2AgN03. 

Cupric  hydroxide  and  silver    chlorate,   or  silver  oxide  and  cupric 
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chlorate,  yield  the  compound  2Cu(OH)2,2AgC103  in  prismatic  leaflets. 
With  silver  oxide  and  an  excess  of  cupric  chlorate,  the  compound 
3Cu(OH)2,Cu(C103)2  is  formed. 

Cupric  hydroxide  and  silver  sulphate  yield  the  compound 
3Cu(OH)2,Ag2S04inshort  prisms,  or  the  hydrated  salt,  3Cu(OH)2,Ag2S04 
+  SHgO,  in  long  needles. 

The  double  basic  dithionate,  2Cu{OH)2,Ag2S20g,  is  a  very  bulky, 
ilocculent,  violet-blue  product.  C.  H.  B. 

Agents  for  Removing  Lime  and  Magnesia  from  Natural 
Waters  for  Industrial  Purposes.  By  Martin  L.  Griffin  {J.  Amer. 
Chem.  Soc,  1899,  21,  665—678.  Compare  this  vol.,  ii,  476).— Com- 
parative experiments  have  been  made  with  sodium  hydroxide,  sodium 
aluminate,  barium  hydroxide,  sodium  phosphate,  and  sodium  fluoride 
as  reagents  for  removing  lime  and  magnesia  from  natural  waters. 
The  results  indicate  that  waters  containing  from  0'020  to  0'025  gram 
calcium  oxide,  and  from  0*005  to  0*007  gram  magnesium  oxide  cannot 
be  appreciably  purified,  although  frequently  the  amounts  of  these 
impurities  can  be  reduced  below  these  limits  in  the  case  of  waters 
highly  charged.  The  most  effectual  reagents  for  removing  calcium 
carbonate  are  sodium  hydroxide  and  sodium  fluoride,  and  in  certain 
cases  sodium  aluminate.  Waters  containing  a  large  proportion  of  calcium 
sulphate  and  carbonate  can  also  be  successfully  treated  with  the  same 
reagents;  barium  hydroxide  does  not  give  such  satisfactory  results. 
The  most  useful  reagent  for  removing  magnesium  salts  is  sodium 
hydroxide,  then  follows  barium  hydroxide.  Sodium  fluoride  is  of  no 
use  for  removing  magnesium  salts,  but  is  to  be  recommended  when 
large  quantities  of  calcium  sulphate  and  chloride  are  present.  Barium 
hydroxide  is  most  serviceable  in  the  treatment  of  acid  mine  waters. 

J.  J.  S. 

Arsenides  of  Strontium,   Barium,  and   Lithium.     By   Paul 
Lebeau  {Compt.  rend.,  1899,  129,  47 — 50). — The  method  of  preparing 
calcium  arsenide  by  reducing  calcium  arsenate  with  petroleum  coke 
at   the  temperature  of  the  electric  furnace    (this  vol.,   ii,    288)    has 
now  been  successfully  applied  to  the  production  of  the  arsenides  of 
strontium,  barium,  and  lithium.     Strontium  arsenide,  SrgAsg,  is  thus 
obtained  as  a  crystalline  mass  which  is  transparent  and  reddish-brown 
in  thin  sections,  has  a  sp.  gr.  3*6  at  15°,  and  closely  resembles  the 
corresponding  calcium  compound  in  its  reactions.     It  is  attacked  by  * 
fluorine  at  the  ordinary  temperature  with  incandescence  and  production 
of  arsenious  fluoride,  and  a  similar  reaction  takes  place  with  chlorine 
at   160°,   with  bromine  at   200°,  and  with  iodine  vapour  at  higher 
temperatures.     Vivid  combustion  also  occurs  when    the  arsenide  is 
heated  to  dull  redness  in  oxygen  and  in  sulphur  vapour.     It  is  con- 
verted into  strontium  carbide  when  heated  with  carbon  in  the  electric 
furnace.     In  contact  with  water,  it  is  decomposed,  with  production  of 
strontium   hydroxide   and    hydrogen    arsenide.     Strontium   arsenide 
reduces  most  metallic  oxides  and  is  violently  attacked  by  oxidising 
agents.     Barium  arsenide,  BagAsg,  has  a  sp.  gr.  4*1  at  15°,  and  is 
somewhat  darker  in  colour  and  more  fusible   than  the  arsenides  of. 
calcium  and  strontium  \  it  also  displays  greater  chemical  activity.     It 
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burns  at  the  ordinary  temperature  in  fluorine,  chlorine,  or  bromine,  in 
oxygen  at  300°,  and  in  sulphur  vapour  below  a  dull  red  heat.  Lithium 
arsenide,  LigAs,  forms  a  dark  brown,  crystalline  mass,  which  is  trans- 
parent and  reddish-brown  in  thin  sections.  It  is  attacked  by  fluorine, 
chlorine,  bromine,  or  iodine  at  the  ordinary  temperature  with  incan- 
descence, burns  vividly  when  heated  in  oxygen  at  a  temperature  below 
redness,  reacts  violently  with  nitric  acid,  and  reduces  most  metallic 
oxides  at  a  low  temperature.  Attempts  to  prepare  the  arsenides  of 
potassium  and  sodium  were  unsuccessful,  these  compounds  being 
apparently  unstable  under  the  experimental  conditions  employed. 

N.  L. 

Action  of  Magnesium  on  Solutions  of  its  Salts.  By  Georges 
Lemoine  {Compt.  rend.,  1899,  129,  291 — 294). — Hydrogen  is  evolved 
when  magnesium  is  added  to  a  solution  of  one  of  its  salts.  The  evolu- 
tion ceases  when  the  metal  becomes  coated  with  a  deposit  of  hydrated 
magnesium  oxide,  but  recommences  if,  after  filtering,  more  of  the 
metal  is  added  to  the  solution,  the  maximum  quantity  of  hydrogen 
obtainable  being  about  42  per  cent,  of  the  total  amount  present  in 
the  water.  In  very  dilute  solutions,  the  action  may  continue  for 
several  months,  but  with  greater  concentrations  it  ceases  after  2  or  3 
days.  The  alteration  in  composition  is  very  slight  when  solutions 
of  the  acetate  or  chloride  are  employed ;  with  the  sulphate,  a  partial 
precipitation  occurs  owing  to  the  formation  of  basic  salt.  When 
excess  of  magnesium  is  added  to  an  acid,  hydrogen  is  rapidly  evolved 
during  the  formation  of  the  salt ;  this  action  is  followed  by  a  slower 
evolution  of  gas  arising  from  the  interaction  of  the  salt  and  the 
metal.  The  phenomenon  is  probably  due  to  hydrolytic  dissociation 
of  the  salt  into  magnesium  oxide  and  free  acid  ;  the  latter  acts  on  the 
metal,  an  oxy-salt  being  formed  as  an  intermediate  product ;  this 
decomposes  into  normal  salt  aud  oxide,  the  latter  is  precipitated,  and 
the  cycle  of  changes  is  repeated. 

A  similar  behaviour  with  solutions  of  its  salts  is  exhibited  by 
aluminium,  but  not  by  zinc  or  cobalt.  G.  T  .M. 

Hydrates  of  Magnesium  Chloride.  By  Alexis  Bogorodsky 
(Chem.  Centr.,  1899,  i,  245—246  ;  from  J.  Buss.  Chem.  Soc,  1898,  30, 
735 — 740). — Van't  Hoff  and  Meyerhoffer  have  shown  from  theoretical 
considerations  that  magnesium  chloride  should  form  the  hydrates, 
MgClg  +  8H2O  and  MgClg  ^-  I2H2O,  and  hydrates  of  these  compositions 
have  now  been  prepared.  When  a  solution  of  magnesium  chloride  in 
water  (10  mols.)  is  cooled  to  20°,  both  hydrates  separate  out,  but  on 
removing  the  mass  from  the  vessel  the  dodecahydrate  disappears  and 
the  octohydrate  remains  as  a  coarse,  crystalline  powder,  which,  when 
mixed  with  the  original  solution  cooled  to  —10°  or  -  12°,  forms  thick, 
crystalline  plates.  As  this  hydrate  decomposes  at  -  9-8°,  it  is  probably 
an  isomeride  of  Yan't  Hoff  and  Meyerhoffer's  compound  which  de- 
composes at -3-4°.  The  dodecahydrate  is  obtained  in  large  crystals  by 
adding  a  crystal  of  the  hydrate  to  a  solution  of  magnesium  chloride 
in  about  12*06  mols.  of  water.  The  crystals  are  lighter  than  the 
mother  liquor,  and,  according  to  the  author,  this  is  the  first  time  that 
increase  in  volume  has  been  observed  in  the  formation  of  a  hydrate. 
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The  hydrate  may  also  separate  from  solutions  which  contain  smaller 
proportions  of  water  than  the  hydrate  itself.  It  melts  without  de- 
composing at  —16°,  and  on  becoming  liquid  absorbs  a  large  amount  of 
heat.  It  may  be  assumed  therefore  that  hydrates  which  melt  without 
visible  decomposition  may  exist  also  as  liquids  between  certain  limits 
of  temperature.  E.  W.  W. 

Electrolysis  of  Fused  Zinc  Chloride.  By  Hermann  S.  Schultze 
{Zeit.  anorg.  Chem.,  1899,  20,  323— 332).— When  fused  25inc  chloride 
is  electrolysed  with  carbon  electrodes,  chlorine  is  evolved  at  the 
anode  and  hydrogen  at  the  cathode,  whilst  the  electrolyte  is  rendered 
cloudy  by  the  separation  of  a  bluish-grey  substance.  After  a  time, 
the  evolution  of  hydrogen  stops,  zinc  is  deposited  instead,  and  the 
separation  of  the  bluish-grey  substance  ceases.  The  author  has 
observed  the  same  phenomena  when  a  piece  of  the  purest  zinc  is 
introduced  into  fused  zinc  chloride :  thus  the  cloudiness  of  the  latter 
cannot  be  due  to  the  carbon  electrodes. 

Zinc  chloride  obstinately  retains  traces  of  water,  and  this  probably 
reacts  with  zinc  according  to  the  equation  Zn  +  HgO  =  ZnO  +  Hg  ; 
analysis  confirms  this,  and  shows  that  when  the  action  continues  the 
zinc  oxide  contains  an  excess  of  zinc  beyond  that  required  for  ZnO, 
whence  the  darkening  in  colour.  A  specimen  of  zinc  chloride  which 
evolved  hydrogen  but  from  which  zinc  oxide  did  not  separate  was  found 
to  contain  hydrochloric  acid.  According  to  the  method  of  preparation, 
zinc  chloride  may  contain  water  or  hydrochloric  acid,  and  of  these  only 
the  former  interferes  with  a  smooth  electrolysis  of  the  fused  salt. 

J.  C.  P. 

Orthoplumbates  of  the  Alkaline  Earths.  III.  A  New, 
Higher  Oxide  of  Lead.  By  Georg  Kassner  (Arch.  Pharm.^  1899, 
237,  409 — 426). — Griitzner  and  HohnePs  calcium  metaplumbate 
(Abstr.,  1896,  ii,  248)  has  the  composition  which  they  assigned  to  it; 
at  300°,  it  loses  only  3/4  of  its  water. 

When  calcium  metaplumbate  is  heated  for  a  considerable  time  at 
250°  in  a  current  of  pure  dry  air,  its  loss  of  weight  is  less  than  the 
weight  of  the  water  given  off.  This  is  due  to  absorption  of  oxygen  ; 
the  residue,  a  reddish-brown  powder,  evolves  oxygen  when  treated 
with  water,  but  more  rapidly  when  treated  with  dilute  nitric  acid ;  in 
the  latter  case,  lead  dioxide  is  left  undissolved,  and  lead  and  calcium 
nitrates  go  into  the  solution  ;  at  330°,  the  compound  is  also  decom- 
posed.    Probably  this  residue  contains  a  small  amount  of  a  compound, 

.0-PbO-O 
^^^O'PhO'O'  ^^  cci'lcium  perplumbate,  as  it  may  be  called.     For  the 

.PbO-O 
corresponding  oxide,  ^\puo«0'   ^^  ^^  proposed  to  reserve  the  name 

lead  peroxide  or  su2m'oxidey  which  ought  not  to  be  given  to  the  dioxide, 
PbOg,  as  this  has  not  the  character  of  a  true  peroxide  such  as  hydrogen 
peroxide.  C.  F.  B. 

Dissociation  of  Diammonio-mercuric  Iodide.  By  Maurice 
Francois  (Compt.  rend.,  1899,  129,  296 — 299). — Two  phases  may  be 
distinguished  in  the  dissociation  of  diammoniomercurjc  iodide, 
Hgl2,2NIl3 ;  the  first  corresponds  with   the  formation  of  an   inter- 
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mediate  compound,  3Hgl2,4NH3,  and  the  second  with  the  decomposi- 
tion of  this  into  mercuric  iodide  and  ammonia.  The  first  phase  is 
characterised  by  high  and  the  second  by  low  dissociation  pressures  ;  in 
both,  the  pressure  is  constant  for  a  given  temperature,  and  increases 
as  the  latter  is  raised.  At  25°,  the  compounds  Hgl2,2NH3  and 
3Hgl2,4NH3,  like  the  ammonio-silver  chlorides  (Jarry,  Abstr.,  1897, 
ii,  259),  have  the  same  dissociation  pressure  in  aqueous  solution  as 
in  a  vacuum.  G.  T.  M. 

Hydrates  of  Manganous  Chloride.  By  P.  Kuznetzoff  (Chem. 
Centr.,  1899,  i,  246  ;  from  J.  Russ.  Chem.  Soc,  1898,30,  741—748).— 
When  the  tetrahydrate  of  manganous  chloride,  MnCl2  +  4H2O,  is  slowly 
heated,  it  decomposes  at  58°,  forming  a  pink  powder  and  a  liquid, 
and  at  120°  it  is  not  completely  melted  (compare  Brandes,  Ann. 
Chim.  Fhys.,  1881,  [v],  22,  563).  The  product  formed  at  58°  may  be 
cooled  to  23°  without  change,  but  below  this  temperature  the  tetra- 
hydrate is  regenerated.  The  dihydrate,  MnClg  +  2H2O,  prepared  by 
heating  the  tetrahydrate  in  filter  paper  at  60 — 63°  for  1/2 — 1  hour, 
is  a  pale  pink  substance,  loses  water  at  70°,  and  when  exposed  to 
the  air  for  two  months  is  converted  into  the  tetrahydrate. 

When  the  crystals,  obtained  by  cooling  a  solution  of  the  com- 
position MnClg  4-11 -71120  to  -37°  are  added  to  another  portion  of 
the  same  solution  at  -21°,  the  hexahydrate,  MnCl2  +  6H20,  separates 
after  48  hours  as  a  light  pink,  crystalline  powder  containing  crystals 
up  to  5  cm.  long.  From  a  solution,  MnCl2  + 10'35H2O,  the  tetra- 
hydrate, mixed  with  traces  of  the  hexahydrate,  separates,  and  a 
solution,  MnClg -1-9 -171120,  yields  only  the  tetrahydrate.  On  the 
other  hand,  a  solution,  MnClg-l- I2H2O,  even  when  cooled  to  -48°, 
only  yields  the  hexahydrate  with  difficulty.  At  -  2°,  the  hexahydrate 
decomposes  with  the  tetrahydrate. 

From  a  comparison  of  the  hydrates  of  manganous,  ferrous, 
cobaltous,  and  nickelous  chlorides,  it  is  seen  that  the  greater  the 
atomic  weight  of  the  metal  the  greater  is  the  stability  of  the  hydrate. 

E.  W.  W. 

Constitution  of  Inorganic  Compounds.  XVI.  Complex 
Cobaltammonium  Compounds.  By  Alfred  Werner,  F. 
Steinitzer,  and  K.  Rucker  (Zeit.  anorg.  Chem.,  1899,  21,  96 — 115). — 
Sulphatoimido-octamminedicobalt  chloride,  [NHICo2(OH2)(NH3)gS04]Cl2 
-I-2H2O. — When  the  nitrate  of  the  hydrosulphatoimido-octammine 
series  is  rubbed  with  hydrochloric  acid,  the  salt,  [NHICoo(NH3)gS04]Cl3 
-I-2H2O,  is  obtained  in  lustrous,  violet  crystals  which  can  be  recrys- 
tallised  from  water.  This  salt,  when  heated  for  6  hours  at  110°,  loses 
1  mol.  of  hydrogen  chloride,  and  is  converted  into  the  sulphato- 
chloride,  a  small  quantity  of  imido-octamminedicobalt  sulphate  being 
formed  at  the  same  time.  A  similar  reaction  takes  place  when  the 
hydrosulphatonitrate  is  treated  with  concentrated  ammonia  and  sul- 
phatoimido-octamminedicohalt  nitrate,  [NHICo2(OH2)(NH3)gSOJ(N03)2 
-f-  2H2O,  is  obtained. 

Nitratoimidohexammine  salts. — The  nitrate, 

[NH:Co2(OH2)3(NH3)eN03](N03)3, 
is  obtained  by  adding  fuming  nitric  acid  to  a  warm  aqueous  solution 
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of  tetraquoimidohexamminedicobalt  nitrate.  When  treated  with  hot 
hydrochloric  acid,  it  is  converted  into  the  imidohexammine  chloride ; 
with  cold  hydrochloric  acid  it  yields  the  chloride^ 

[nh:co2(oh2)3(NH3),no3]ci3, 

which  crystallises  in  lustrous,  reddish-yellow  leaflets. 

The  authors  have  obtained  two  new  series  of  compounds  which 
contain  the  peroxide  group,  and  they  name  them  ozocobalt-  and 
diozocobalt-salfcs.  The  ozoimidohexamminedicobaU  salts  are  obtained 
in  the  conversion  of  crude  melanochloride  into  nitrate  after  the 
separation  of  the  imidotetraquohexammine  salt,  when  the  nitrate  of 
the  new  series  separates  from  the  mother  liquors  in  dark  green 
crystals  (Abstr.,  1898,  ii,  226).     The  nitrate, 

[02Nh:co,(oh2)2(nh3)J(no3)3, 

crystallises  in  dark  green  leaflets,  and  in  aqueous  solution  yields,  with 
hydrochloric  acid,  a  sparingly  soluble  chloride,  with  hydrobromic  acid 
the  corresponding  bromide,  and  with  potassium  cyanide  a  brown  pre- 
cipitate. Sulphurous  acid  converts  it  into  a  red  compound  which, 
when  evaporated  with  hydrochloric  acid,  yields  cobaltous  salts  and  a 
small  quantity  of  a  sparingly  soluble,  green  salt  which  is  probably  a 
dichlorotetrammine  salt,  whilst  when  treated  with  fuming  nitric  acid 
it  yields  a  red  salt  which,  when  crystallised  from  hydrochloric  acid, 
yields  dichloraquotriamminecobalt  chloride.     The  chloride, 

02NH:Co2(NH3)gCl3,HCl, 
a  heavy,  black,  crystalline  powder,  can  be  recrystallised  from  dilute 
hydrochloric  acid  and  is  acid,  being  in  this  respect  similar  to  the 
imidohexammine  chloride.  The  reactions  of  the  nitrate  of  the  new 
series  with  fuming  nitric  acid  show  that  the  six  ammonia  groups  are 
symmetrically  disposed  with  regard  to  the  two  cobalt  atoms,  thus, 
(NH3)3Co-NII-Co(NH3)3,  and  since  the  ozoimidohexammine  salts  bear 
the  same  ratio  to  the  imidohexamminedicobalt  salts  as  the  anhydro- 
oxycobalt  salts  bear  to  the  aquopentammine  salts,  the  constitution 
of    the  ozoimidohexammine  salts  can  be  expressed  by  the  formula 

NO,[(NH3)3(OH,)Co<^^Co(OH,)(NH3)J(N03),. 

Diozotri-imidodecamminetetracohalt  compounds. — The  chloride, 
0,(NH)3Co,(NH3),oCl8  +  2H2O, 
is  obtained  by  dissolving  oxycobaltammine  nitrate  (300  grams)  in 
water  (2  litres)  at  50°,  and,  after  filtration,  diluting  with  an  equal  bulk 
of  water,  adding  4  litres  of  concentrated  hydrochloric  acid,  and  then 
passing  a  current  of  air  through  the  solution  for  some  hours.  The 
black,  crystalline  precipitate  of  the  crude  chloride  mixed  with  imido- 
hexammine chloride,  after  washing  with  alcohol  and  ether,  is  con- 
verted into  the  nitrate  and  reconverted  into  the  chloride.  It  is  a 
black,  crystalline  powder  sparingly  soluble  in  cold  water,  more  easily 
in  warm  water,  is  partially  decomposed  when  heated  with  water  at 
60 — 70°,  completely  so  when  boiled,  and  gives  brown,  flocculent 
precipitates  with  platinic  chloride  and  mercuric  chloride.  It  is  not 
decomposed  by  dilute  acids  or  by  concentrated  hydrochloric  acid. 
The  bromide  is  a  black,  crystalline  powder,  similar  to  the  chloride. 
The  nitrate,  obtained  by  treating  the  chloride  dissolved  in  dilute  nitric 
acid  with  silver  nitrate,   crystallises   in  beautiful,  black,  tetrahedral 
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forms,  and  has  the  composition  04(NH)3Co4(NH3)ip(OH2)4(N03)5  +  HgO. 
When  treated  with  warm  concentrated  nitric  acid,  it  yields  cobaltous 
salts  and  a  bright  red  salt  which,  when  treated  with  hydrochloric  acid,  is 
converted  into  the  dichloraquotriammine  chloride.  When  treated 
with  nitrous  acid,  it  yields  an  imidohexammine  salt,  probably  nitrato- 
triaquoimidohexammine  nitrate,  and  the  mother  liquors  of  this  salt, 
when  treated  with  hydrochloric  acid,  yield  the  dichlorotetrammine 
chloride  and  a  dark  coloured  salt  of  unknown  composition. 

The  diozocobalt  salts  have  probably  a  constitution  similar  to  the 
ozocobalt  salts;  a  comparison  of  their  composition  shows  that  they 
are  formed  by  the  combination  of  2  mols.  of  the  ozo-salt  with  elimina- 
tion of  1  mol.  of  ammonia  and  the  addition  of  1  mol.  of  water. 
In  the  diozo-series,  3  imido-groups  are  present,  and,  considering  the 
decomposition  products  obtained  from  the  diozo-salts  by  the  action  of 
sulphurous,  nitric,  and  nitrous  acids,  it  is  most  probable  that  their 
constitution  is  expressed  by  a  formula, 

/Co(NH3),(OH2){N03l<^^Co{NH3)3(OH2)](N03)2, 

\Co(NH3)2(OH2)<C(5>Co(NH3),,(OH2)](N03), 

indicating  the  union  of  2  molecules  of  ozo-salt  by  an  imido-group. 

E.  C.  R. 

Constitution  of  Inorganic  Compounds.  XVII.  Oxalato- 
diethylenediamminecobalt  Salts.     By  Alfred  Werner  and  A. 

ViLMOs  (Zeit.  anorg.  Chem.,  1899,  21,  145 — 158). — Oxalatodiethylene- 
diamminecohalt  chloride,  [Co(C204)C2H4(NH2)2]Cl  +  3H2O,  obtained  by 
heating  dichlorodietbylenediamminecobalt  chloride  (praseo-salt),  dis- 
solved in  a  small  quantity  of  water,  with  oxalic  acid  until  the  green 
solution  changes  to  red,  is  precipitated  from  the  cold  solution  by 
alcohol.  It  crystallises  in  thin,  red  leaflets  or  ruby-red,  four-sided 
prisms,  eflloresces  on  exposure  to  the  air,  is  fairly  soluble  in  cold, 
easily  so  in  hot  water,  and  insoluble  in  alcohol.  It  is  not  decom- 
posed when  heated  at  130°,  or  when  treated  with  concentrated  sul- 
phuric acid,  and  gives  no  precipitate  with  calcium  chloride.  With 
sodium  dithionate,  it  yields  a  precipitate  of  bright  red  leaflets  ;  with 
potassium  dichromate,  orange-red,  six-sided  leaflets ;  with  ammonium 
oxalate  and  potassium  iodide,  precipitates  which  distinguish  it  at 
once  from  the  corresponding  tetrammine  salt.  The  mercurichloridej 
Co(C204)(C2HgN2)HgCl3,  crystallises  in  red,  lustrous  leaflets  insoluble 
in  water  ;  the  aurichloride  is  a  bright  orange  yellow,  insoluble  powder. 
The  base,  [Co(C204)C2HgN2]OH,  obtained  in  aqueous  solution  by  the 
action  of  freshly-prepared  silver  oxide  on  a  solution  of  the  chloride, 
gives  a  cherry  red  solution,  is  strongly  alkaline,  absorbs  carbonic 
anhydride  from  the  air,  precipitates  metallic  hydroxides  from  solutions 
of  salts  of  zinc,  copper,  &c.,  and  is  very  stable.  The  bromide 
crystallises  in  dark  red  leaflets ;  the  iodide,  which  is  obtained  mixed 
with  a  dark  violet,  insoluble  periodide,  crystallises  in  red,  lustrous  leaflets 
and  is  sparingly  soluble  in  water.  The  thiocyanate  separates  from 
hot  water  in  dark  red,  lustrous  crystals  ;  the  nitrate  crystallises  from 
solutions  above  30°  without   water  of  crystallisation    in    dark   red 


INORGANIC  CHEMISTRY.  661 

aggregates,  bub  below  30°,  with  2H2O,  in  aggregates  of  pale  red 
needles,  and  is  soluble  in  400  parts  of  water  at  0°;  the  hydrogen 
sulphate  crystallises,  with  IHgO,  in  aggregates  of  slender,  red  needles 
and  has  an  acid  reaction ;  the  sulphate,  with  iHgO,  separates  in  large, 
brownish-red  crystals,  is  very  soluble  in  water,  and  effloresces  on 
exposure  to  the  air  ;  the  oxalate,  with  2H2O,  crystallises  in  rose- 
coloured  needles,  is  neutral,  and  easily  soluble  in  water. 

E.  C.  Tt. 

Hydroxylamine  Compound  of  Nickel  Sulphate.  By  Kudolf 
Uhlenhuth  {Annalen,  1899,  307,  332— 334).— When  purified 
hydroxylamine  is  added  to  a  cold,  saturated  solution  of  nickel  sul- 
phate, the  green  colour  gradually  changes  to  azure  blue,  becoming 
finally  transformed  into  deep  red,  resembling  the  colour  of  ferric  thio- 
cyanate  ]  if  a  few  drops  of  alcohol  are  then  added,  the  compound, 
NiSO^  +  GNHg*  OH,  separates  in  red,  quadratic  crystals.  The  substance 
is  decomposed  by  water,  and  reduces  Fehling's  solution. 

M.  O.  F. 

Action  of  Nitric  Oxide  on  Chromous  Salts:  By  Gabriel 
Chesneau  {Gompt.  rend.,  1899,  129,  100 — 103). — When  nitric  oxide  is 
passed  into  blue  chromous  chloride  solution,  protected  from  the  air  by  a 
layer  of  petroleum  (sp.  gr.  0*87)  0*1 — 0*5  mm.  in  depth,  heat  is  developed 
and  the  liquid  becomes  dark  red,  changing  to  a  greenish-brown  in  from 
1  to  2  hours  at  the  ordinary  temperature,  and  immediately  if  heated  to 
100°.  No  gas  is  evolved  when  the  resulting  solution  is  heated  or 
placed  in  a  vacuum.  When  a  rapid  current  of  the  gas  is  passed  into 
the  solution,  the  amount  absorbed  is  from  1*2  to  1-3  mols.  NO  for 
every  3  mols.  CrClg,  a  proportion  corresponding  with  that  required 
for  the  formula  3CrCl2,NO ;  with  a  slow  current  of  the  gas,  the 
absorption  is  less,  being  only  0-87  mol.  NO  for  every  3  mols.  CrCIg. 
This  difference  is  attributed  to  a  secondary  action  between  unchanged 
chromous  salt  and  the  newly  formed  compound,  because  the  solution 
through  which  a  rapid  current  of  the  gas  has  been  passed,  after  ex- 
posure to  the  air  to  ensure  the  oxidation  of  any  uncombined  chromous 
chloride,  precipitates  cuprous  oxide  from  Fehling's  solution,  but  gives 
no  ammonia  by  Schloesing's  method,  whereas  that  prepared  by  passing 
a  slow  current  of  the  gas  gives  no  precipitate  with  Fehling's  solution, 
but  evolves  ammonia  on  heating  with  an  alkali.  The  reactions  in- 
volved under  the  two  conditions  are  represented  respectively  by  the 
equations  2[(CrCl2)3NO]  +  3H2O  =  SCrgCl^O  +  2NH3O;  2[(CrCl2)3NO]  + 
2CrCl2  +  3H2O  =  4Cr2Cl40  +  2NH3.  H.  B.  Le  S. 

Chromic  Acetate.  By  Albert  Eeooura  {Compt.  rend.,  1899, 129, 
158—161.  Compare  Abstr.,  1897,  ii,  172  ;  this  vol.,  ii,  226,  339).— 
Chromic  acetate  exists  in  four  isomeric  modifications.  A  solution  of 
the  normal  salt  is  best  prepared  by  the  double  decomposition  of  equiva- 
lent quantities  of  violet  chromic  sulphate  and  barium  acetate.  From 
the  green  solution  so  obtained,  the  author  has  isolated  the  salt 
Cr(C2H302)3  +  5H2O.  That  this  substance  is  a  normal,  and  not  a 
basic,  salt  is  proved  by  the  fact  that  it  requires  exactly  3  mols.  of 
sodium  hydroxide  for  the  complete  decomposition  of  1  mol.  of  the 
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acetate,  chromic  hydroxide  being  precipitated.  Moreover,  when  a 
solution  containing  1  mol.  of  the  acetate  is  treated  with  an  equivalent 
amount  of  dilute  sulphuric  acid,  the  heat  evolved  (12*17  Uals.)  cor- 
responds exactly  with  that  required  for  the  displacement  of  the  whole 
of  the  acetic  acid  by  sulphuric  acid.  The  normal  salt  may  also  be 
obtained  by  dissolving  freshly  precipitated  chromic  hydroxide  in  the 
calculated  amount  of  acetic  acid. 

The  green  solution  of  the  normal  salt  gradually  changes  colour,  and 
at  the  end  of  a  few  hours  is  pure  violet  in  shade  ;  this  corresponds 
with  the  first  phase  of  transformation.  The  violet  colour  then  changes 
in  tint  during  about  a  fortnight,  the  change  corresponding  with  the 
second  phase  of  transformation.  The  third  phase  requires  about  a 
year  for  its  completion,  and  during  this  time  the  violet  colour  gradu- 
ally changes  to  green.  These  colour  changes  correspond  with  the 
gradual  conversion  of  the  normal  salt  into  three  isomerides.  In  the 
liquid  resulting  from  the  first  phase  of  transformation,  only  two  of  the 
acid  radicles  react  with  sodium  hydroxide,  that  is,  only  two  exist  as 
electropositive  ions,  the  third  remaining  combined  with  the  chromium, 
whilst  in  the  liquids  resulting  from  the  second  and  third  phases  only 
one  exists  in  the  ionic  state.  H.  E,.  Le  S. 

Isomeric  Modifications  of  Chromic  Acetate.  By  Albert 
Recoura  {Compt.  rend.,  1899,  129,  208—211.  Compare  preceding 
abstract). — Normal  chromic  acetate  is  best  prepared  by  mixing  freshly 
precipitated  chromic  hydroxide  with  the  equivalent  quantity  of  glacial 
acetic  acid,  the  product  being  collected  immediately  by  means  of  a 
pump,  and  dried  on  porous  plates.  It  is  a  grey-lilac  powder,  which 
forms  a  yellowish-green  solution  identical  with  that  obtained  by  the 
interaction  of  violet  chromic  sulphate  and  barium  acetate,  but  changes 
very  rapidly  to  one  of  the  abnormal  violet  acetate. 

The  violet  monacid  acetate  {loc.  cit.)  is  obtained  by  allowing  a  solution 
of  the  violet  acetate  to  evaporate  over  sulphuric  acid  in  presence  of 
acetic  acid.  It  forms  thin,  brilliant,  vitreous,  violet  lamellae,  of  the 
composition  Cr(C2H302)3  +  HgO,  and  when  exposed  to  air  slowly  loses 
1  mol.  of  acetic  acid.  When  treated  with  sodium  hydroxide,  chromium 
is  not  precipitated,  and  the  compound  behaves  like  a  monobasic  acid. 
Thermochemical  measurements  show  that  the  chromic  radicle  is  not 
decomposed  by  sulphuric  acid.  The  heat  of  neutralisation  by  sodium 
hydroxide  is  13*25  Cals.,  which  approximates  to  that  of  acetic  acid, 
13*40  Cals.,  and  the  difference  is  not  due  to  errors  of  experiment,  but 
shows  that  the  third  molecule  of  acetic  acid  is  not  dissociated  from  the 
rest  of  the  compound  in  solution.  This  is  confirmed  by  cryoscopic 
observations,  the  difference  between  the  molecular  reduction  of  the 
acetate  and  the  product  formed  by  neutralising  it  with  sodium  hydr- 
oxide being  identical  with  the  difference  between  the  molecular  reduc- 
tion of  acetic  acid  and  sodium  acetate  respectively ;  the  actual  values 
of  the  molecular  reductions  also  approximate  somewhat  closely.  It 
follows  that  this  abnormal  chromic  acetate  is  to  be  regarded  as  a  com- 
plex monobasic  acid,  Cr(C2H30)2,C2H^02  +  2H2O,  containing  the  radicle 
Cr(CoHqO)9,  and  the  author  calls  it  chromomonacetic  acid. 

'    '    '  C.  H.  B. 
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Isomeric  Modifications  of  Chromic  Acetate.  By  Albert 
Recoura  {Compt.  rend.,  1899,  129,  288 — 291.  Compare  preceding 
abstracts). — When  an  aqueous  solution  of  ordinary  chromic  acetate  is 
left  for  several  hours,  its  colour  changes  from  green  to  violet,  an 
isomeride  being  produced.  This  substance,  chromodiacetic  acid^ 
Cr(C2H302),2C2H402,  has  not  been  isolated  in  the  solid  state,  but  its 
existence  is  inferred  from  the  alterations  in  the  properties  of  the  solu- 
tioQ.  Alkalis  no  longer  produce  a  precipitate,  and  2  mols.  of  caustic 
soda  are  required  to  neutralise  a  solution  originally  containing  1  mol. 
of  chromic  acetate,  the  heats  of  neutralisation  being  12-8  and  9  7  Cals. 
for  the  first  and  second  molecules  respectively.  Cryoscopic  observa- 
tions also  indicate  that  the  solution  contains  the  complex  molecule, 
and  not  chromium  acetate  and  free  acetic  acid. 

The  green  isomeride,  which  is  formed  when  a  solution  of  chromic 
acetate  is  left  for  12  months  {loc.  cit),  can  be  more  rapidly  obtained 
by  heating  to  the  boiling  point  a  solution  of  chromic  acetate  (1  mol.) 
with  acetic  acid  (3  mols.).  The  green  solution,  on  evaporation  over 
sulphuric  and  acetic  acids,  yields  a  green  solid  which  has  the  composi- 
tion Cr(C2H302)3  4- JH2O.  This  green  chromomonacetic  acid  differs 
from  its  violet  isomeride  in  containing  half  the  amount  of  water ;  the 
heat  of  neutralisation  by  soda  is  12-54:  Cals.  instead  of  13'25,  and 
different  varieties  of  chromium  hydroxide  are  precipitated  when  they 
are  boiled  with  solutions  of  the  caustic  alkalis. 

The  paper  concludes  with  a  summary  of  the  properties  of  the  four 
isomeric  forms  of  chromic  acetate.  G.  T.  M. 

Metallic  Thioantimonites.  By  Pouget  (Compt.  rend.,  1899, 
129,  103—104.  Compare  Abstr.,  1897,  ii,  499  and  500).— When  a 
dilute  solution  of  potassium  thioantimonite  is  added  to  a  solution  of 
a  salt  of  zinc,  manganese,  or  lead,  a  voluminous  precipitate  of  the 
trimetallic  thioantimonite,  Zn3Sb2Sg  (orange),  MngSbgSg  (dirty  rose), 
or  PbgSbgSg  (maroon)  is  produced.  With  a  concentrated  solution  of 
potassium  thioantimonite,  the  same  compounds  are  formed,  but  if  the 
potassium  salt  is  in  excess  these  precipitates  are  rapidly  converted  into 
crystalline  compounds  of  the  composition  ZnKSbSg  (white),  MnKSbSg 
(rose),  or  PbKSbSg  (maroon)  respectively.  These  are  easily  decom- 
posed by  water,  forming  crystalline,  trimetallic  thioantimonites. 

The  compounds  Fe3Sb2Sg,  Ni3Sb2Sg,  and  CogSbgSg,  precipitated  from 
solutions  of  salts  of  ferrous  iron,  nickel,  and  cobalt  respectively,  are 
very  easily  oxidised,  and  always  contain  potassium  if  prepared  from 
concentrated  solutions. 

A  dilute  solution  of  potassium  thioantimonite  added  to  a  solution 
of  a  copper  salt  gives  a  black  precipitate  of  Cu3Sb2Sg,  provided  the 
copper  is  in  excess ;  if,  however,  the  potassium  thioantimonite  is  in 
excess,  the  precipitate  first  formed  is  eventually  reduced  to  CugSbSg. 
With  concentrated  solutions  of  potassium  thioantimonite,  the  black 
precipitate  rapidly  changes  to  CugKSbSg,  a  yellow,  crystalline  com- 
pound, which  is  easily  decomposed  by  water,  forming  the  reddish-brown 
compound  Cu3SbS3. 

Potassium  thioantimonite  precipitates  metallic  mercury  from  a 
solution  of  a  mercuric  salt;  H.  K.  Le  S. 


064  ABSTRACTS  OF  CHEMICAL  PAPERS. 

A  Ruthenium  Potassium  Nitrite.  By  L.  Brizabd  (Compt.  rend., 
1899,  129,  216— 217).— When  a  dilute  and  slightly  warm  solution  of 
the  complex  chloride,  Ru2H2(NO)Cl3,3KCl,2HCl,  slightly  acidified  with 
hydrochloric  acid,  is  mixed  with  successive  small  quantities  of  potassium 
nitrite  until  liberation  of  nitrogen  oxides  ceases,  its  colour  changes 
from  red  to  orange-yellow,  and,  after  concentration,  it  deposits  crystals 
of  the  complex  nitrite,  ilu2H2(N02)4,3KN02 -f  4H2O.  This  salt  is 
very  soluble  in  water,  but  almost  insoluble  in  a  concentrated  solution 
of  potassium  chloride.  It  becomes  anhydrous  at  100°,  but  does  not 
begin  to  decompose  much  below  360° ;  at  this  temperature,  however, 
decomposition  is  rapid.  When  heated  with  hydrochloric  acid,  it  is 
rapidly  reconverted  into  the  double  chloride  from  which  it  was  formed. 

C.  H.  B. 

Purification  of  Iridium.  By  Emile  LeidiiS  (Compt.  reTid.,  1899, 
129,  214 — 215). — Iridium  purified  by  fusion  with  lead  is  finely 
powdered,  mixed  with  twice  its  weight  of  fused  sodium  chloride,  and 
heated  to  incipient  redness  in  a  current  of  dry  chlorine.  The  cooled 
product  is  treated  with  very  dilute  hydrochloric  acid,  and  the  filtered 
solution  is  heated  to  50 — 60°,  and  mixed  with  successive  small  quanti- 
ties of  sodium  nitrite  until  the  evolution  of  nitrogen  oxides  ceases 
and  the  liquid  becomes  neutral  to  litmus.  It  is  then  carefully  mixed 
with  sufficient  sodium  carbonate  to  make  it  alkaline  to  litmus,  and  with 
a  slight  excess  of  sodium  nitrite,  boiled  for  a  few  minutes,  cooled  and 
filtered  ;  iron  and  gold  are  thus  eliminated.  A  slight  excess  of  sodium 
hydroxide  is  then  added,  and  the  solution,  after  cooling,  is  saturated 
with  chlorine,  heated  gently,  and  treated  with  a  rapid  current  of 
chlorine  to  eliminate  ruthenium  and  osmium  in  the  form  of  peroxides. 
The  residual  liquid  is  repeatedly  evaporated  with  hydrochloric  acid  to 
decompose  nitrites,  nitrates,  and*  chlorates,  and  the  residue  dissolved 
in  cold  chlorine  water  and  crystallised  to  remove  sodium  chloride. 
The  final  crystalline  separations  are  a  mixture  of  sodium  ruthenio- 
chloride  and  sodium  iridiochloride ;  these  are  carefully  dried,  heated 
in  dry  chlorine  at  440°,  cooled,  and  treated  with  cold  chlorine  water. 
Ruthenium  chloride  remains  undissolved,  whilst  the  iridium  passes 
into  solution,  and  can  be  precipitated  in  the  form  of  ammonium  iridio- 
chloride. The  successful  separation  of  iridium  and  ruthenium  depends 
on  obtaining  the  double  chlorides  free  from  any  excess  of  sodium 
chloride,  and  on  drying  very  carefully  both  the  chlorine  and  the 
mixture  of  double  chlorides.  C.  H.  B. 

Osmium.    By  Arthur  Rosenheim  and  Edward  A.  Sasserath  {Zeit. 
anorg.  Chem.f  1899,  21,  122 — 144). — Sodium  sulphonosmate, 

3Na20,Os03,4S02  +  5H2O, 
is  obtained  by  passing  sulphurous  anhydride  through  a  solution  of 
perosmic  acid  in  20  per  cent,  sodium  hydroxide  until  this  is  nearly 
neutral  to  litmus,  and  then  neutralising  with  a  solution  of  sodium 
hydrogen  sulphite.  It  crystallises  in  bright  brown  needles,  is  easily 
soluble  in  water  at  50°,  yielding  a  reddish-brown  solution,  which  soon 
decomposes  with  precipitation  of  a  black  oxide.  When  treated  with 
sodium  hydroxide,  it  yields  a  violet  solution  of  sodium  osmate ;  with 
barium  chloride,  a  bright  brown  barium  salt,  and  with  silver  nitrate,  a 
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yellowish-brown  silver  salt.  The  potassium  salt,  7K2O,4OsO3,10SO2  + 
THgO,  obtained  in  a  similar  manner  to  the  sodium  salt,  is  more  soluble 
in  water  than  the  latter,  and  can  be  recrystallised ;  decomposition 
takes  place  at  70°.  It  also  crystallises  with  SHgO  and  without  water. 
If  a  stronger  solution  of  potassium  hydroxide  is  employed,  a  salt  of  the 
composition  llK20,40s03,14S02  +  H20  is  obtained.  Corresponding 
ammonium  salts  could  not  be  prepared.  Both  the  sodium  and  potass- 
ium salts  are  produced  in  almost  theoretical  quantities,  and  are  very 
easily  converted  into  other  osmium  salts.  The  sodium  salt  is  also 
obtained  by  cautiously  adding  sodium  hydrogen  sulphite  to  a  solution 
of  sodium  osmate,  and  since  it  yields  sodium  osmate  when  treated  with 
sodium  hydroxide  and  the  corresponding  barium  and  silver  salts  as 
described  above,  it  probably  has  the  constitution  (ONa)20s(S03lSra)4  + 
SHgO.  The  potassium  salt,  which  reacts  in  a  similar  manner,  is  pro- 
bably derived  from  a  salt  of  the  composition  K2OS2O7. 

Sodium  osmium  hexachloride,  IsTagOsCljg,  obtained  by  gently  heating 
sodium  sulphonosmate  in  a  current  of  hydrogen  chloride,  crystallises  in 
lustrousleaflets,  mixed  withasmallquantityof  sodium  hydrogen  sulphite, 
cannot  be  recrystallised  without  decomposition,  and  when  treated  with 
potassium  chloride  is  partially  decomposed,  forming  the  osmichloride, 
KgOsClg.  The  corresponding  potassium  hexachloride  is  obtained  by 
treating  potassium  sulphonosmate  with  hydrogen  chloride. 

Theoretical  yields  of  the  following  compounds  of  quadrivalent 
osmium  can  be  obtained  from  the  sulphonosmates.  Sodium  osmi- 
chloride, NagOsClg  -I-  2H2O,  is  formed  by  heating  the  sodium  sulphon- 
osmate in  a  current  of  hydrogen  chloride,  first  at  a  gentle  heat  and 
finally  at  dull  redness,  and  also  by  boiling  it  with  excess  of  fuming 
hydrochloric  acid  (sp.  gr.  1'19),  then  evaporating  to  dryness  on  the 
water-bath,  extracting  with  absolute  alcohol,  and  distilling  the  alcoholic 
solution  under  diminished  pressure.  The  corresponding  potassium 
and  ammonium  salts  are  described,  those  of  the  alkaline  earths  cannot 
be  obtained  by  double  decomposition  from  the  sodium  salt. 

Sodium  osmihromide,  NagOsBr^  +  ^H^O,  obtained  from  the  sulphon- 
osmate by  interaction  with  hydrogen  bromide,  crystallises  in  long, 
blackish- brown  prisms  having  a  metallic  lustre.  The  potassium  salt, 
a  blackish-brown,  crystalline  powder  having  a  copper-like  lustre, 
crystallises  from  dilute  solutions  in  large  octahedra  and  is  very  spar- 
ingly soluble.  The  ammonium  salt  is  a  black,  crystalline  powder, 
soluble  in  water,  and  crystallises  from  dilute  solutions  in  blackish- 
brown  octahedra  and  tetrahedra.  The  silver  salt  is  a  flocculent,  in- 
soluble, indigo-blue  precipitate. 

Sodium  sulphonosmate  when  treated  with  concentrated  hydriodic 
acid,  is  completely  decomposed  with  the  formation  of  sulphurous 
anhydride,  iodine,  perosmic  acid,  and  other  products,  and  when  gently 
heated  in  a  current  of  dry  hydrogen  iodide,  loses  iodine  and  volatile 
osmium  compounds,  leaving  a  mixture  of  osmium  tetriodide  and  iodine 
which  can  be  separated  mechanically.  Complete  decomposition  also 
takes  place  with  concentrated  hydrofluoric  acid,  and  a  black  precipitate 
of  hydrated  osmium  dioxide,  OSO2  +  4H2O,  is  obtained. 

Sodium  osmisulphites . — The  salt  [Os(S03)g]Nag  +  SHfi  is  obtained 
by  boiling  an  aqueous  solution  of  sodium  osmichloride  with  concen- 
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trated  sodium  hydrogen  sulphite  for  some  time.  It  crystallises  from 
dilute  sodium  hydrogen  sulphite  in  microscopic,  brownish-white  prisms, 
is  sparingly  soluble  in  water,  and  decomposes  with  a  bluish-green 
coloration,  gives  an  intense  blue  precipitate  when  treated  with  alkali, 
and  does  not  yield  all  its  sulphurous  acid  when  boiled  with  con- 
centrated hydrochloric  acid.  It  is  also  obtained  with  3II20  by  leaving 
a  mixture  of  sodium  sulphonosmate  and  sodium  hydrogen  sulphite  in 
a  closed  flask  for  some  weeks.  The  salt  [Os(Il20)(S03)5]Nag-H4H2.0, 
obtained  by  boiling  sodium  sulphonosmate  with  sodium  hydrogen 
sulphite,  is  a  white,  crystalline  powder.  The  salt  [OsCl(S03)5]Na7 -f- 
CHgO,  prepared  by  heating  sodium  osmichloride  witli  a  solution  of 
sodium  sulphite  at  60°,  is  a  bright  violet,  crystalline  powder,  which 
dissolves  in  boiling  water  with  a  reddish-violet  coloration  and  then 
decomposes,  yielding  a  violet  precipitate.  The  chlorine  in  this  com- 
pound cannot  be  precipitated  quantitatively  with  silver  nitrate.  The 
salt  [OsO(S03) JNag  -l-  SHgO,  obtained  by  the  action  of  sodium  sulphite 
on  sodium  sulphonosmate  at  50°,  is  a  deep  violet,  crystalline  precipitate. 
Potassium  osmisulphites,  [Os(S03)  JKgHg  -f  SHgO,  obtained  by  boiling 
a  solution  of  potassium  sulphonosmate  with  potassium  hydrogen 
sulphite,  crystallises  in  beautiful,  white  needles,  is  more  easily  soluble 
than  the  sodium  salts,  and  can  be  recrystallised  from  water  without 
decomposition.  It  is  also  obtained  by  boiling  potassium  osmitetra- 
chloride  with  potassium  hydrogen  sulphite  and  by  allowing  a  mixture 
of  potassium  sulphonosmate  and  potassium  hydrogen  sulphite  to  remain 
at  the  ordinary  temperature.  The  salt  [Os(H20)(S03)5]Kg-f-4H20  is 
obtained,  together  with  a  small  quantity  of  a  salt  containing  chlorine, 
by  adding  potassium  sulphite  to  a  cold  solution  of  potassium  osmi- 
chloride ;  it  crystallises  in  white  needles.  The  chlorine  compound 
forms  long,  yellow  needles.  The  salt  [Os(H20)(S03)ii]Ki^H3-l-5H20, 
obtained  by  the  action  of  potassium  hydrogen  sulphite  on  potassium 
sulphonosmate  in  the  cold  or  at  a  gentle  heat,  is  a  beautiful,  white  or 
pale  rose  compound,  and  can  be  recrystallised  without  decomposition. 

E.  C.  K. 


Minera logical   Chemistry, 


Occurrence  of  Vanadium,  Chromium,  and  Titanium  in  Peats. 
By  Charles  Baskerville  {J.  Amer.  Chem.  iS'oc,  1899,  21,  706—707).— 
Small  quantities  of  these  three  elements  have  been  found  in  the  ashes 
from  three  different  samples  of  peat  from  Hyde  Swamps,  near  the 
northern  junction  of  Beaufort  and  Hyde  Counties,  North  Carolina. 

J.  J.  S. 

Copper  Glance  pseudomorphous  after  Copper  Pyrites  from 
the  Altai  Mountains.  By  Pavel  V.  von  Jeremeeff  (Zeit.  Kryst. 
Min.,  1899,  31,  508;  from  Bull.  Acad.  Sci.  St.  Feteo-sbourg,  1897,  [v], 
6,  xxxvii — xxxix). — Quartz  veins  near  the  Georgieff  gold  washings  on 
the  rivers  Berdj  and  Kamenka  contain  copper  glance  in  lamellar  masses, 
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copper  pyrites,  hssmatite,  chrysocoUa  and  malachite.  All  these  mine- 
rals have  been  derived  from  the  copper  pyrites,  and  all  stages  of 
passage  from  copper  pyrites  to  copper  glance  can  be  seen.  Analysis 
by  J.  A.  Antipoff  of  the  copper  glance  gave  : 

Cu.  S.         SiOs-     FegOg.     COj.        Sb.         As.         CaO.       Total. 

68-76     17-12     2-44     1-33     6-32     082     trace     1-03     97'82 

L.  J.  S. 

Cinnabar  Ores  in  Servia.  By  J.  Z.  Rausar  {Zeit.  Kryst.  Min.y 
1899,  31,  525  ;  from  Zeit.  chem.  Industrie,  Prag.j  1896,  52—54). — 
Besides  being  found  at  the  abandoned  works  of  Avala,  cinnabar  occurs 
near  Sabac  as  a  crust  on  lead  ores.  The  galena  contains  Pb,  55*51  \ 
Hg,  0-229  -y  Ag,  0-01  per  cent.  L.  J.  S. 

Thallium  in  Marcasite  from  Poland.  By  J.  A.  Antipoff  {Zeit. 
Kryst.  Min.,  1899,  31,  515  ;  from  J.  Buss.  Chem.  Soc,  1896,  28, 
384—387). — Analysis  gave  : 

Fe.  S.  As.  TI.  SiOa-  Zn.  Total. 

47-831      44-772      0-783      0-311       2-840      trace      96-537 

A  second  determination  of  the  thallium  gave  0*532.  The  difference 
(3-463  per  cent.)  is  probably  oxygen.  This  is  the  largest  amount  of 
thallium  that  has  been  noted  in  a  pyrites-like  mineral.  The  above 
analysis  corrects  that  previously  given  (this  vol.,  ii,  109). 

L.  J.  S. 

Cupro-goslarite,  a  New  Variety  of  Zinc  Sulphate.  By  Austin 
F.  EoGERS  (Kansas  Univ.  Quart.,  1899,  8,  A,  105 — 106). — A  trans- 
lucent, greenish-blue  incrustation  on  the  walls  of  an  abandoned 
zinc  mine  at  Galena,  Cherokee  Co.,  Kansas,  gave  the  following  results 
on  analysis.  It  has  doubtless  been  formed  by  the  oxidation  of  the 
blende  and  copper  pyrites  which  occur  in  the  mine.  On  exposure  to 
the  air,  it  loses  some  water  and  becomes  white.     Analysis  gave  : 

ZnO.        CuO.        FeO.         HjO.  SOg.  Insol.         Total. 

23-83       6-68       0-13       41-76       [27-02]       0-58       100-00 

This  amount  of  copper  oxide  corresponds  with  12*48  per  cent,  of 
copper  sulphate  in  the  mineral.  The  percentage  of  water  is  calcu- 
lated from  the  loss  at  1 00°,  on  the  assumption  that  six-sevenths  of  the 
water  was  expelled  at  that  temperature.  L.  J.  S. 

Spinel  and  Forsterite  from  the  Glenelg  Limestone  (Inver- 
ness-shire). By  Charles  Thomas  Clough  and  William  Pollard 
(Quart.  Journ.  Geol.  Soc,  1899,  65,  372— 380).— The  limestone  bands 
occurring  in  the  gneisses  and  schists  (probably  of  sedimentary  origin) 
on  the  southern  side  of  the  Big  Glen,  or  Glenmore,  of  Glenelg,  contain 
a  variety  of  minerals,  including  white  diopside  in  large  masses,  a  ser- 
pentinous  mineral,  phlogopite,  graphite,  tremolite,  a  dark  hornblende, 
and  quartz.  The  serpentine  is  sometimes  seen  to  be  derived  from  a 
colourless  olivine,  which  is  shown  by  analysis  I  to  be  forsterite.  Lumps 
in  the  limestone  consisting  mainly  of  forsterite  contain  grains  2 — 5  mm. 
across  of  pale  blue  spinel  (analysis  II).  Lark  green  octahedra  of  spinel 
and  a  violet  spinel  also  occur. 
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Loss  on 

SiOg.         AljOg. 

FeO. 

CaO. 

MnO. 

MgO.    ignition.     Total.     Sp.  gr. 

I.  41-16     102 

2-00 

0-26 

0-26 

54-86     0-70     100-26     3-24 

II.     1-20  69-80 

2-03 

— 

— 

27-30      —      100-33     3-57 

The  forsterite  also  contains  traces  of  titanium  oxide  and  fluorine. 
This  association  of  minerals  is  the  same  as  that  in  the  metamorphic 
limestone  of  Passau  in  Bavaria  (Abstr.,  1897,  ii,  413).  L.  J.  S. 

Ilmenite  from  Russia.  By  Frantisek  Kovar  {Zeit.  Kryst.  Min.^ 
1899,  31,  525  ;  from  Rozpravy  CesM  Akad.  [Memoirs  Bohemian  Acad.], 
1896, 5,  Class  II,  No.  XXXYII.,  3  pp.).— The  sand  of  a  small  lake  in  the 
granite  district  at  Stepanowka,  near  Voronovica,  Gov.  Podolien, 
contains  about  a  quarter  per  cent,  of  a  black,  granular  mineral  with 
metallic  lustre  and  conchoidal  fracture.  Sp.  gr.  4*543 ;  only  a  few 
grains  are  attracted  by  the  magnet.     Analyses  gave  : 

TiOg.  FeO.        FeaOg.       SiOj.       AlgOg.        CaO.         MgO.         Total. 

60-85       42-55       2-23       3-67       0-12        018       trace       99-60 
51-20       4304       2-06       2*98       020        0-14       trace       99*62 

Deducting  SiOg,  AlgOg,  and  CaO,  these  analyses  give  the  formula 
44FeTi03,Fe2Ti309.  L.  J.  S. 

Analyses  of  Bohemian  Minerals.  By  Karl  Pbeis  (Zeit.  Kryst. 
Min.,  1899,  31,  526  ;  from  Sitz.-her.  h.  hohm.  Ges.  d.  Wiss.,  1897, 
No.  XIX.,  5  pp.). — Monazite  from  Pisek  gave  : 

PgOg.  SiOg.  CeaOg.  (La, 01)303.  YgOg.  ThOg.  FegOg.  CaO.  HjO.  Insol.  Total. 
27-57     1-46     31-05         26-64         4-02      5-85      1-32      0-41      0*42       1-96     100-70 

There  is  no  simple  relation  between  the  amounts  of  silica  and  thoria, 
so  they  are  probably  not  present  as  thorite. 

PhenaUte  from  Ober-Neusattel  gave:  SiO„,  54-27;  BeO,  45-17; 
HgO,  0-53  =  99-98. 

Damourite,  from  the  primitive  limestone  at  Tabor,  gave  : 


SiOa. 

AlgOg. 

Fe^Og. 

CaO. 

K2O. 

Na^O. 

H2O. 

Total. 

43-69 

39-57 

1-02 

0-60 

9-98 

0-90 

4-97 

100-73 

Delvauxite  occurs  at  Trpin,  near  Beraun,  in  lenticular  nodules  with 
wrinkled  surfaces,  and,  in  the  interior,  of  a  brown  colour.  Analysis  by 
E.  Butta  gave : 

P2O5.  FeoOg.  AI2O3.  CaO.  COj.  HoO.  Insol. 

18-45         38"-74         2-71         9-63         1-38        26-22         3-95 

Deducting  calcium  carbonate,  this  gives  the  formula 

Ca3(PO4)2,3Fe3(OH)^PO4,20H2O.  L.  J.  S. 

A  New  Cerium  Mineral  from  the  Caucasus.  By  G.  Tschernik 
{Zeit.  Kryst.  Min.,  1899,  31,  513;  from  J.  Buss.  Chem.  Soc, 
1896,  28,  345— 359).— A  pebble  from  Gov.  Batum,  South  Caucasus, 
consists  of  an  opaque,  black  mineral,  with  greasy  lustre  and  white 
streak.  It  is  very  brittle,  and  has  an  uneven  to  splintery  fracture, 
H  =  5 — 6  ;  sp.  gr.  5  "08.  It  encloses  small  crystals  of  copper  pyrites. 
The  mean  of  three  closely  agreeing  analyses  made  on  material  from 
different  parts  of  the  pebble  is  : 
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SiO,.        CeO.  LaO.  DiO.  YO.  ErO.  ZrOo.  TiOs-         ThOs- 

6-57      34-20  6-73  2-27  6-97  0-67  11-67  14-73       0-73 

UO.  CaO.  FeO.  CiiO.  PA-  SO3.  HoO. 

0-03  2-33  3-70  0  67  3-30  0-97  343 

A  pebble  of  wolframite  from  the  river  Tschoroch,  near  the  town 
Batum,  gave  : 

WO3.         M0O3.      S11O2.       FeaOg.        MnO.        Total.        Sp.  gr. 
74-1         1-6         5-1         17-5         1-3         99-6         7-53 

L.  J.  S. 

Argon  and  Helium  in  Cerium  Minerals  from  the  Caucasus. 
By  G.  TscHERNiK  {Zeit.  Kryst.  Min.,  1899,  31,  514;  from  J.  Russ. 
Chem.  Soc,  1897,  29,  291 — 302). — Analysis  of  gas  from  the  cerium 
mineral  from  the  Caucasus  (preceding  abstract)  gave  :  0,  4-8 ;  H,  3*6  ; 
N  4- argon,  90-5  =  98-9. 

"^ ''   ■   *5,  gave 


Analysis   of  the   ash   of 
•nroximatp]  V  • 

coal  from  Tkwibuli,  near 

Kutais, 

Helium.       CeO.           LaO. 
1-1         3-86         3-71 

DiO.          SiOg.        AI2O3. 
2-34          18-0         11-0 

CaSO^. 
62-0 

It  also  contains  Fe,  Mg,  Mn,  K,  Na,  Y.  L.  J.  S. 

Loranskite,  a  New  Mineral.  By  Michail  P.  Melnikoff  {Zeit. 
Kryst.  Min.,  1899, 31, 505  ;  from  separate  publication,  St.  Petersburg). — 
Loranskite  is  a  massive,  black  mineral  from  the  quartz-veins  at  Imbilax, 
near  Pitkaranta,  Finland.  It  is  brittle,  and  has  a  conchoidal  fracture  ; 
strong  sub-metallic  lustre  ;  H  =  5  ;  sp.  gr.  about  4-6.  Streak,  greenish- 
grey.  On  the  edges  it  is  translucent  and  greenish-yellow ;  optically 
isotropic.  L.  J.  S. 

Analysis  of  Loranskite.  By  Pete  D.  Nikola^eff  {Zeit.  Kryst. 
Min.,  1899,  31,  505  ;  from  Verh.  h.  russ.  min.  Ges.,  1897,  [  ii  ],  35,  Proto- 
kolle,  11 — 13.    Compare  preceding  abstract). — A  preliminary  analysis 


gave: 

Loss  on 

Ta^Og. 

Y  earths. 

CeO. 

CaO. 

Fe^Og. 

ZrOa- 

ignition. 

Total. 

Sp.  gr. 

47-00 

1000 

3-00 

3-30 

4-00 

20-00 

8-15 

95-45 

4-162 

Also  some  sulphur,  titanium  and  manganese.  Bare  earths  showing 
an  absorption  spectrum  are  absent.  The  mineral  is  only  slightly 
attacked  by  acids  or  by  fusing  with  alkalis.  It  is  completely  de- 
composed by  fusing  with  potassium  fluoride.  L.  J.  S. 

Aluminium  Phosphate  from  Moravia.  By^  Frantisek  KovAr 
{Zeit.  Kryst.  Min.,  1899,  31,  525  ;  from  Eozpravy  Ceske  AJcad.  [Memoirs 
Bohemian  Acad.],  1896,  5,  class  II,  No.  XV  (II),  7  pp.).— On  the 
walls  of  crevices  in  ochreous  limonite  from  Gross-Tresny  near  Oels, 
are  drusy  spheres,  with  an  internal  radial  structure  of  a  light  grey 
mineral.  At  first  it  is  translucent,  but  on  exposure  to  the  air  it 
becomes  dull  and  opaque.  Fresh  pure  material  has  sp.  gr.  2*617  ;  H  =  4. 
Analyses  gave  : 

MgO.      MnO.        PoOg.         H2O.      Insol.       Total. 
0-42     trace      29''-01      26-86     0-25     100-36 
0-30     trace     28-94     26-93     0-34     100-21 

yoL.  Lxxvi.  ii.  46 


A1203. 

Fe^Og. 

CaO. 

42-28 

0-98 

0-56 

42-17 

1-04 

0-49 
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At  100°,  there  is  a  loss  of  10'32,  and  at  200^  of  16*55  percent, 
of  water,  the  remainder  being  expelled  only  at  a  red  heat.  In  com- 
position, the  mineral  comes  between  peganite  and  fischerite,  and 
agrees  best  with  sphserite.  L.  J.  S. 

Analyses  of  Phosphates  from  New  South  Wales.  By  John 
C.  H.  MiNGAYE  {Rept.  Australian  Assoc,  1898,  7,  332 — 333;  and 
Records  Geol.  Survey  N.S.  Wales,  1899,6,  116— 118).— Pyromorphite 
from  Braidwood,  near  Little  River,  gave  : 

PbO.        Pb.        P2O5.       V2O5.        CI.       FeaOg.      CaO.       H2O.     Insol.     Total. 
69-40    6-57     15-22     trace     2-26     0*62     trace     0-86     4-67     99-60 

Partial  analyses  are  also  given  of  apatite  (Abstr.,  1898,  ii,  386), 
marsupial  excrement,  phosphatic  deposits  from  Moruya  Caves,  and  of 
gem  gravels  containing  zircon  and  phosphates  of  the  rare  earths. 

L.  J.  S. 

Phosphatic  Deposits  in  the  Jenolan  Caves,  N.  S.  Wales.  By 
John  C.  H.  Mingaye  {Rtft.  Australian  Assoc,  1898,  7,  327 — 331 ;  and 
Records  Geol.  Survey  J^.S.  Wales,  1899,  6,  111— 116).— The  large  and 
numerous  Jenolan  caves  are  in  a  thick  bed  of  Siluro-Devonian  lime- 
stone.    The  following  analyses  are  given  of  materials  from  the  caves  : 

I.  Reddish  marl,  which  partly  fills  portions  of  the  caves  ;  it  also  con- 
tains MnO,  trace,  and  organic  matter,  0*24  per  cent. 

II  and  III.  Light,  porous,  white  substance,  occurring  as  veins  in 
the  white  and  red  marls  ;  it  is  soluble  in  dilute  hydrochloric  acid. 
Trace  of  chlorine  in  II. 

IV  and  Y.  A  deposit  under  a  layer  of  gypsum  on  the  floor  of  the 
cave.  Contains  also  traces  of  chlorine,  and,  in  IV",  SO3,  5-39  ;  in  V,  SO3, 
28-67  per  cent. 

VI.  Light,  fluffy,  fungoid  substance  on  the  walls  ;  it  resembles 
very  light  wadding,  and  is  easily  blown  about.  Contains  also  CaCOg, 
76-03;  MgCOg,  6*12;  SrCOg,  trace,  and  organic  matter,  1-32  per  cent. 

VII.  Same  as  VI.  Contains  also  CaCOg,  72-57 ;  MgCOg,  5-28  ;  SrCOg, 
trace,  and  organic  matter,  1*14  per  cent. 

VIII.  A  nodular,  grey  substance. 


H20. 

Si02. 

AI2O3.  FeaOg. 

CaO. 

MgO. 

K2O. 

Na20. 

P2O5. 

CO2. 

Tot^l. 

I. 

4-50 

63-41 

18-02     7-33 

0-16 

0-79 

5-09 

trace 

0-08 

— 

99-62 

II. 

33-60 

0-70 

26-83     0-72 

8-10 

0-14 

0-09 

nil 

30-04 

015 

100-37 

III. 

9-83 

50-10 

13-88     8-65 

1-02 

014 

1-35 

trace 

15-38 

0-12 

100-47 

IV. 

16-82 

37-82 

0-64    trace 

22-66 

0-32 

0-11 

— 

15-71 

0-24 

99-71 

V. 

22-59 

2-78 

0-10      nil 

31-52 

0-09 

trace 

— 

14-60 

0-10 

100-35 

VI. 

1-88 

13-22 

1-46 









0-28 



100-31 

VII. 

1-48 

17-26 

1-94 

— 

— 

— 

— 

trace 

— 

99  67 

VIII. 

10-31 

54-13 

15-13     7-46 

nil 

trace 

1-69 

0-87 

10-63 

— 

100-22 

Minervite  also  occurs  in  the  caves  (Abstr.,  1898,  ii,  386). 

Nitre,  as  a  white  efflorescence  from  crevices,  contains  small  quan- 
tities of  lime,  magnesia,  chlorine  and  sulphuric  acid. 

Bat  guano  and  bone  breccias  are  not  associated  with  these  substances. 

The  phosphoric  acid  has  doubtless  been  derived  from  bones,  and  in 
acting  on  the  marls  has  given  rise  to  potassium  and  aluminium  phos- 
phates (compare  Abstr.,  1896,  ii,  185).  L.  J.  S. 
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Garnet  from  the  Urals.  By  V.  von  Worobieff  {Zeit.  Kryst. 
Min.,  1899,  31,  504;  from  Verh.  L  russ.  min.  Ges.,  1897,  35,  19—42). 
— The  optical  characters  of  garnets  from  the  Eugenie-Maximilianoff 
mines  are  described  ;  they  are  in  agreement  with  those  described  by 
Karnojitsky  from  the  same  locality  (this  vol.,  ii,  37).  The  yellow 
dodecahedral  crystals  show  well-marked  optical  anomalies,  and  the 
optical  orientation  varies  in  zones  of  different  colour.  The  author 
considers  garnet  to  be  pseudo-cubic,  and  the  twin-lamellse  to  be  the 
result  of  paramorphic  strains.     Analyses  of  hessonite  gave  : 


SiOg, 

TiOa. 

Fe^Og. 

AI2O3. 

CaO. 

MgO. 

Total. 

39-3 

0-4 

6-3 

17-9 

35-5 

1-3 

100-7 

39-5 

0-2 

6-2 

17-6 

34-5 

1-8 

99-8 
L.  J.  S. 

Garnet  pseudomorphous  after  Idocrase  from  the  Urals.  By 
Pavel  V.  von  Jeremeeff  (Zeit.  Kryst.  Min.,  1899,  31,  505  ;  from 
Verh.  k.  russ.  min.  Ges.,  1897,  [ii],  35,  Protokolle,  14— 16).— Pebbles 
and  fragments  with  parting  planes,  and  pyramidal  crystals  with  the 
forms  of  idocrase,  are  found  in  the  gold  washings  on  the  Borsowka 
river,  near  Kyschtymsk  ;  they  consist  of  a  microcrystalline  aggregate 
of  garnet.     Analysis  by  P.  Nikolaeeff  gave  : 

Loss  on 
SiOg.  AlaOg.  FcgOg.  CaO.  MgO.       ignition.        Total. 

36-58         18-67         4-33         35-57         3-48         0-75         99-38 

The  idocrase  has    here    been  altered  to  pure  garnet  without  being 
intermixed  with  clinochlore,  diopside,  &c.  L.  J.  S. 

Fibrous  Forms  of  Silica  from  Moravian  Serpentines.  By 
JiNDRiCH  Ladislav  Barvir  (Zdit.  Kryst.  Min.,  1899,  31,  525  ;  from 
Sitz.-her.  k.  hohm.  Ges.  d.  Wiss.,  1897,  No.  XIV,  8  pp.)— By  their 
optical  characters,  quartzine,  chalcedony,  lutecite  and  lussatite  are 
identified  from  the  quartzose  veins  in  Moravian  serpentine.  Lussatite 
from  Ratkowic  is  white  and  fibrous,  and  occurs  mixed  with  opal,  from 
which  it  has  probably  been  derived.  Sp.  gr.  2-015.  Analysis  gave  : 
Si02,  90-64,  loss  on  ignition,  2-62  per  cent. ;  also  MgO,  FeO  and  AlgOg. 

L.  J.  S. 

Minerals  from  Moravia.  By  Prantisek  Kovar  {Zeit.  Kryst.  Min., 
1899,  31,  523 — 525  ;  from  Rozpravy  Ceske  Akad.  [^Memoirs  Bohemian 
Acad.],  1896,  5,  Class  II,  No.  XY  (I),  18  pp.).— The  minerals  described 
are  from  the  graphite  mines  of  Gross-Tresny. 

Stolpenite  fills  crevices  in  the  limestone  which  carries  the  graphite. 
It  is  earthy  and  compact  with  a  greasy  lustre,  and  is  brown  on  the 
surface,  but  siskin-green  on  a  fresh  fracture.  It  crumbles  slowly  in 
water.  Sp.  gr.  2-365.  Analyses  I  and  II.  7  95  per  cent,  of  the  water 
is  only  expelled  at  a  red  heat,  hence  the  formula  H^CaAl^SigOg^ + 
I5H2O. 

Nontronite  forms  a  sulphur-yellow  incrustation  on  graphite.  Sp.  gr. 
2*145.     Analyses  III  and  TV  give  the  formula  FogSigOg -f  5H2O. 

Kaolinite  occurs  with  graphite  in  limonite,  limestone  and  haematite. 
Analyses  V — VII  of  white  material ;  in  VI  and  VII  there  are  traces 
of  COg,  and  in  VII  also  P2O5. 

46—2 
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I. 

SiOj. 
48-50 

TiOg. 

AljOa.     FesOj. 
18-90     0-42 

CaO. 
5-12 

MgO. 
0-13 

(K,Na)20 

.  HgO. 
27-40 

Total. 
100-47 

II. 
III. 

48-37 
41-78 



19-48 
35-30     0-86 

4-98 
0-92 

0-19 
0-40 

— 

27-49 
20-68 

100-51 
99-94 

IV. 

V. 

VI. 

VII. 

41-65 
46-02 
48-65 
53-15 

0-18 
0-39 
0-92 

36-24 
37-85     0-47 
35-18     0-76 
3005     1-66 

1-01 
0-68 
0-73 
0-64 

0-37 
0-35 
0-46 
0-49 

1-06 
0-93 
1-40 

20-74 
13-70 
12-82 
12-25 

100-01 

100-31 

99-92 

100-56 

Pitticite  occurs  as  stalactites  in  a  shaft  through  limestone  containing 
much  mispickel.  The  stalactites  attain  a  length  of  10  cm.,  and  con- 
sist of  alternate  shells  of  soft,  yellow,  and  of  hard,  brown  materials. 
Analyses  VIII  and  IX  give  the  formula 

4FeAs04,Fe2(OH)4S04,6Fe(OH)3,3H20. 

Evansite  occurs  on  limonite  as  a  botryoidal  coating  of  a  white 
(analysis  X),  or  of  a  yellowish  colour  (analysis  XI).  The  analyses  (traces 
of  magnesia  are  also  present)  agree  with  those  required  for  the  usual 
formula  A1P04,2A1(0H)3,6H20. 


A1203. 

Fe^Og. 

CaO. 

AS2O5. 

P2O5. 

SO3. 

H2O. 

Insol. 

Total.    Sp.  gr. 

VIII. 

55-06 

trace 

26-13 

4-64 

14-29 

0-12 

100-24  2-475 

IX. 

— 

55-19 

trace 

25-91 

— 

4-49 

14-48 

0-23 

100-30  2-489 

X. 

39-22 

0-87 

0-41 

— 

18-02 

— 

41-47 

0-15 

100-14  1-874 

XI. 

38-05 

1-92 

0-23 

— 

18-48 

— 

41-29 

0-44 

10041   1-937 
L.  J.  S. 

Analcite  from  Baku,  Caucasus.  By  Konstantin  D.  Glinka 
[Zeit,  Kryst.  Min.,  1899,  31,  517;  from  Travaux  Soc.  Nat.  Varsovie, 
Co7npt.  rend.,  section  phys.  et  chim.,  1895-1896,  .N'o.  3). — A  rock 
fragment  from  the  blue  clay  of  •  a  mud  volcano  near  Baku  consists  of 
pyroxene,  a  brown,  isotropic  substance,  quartz  and  magnetite,  together 
with  analcite,  which  occurs  either  as  a  constituent  of  the  rock  or  in 
cavities  with  celadonite.  The  analcite  crystals  are  colourless  and 
transparent,  and  are  bounded  by  perfect  faces  of  the  form  {211}  ; 
sections  parallel  to  (100)  are  birefringent.  The  results  of  the  analysis 
agree  with  those  required  for  the  usual  formula  Na20,Al203,4Si02,2H20. 


SiOg. 

AI2O3. 

NasO. 

HoO. 

Total. 

55-19 

22-84 

13-44 

8-60 

100-07 
L.  J.  S. 

Jadeite  and  Szechenyiite  from  Burma.  By  J6zsef  A.  Krenner 
{Zeit.  Kryst.  Min.,  1899,  31,  502—504  ;  from  Scientific  Results  of 
Count  Beta  Szechenyi^s  Journey  in  Eastern  Asia,  1877 — 1880,  Buda- 
2)est,  1897,  3,  285 — 291,  Hungarian). — Most  of  the  specimens  were 
bought  in  the  market  at  Bhamo  ;  the  jadeite  is  usually  white  or  greenish- 
white,  but  also  pale  grass-green  and  leek-green,  and  sometimes  with 
emerald-green  spots.  The  surfaces  of  the  pebbles  and  fragments  have 
a  weathered  crust,  1 — 10  mm.  thick,  which  is  either  brown  and  com- 
pact, or  light  tile-red,  and  non-coherent.  In  thin  sections,  the  larger, 
colourless  fibres  (1  x  10  mm.)  show  the  optical  characters  of  a  mono- 
clinic    pyroxene.        The    prism    cleavage    angle  =  93°   5';    optically 
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positive,  Bx,  ^c'  =  33°  34',  2V  =  71°  56',  P  =  1-654  (Na).  Analysis  by 
J.  Loczka  gave  the  results  under  I,  agreeing  with  those  required  for 
the  formula  NaAl(Si03)5;(.  The  emerald-green  spots  contain  a  little 
iron  and  traces  of  chromium. 


SiOg. 

AI2O3. 

FegOg. 

FeO. 

MgO. 

CaO. 

K2O. 

Na.O. 

H2O. 

Total. 

Sp.  gr. 

I.  59-77 

24-10 

0-54 



0-29 

0-62 

0-17 

13-61 

0-36 

99-46 

3-323 

11.  55-02 

4-53 

1-04 

3-28 

20-36 

8-00 

1-52 

6-71 

0-51 

100-97 

3-033 

Szechenyiite  is  the  name  given  to  a  dark  brownish-green,  foliated 
mineral  embedded  in  greenish  jadeite  ;  it  resembles  diallage  in  appear- 
ance, but  is  shown  to  have  the  characters  of  an  amphibole.  The 
fibres  have  a  prism  cleavage  angle  of  56°  8',  and  an  extinction  angle 
on  (010)  of  16°  16' ;  the  pleochroism  is  feeble.  Splinters  easily  fuse 
and  give  a  strong  yellow  coloration  to  the  flame.  Analysis  by  J. 
Loczka  gave  II,  agreeing  with  2Na2O,10MgO,3CaO,Al2O3,16SiO2. 
In  some  of  the  jadeite  specimens  are  light  greenish-yellow  or  colour- 
less fibres  of  amphibole.  This  occurrence  of  amphibole  explains  the 
presence  of  magnesia  and  lime  shown  in  some  analyses  of  jadeite. 

L.  J.  S. 

Auerbachite,  and  the  Rock  in  which  it  occurs.  By  Pavel  Y. 
VON  Jeremeeff  (^Zeit.  Kryst.  Min.,  1899,  31,  512  ;  iromBull.  Acad.  Sci. 
St.  Petersbourg,  1897,  7,  89 — 95). — An  examination  of  auerbachite 
from  near  Mariupol,  Gov.  Ekaterinoslaff,  shows  that  the  mineral  in 
its  chemical,  physical  and  geometric  characters  is  identical  with 
zircon.  The  excess  of  silica  is  due  to  the  large  numbers  of  enclosed 
segirite  needles.  The  crystals  are  sometimes  altered  to  a  white,  porous 
material  resembling  porcelain. 

The  rock  in  which  auerbachite  occurs  is  shown  not  to  be  a  quartz- 
schist,  but  to  be  a  pure,  schist-like  aggregate  of  albite  crystals  with  a 
few  small  segirite  crystals.     Analysis  gave  : 

Loss  on 
SiOjj.        AI2O3.       FeaOg.      CaO.      MgO,K20.     NagO.      ignition.     Total. 
60-29      21-39      3-07      0-46       traces       12-30      0*67      9818 

L.  J.  S. 

Microcline  pseudomorphous  after  Adularia  from  the  Altai 
Mountains.  By  Pavel  V.  von  Jeremj^eff  (Zeit.  Kryst.  Min.,  1899, 
31,506;  from  Verh.  k.  russ.  min.  Ges.,  1897,  [ii],  35,  Protokolle, 
55 — 56). — The  pseudo-crystals  have  bright,  smooth  faces,  and  are 
twinned  according  to  the  Manebach  and  Baveno  laws  ;  they  consist  of 
an  aggregate  of  microcline  individuals.  Analysis  by  P.  Nikola^eff 
gave  : 

Loss  on 
SiOg.         AI2O3.      FegOa.   CaO,  MgO.       KgO.        Na^.    ignition.     Total. 
63-41       18-60      0-57      traces       10*09       6-01       0-54      99-22 

L.  J.  S. 

Clay  from  Russia.  By  Wladimir  Alex^eff  (Zeit.  Kryst.  Min., 
1899,  31,  509;  from  Verh.  k.  russ.  min.  Ges.,  1897,  [ii],  35,  Proto- 
kolle, 63). — A  clay  from  Kossoi  Brod  on  the  Chusovaya  (Tschus- 
sowaja)  river,  Perm,   is  seen,   under  the    microscope,   to    consist  of 


674  ABSTRACTS   OF   CHEMICAL   PAPERS. 

irregular,  transparent,  and  birefringent  lamellae.     Analysis  showg  it 
to  be  near  pyrophyllite.     It  contains  38*6  per  cent,  of  quartz. 

SiOs.  AI2O3.       FegOg.       CaO.        MgO.        K^O.        HjO.        Total. 

67-60       22-22       1-65       0-18       0-28       3-93       5*37       101-23 

L.  J.  S. 

Rock  Analyses.  By  Edmond  Bonjean  {Bull.  Soc.  Chim.,  1899, 
[iii],  21,  691 — 693). — Details  of  work  already  published  (this  vol.,  ii, 
500).  N.  L. 

Meteorite  from  Zavid.  By  Gael  Hodlmoser  {Tsch.  Min.  Mitth., 
1899,  18,  513— 517).— The  bulk  analysis  of  the  stone  which  fell  at 
Zavid,  in  Bosnia,  gave  : 

Total  less 
SiOs.  AlgOg-  Fe.  FeO.  CaO.  MgO.  NaaO.  K2O.  HjO.  S.  0  for  S. 
41-90      1-92      0-15      27-40      4-60      22-79      1'05      0-41       0-39       101     101*11 

Also  traces  of  cobalt,  nickel  and  manganese.  Sp.  gr.  3-5241.  The 
metallic  iron  was  estimated  from  the  amount  of  hydrogen  liberated 
when  the  material  was  treated  with  acid ;  a  description  and  figure  are 
given  of  the  apparatus  used  in  the  estimation.  L.  J.  S. 

Analysis  of  Meteoric  Iron.  By  O.  Sjostrom  (Mitth.  naturwiss.  Ver. 
f.  Neu-Vorpommern  u.  Rilgen,  1899,  30,  1 — 29). — The  author  gives  the 
details  of  the  methods  of  separation  and  estimation  used  by  him  in 
the  analysis  of  meteoric  irons.  The  methods  are  essentially  the  same 
as  those  outlined  by  Cohen  (Abstr.,  1893,  ii,  20),  and  several  of  the 
author's  analyses  are  given  in  recent  papers  by  Cohen.  L.  J.  S. 

Meteoric  Irons.  By  Emil  W.  Cohen  [Ann.  k.h.  naturhist.  Hofmus. 
Wien,  1899,  13,  473— 486).— A  review  of  the  literature  and  notes 
concerning  the  structure  are  given  of  various  meteoric  irons;  the 
following  new  analyses  by  0.  Sjostrom  are  given  : 

Shingle  Springs,  El  Dorado  Co.,  California. — In  the  large  proportion 
of  nickel  and  in  the  bright  etching  spots,  this  resembles  the  Cape  of 
Good  Hope,  Iquique,  and  Kokomo  irons  (this  vol.,  ii,  307).  Sp.  gr. 
7-8943.  Analysis  gave  the  results  under  I,  corresponding  with  the 
following  mineralogical  composition :  Nickel-iron,  97*65  ;  nickel-iron 
phosphides,  2-21  ;  troilite,  0-14. 

Magura,  Hungary. — The  angular  fragments  left  after  dissolving  the 
iron  in  very  dilute  hydrochloric  acid  gave,  on  analysis,  the  results  under 
II.  As  in  other  irons,  this  material  consists  mainly  of  kamacite,  with 
perhaps  a  little  tsenite. 

Fe.  Ni.  Co.  Cu.  Cr.  C.  P.  S.        Total. 

I.  82-21  16-69  0-65  0-02  0-02  0*03  0-34  0-05  100-01 
II.     92-64       6-40      0-73       —         —       0-00     0-09        —       99-76 

Previous  analyses  (Abstr.,  1893,  ii,  20)  of  tsenite  (a  nickel-iron) 
show  the  presence  of  small  amounts  of  carbon.  New  determinations 
made  on  tsenite  from  the  Toluca  and  Glorieta  Mt.  irons  gave  0-22  and 
0'12  per  cent,  of  carbon  respectively.  L.  J.  S. 

Red  Rain  Dust.  By  Thomas  Steel  {Kept.  Australian  Assoc,  1898, 
7^  334—335).  _0n   December  27th,   1896,  there  occurred  over  Mel- 
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bourne  and  a  considerable  area  of  Victoria  an  unusually  heavy  fall  of 
dust  of  a  red  colour,  which  was  carried  down  by  accompanying  rain. 
Analysis  of  this  dust  (dried  at  110°)  gave: 


oluble 

Insol. 

Loss  on 

SiOa. 

FegOa. 

FeO. 

AI2O3. 

CaO. 

SO3. 

and  difF. 

ignition. 

0-75 

4-68 

0-50 

15-16 

1-36 

0-62 

[66-23] 

1070 

The  loss  on  ignition  includes  :  H2O,  6-08 ;  N,  0*30,  and  organic 
matter.  This  composition  agrees  with  that  of  an  ordinary  surface 
soil  derived  from  volcanic  rocks.  Under  the  microscope,  diatoms, 
lepidopterous  scales,  quartz,  and  garnet  have  been  detected  in  the 
material.  L.  J.  S. 

Mineral  Waters  of  Mont  Dore.  By  F.  Parmentier  {Compt. 
rend.,  1899,  128,  1408 — 1409). — Mineral  waters  from  neighbouring 
springs  generally  contain  the  same  constituents,  but  the  water  taken 
from  borings  in  the  neighbourhood  of  Mont  Dore  presents  no  points  of 
similarity  with  samples  obtained  from  other  sources  in  the  same 
district.  It  contains  a  comparatively  large  amount  of  sodium  chloride 
and  notable  quantities  of  sodium  arsenate,  iron  being  entirely  absent. 

G.  T.  M. 

Mineral  Waters  containing  Fluorine.  By  F.  Parmentier 
{Compt.  rend.,  1899,  128,  1409— 1410).— In  reply  to  Lepierre  (this 
vol.,  ii,  602),  the  author  states  that  his  remarks  on  the  occurrence  of 
fluorides  in  mineral  waters  refer  to  the  special  case  of  water  from 
Mont  Dore  and  St.  Honor6-les-Bains  (compare  this  vol.,  ii,  501). 

G.  T.  M. 

Analysis  of  Waters  from  the  Tougourt-Ouargla  District  of 
the  Sahara  Desert.  By  E.  Lahache  {J.  Fharm.,  1899,  [vi],  9, 
477 — 482). — Analyses  of  water  from  the  following  places  in  the 
Sahara  : — Tougourt,  Bled  et  Amax,  El-Fetir,  H.  Messaoud,  El-Hadjira, 
H.  Dahane,  H.  Debiche  et  Strifigi,  Donionidi,  N'Gonga,  Ouargla. 

H.  R.  Le  S. 


Physiological   Chemistry. 


The  Effect  of  Compression  of  one  Lung  on  the  Respiratory 
Gas  Exchange.  By  Yaughan  Harley  (/.  Physiol,  1899, 25,  33—48). 
— The  experiments  were  made  on  dogs,  morphine  being  administered 
to  prevent  muscular  action.  The  compression  of  one  lung  (right  or 
left)  is  followed  by  an  increased  rate  of  breathing  as  a  rule,  and  always 
by  an  increase  in  the  quantity  of  air  breathed,  of  oxygen  absorbed, 
and  of  carbonic  anhydride  eliminated  ;  the  respiratory  quotient  is,  as  a 
rule,  not  altered. 

The  cause  of  the  increase  in  gas  exchange  is  not  due  to  the  increased 
rate  of  breathing,  for  the  latter  did  not  always  occur ;  nor  is  it  due  to 
an  increase  of  body  temperature,  or  to  displacement  of  the  heart.     A 
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possible  explanation  is,  that  carbonic  anhydride  is  a  secretion  of  the 
alveolar  epithelium  (Bohr),  and  that  carbonic  anhydride  acts  as  a 
stimulant  to  its  own  secretion.  W.  D.  HL 

Pancreatic  Diabetes.  By  Ivor  Ll.  Tuckett  (/.  Physiol.,  1899, 
25,  63 — 68). — Gaglio  found  that  extirpation  of  the  pancreas  was  not 
followed  by  glycosuria  if  the  thoracic  duct  was  ligatured.  This,  if 
true,  proves  that  something  enters  the  circulation  by  the  thoracic 
lymph  which  normally  is  destroyed  by  the  pancreas,  and  which,  in 
the  absence  of  the  pancreas,  causes  glycosuria.  But  Lepine  and  Biedl 
maintain  that  ligature  of  the  thoracic  duct  increases  the  glycosuria 
caused  by  excision  of  the  pancreas.  Ligature  or  fistula  of  the  left 
thoracic  duct  in  dogs  is  in  itself  a  cause  of  glycosuria  (Biedl).  The 
present  communication  is  a  preliminary  account  of  experiments  which 
support  the  following  supposition,  and  so  reconcile  the  above  opposing 
statements  : — Glycosuria,  which  follows  interference  with  the  thoracic 
duct,  is  but  a  mild  form  of  pancreatic  diabetes,  if  we  assume  that  the 
pancreas  has  an  internal  secretion  {t)  which  enters  the  circulation 
constantly  vid  the  thoracic  lymph  ;  and  also  that  a  toxic  substance  {t') 
capable  of  causing  glycosuria,  if  not  neutralised  by  t,  is  absorbed  from 
the  intestine  during  digestion  vid  the  lymph  stream.  It  must  also  be 
assumed  that  the  thoracic  lymph  contains  a  large  quantity  of  t'  during 
digestion,  but  none  at  other  times,  whereas  only  a  small  quantity  of  t 
is  ever  present  in  the  thoracic  lymph,  but  the  blood  always  contains  a 
relatively  large  quantity,  as  it  is  continually  accumulating  there. 

If  the  thoracic  lymph  from  a  fasting  animal  is  injected  into  the 
portal  circulation  of  another  animal,  there  is  no  hyperglycsemia  or 
glycosuria ;  but  if  the  lymph  injected  be  from  a  digesting  animal,  the 
hypothetical  t'  acts  on  the  liver  cells  deleteriously  and  produces  hyper- 
glycsemia and  glycosuria.  If  the  lymph  is  injected  into  the  general 
blood  stream,  the  effect  is  less  marked,  namely,  i'  is  then  partially  neutral- 
ised by  t  before  it  acts  on  the  liver.  If  the  venous  return  from  the 
pancreas  is  impeded  by  air  bubbles,  the  secretion  of  t  is  checked, 
and  glycosuria  is  more  marked.  W.  D.  H. 

The  Behaviour  of  Benzoyl  Peroxide  and  Calcium  Peroxide 
in  the  Digestive  Canal  of  Dogs  and  Men.  By  Marcellus  Nencki 
and  J.  Zaleski  {Zeit.  physiol  Chem.,  1899,  27,  487— 506).— The  ad- 
ministration of  such  drugs  as  calomel  and  castor  oil  was  empirical 
previous  to  the  discovery  of  the  true  nature  of  putrefaction.  The 
absolute  disinfection  of  the  alimentary  canal  is  not  possible,  or  even 
advisable ;  the  use  of  antiseptics  is  limited  because  of  their  harmful 
effects  on  the  alimentary  canal.  After  the  discovery  that  pancreatic 
juice  will  decompose,  not  only  fats,  but  also  many  salts  of  the  aromatic 
series,  into  their  components,  the  use  of  such  substances  as  salol  (which 
is  resolved  into  salicylic  acid  and  phenol)  became  possible.  The  present 
research  relates  to  the  use  of  oxygen,  not  in  the  free  state,  but  by  the 
decomposition  of  peroxides.  The  use  of  organic  peroxides  dates  from 
the  time  of  Brodie  (1863).  Benzoyl  peroxide  is  undoubtedly  decom- 
posed in  the  intestine ;  hippuric  acid  appears  in  the  urine,  although 
not  in  amount  sufficient  to  account  for  half  of  the  drug  given.  Ex- 
periments with  artificial  digestion  confirmed  this;  but  the  drug  has 
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little  or  no  efEect  on  the  amount  of  ethereal  hydrogen  sulphates  in  the 
urine.  Better  results  followed  the  use  of  calcium  peroxide  ;  it  appears 
to  be  more  readily  decomposed  ;  it  has  no  harmful  effects  ;  in  dogs,  the 
ethereal  hydrogen  sulphates  are  lessened,  and  the  indican  completely 
disappears  ;  its  effect  is  transitory  ;  in  man,  especially  in  the  acid 
dyspepsia  of  children,  it  is  beneficial.  W.  D.  H. 

Physiological  Effects  of  '  Peptone '  when  Injected  into  the 
Circulation.  By  William  H.  Thompson  {J.  Physiol.,  1899,  25, 
1 — 21). — This  is  a  continuation  of  results  already  published  (this  vol., 
ii,  604),  and  relates  to  the  influence  of  the  constituents  of  ^  pep- 
tone' on  the  vessels  of  the  spleen,  Jiver,  and  limbs,  all  of  which 
were  investigated  by  the  plethysmographic  method.  The  vessels  of 
the  spleen  share,  to  a  moderate  extent,  the  dilatation  which  produces 
the  fall  of  blood  pressure.  Yaso-mobility,  as  tested  by  stimulation  of 
the  splanchnic  nerves,  is  diminished,  but  to  a  less  degree  than  in  the 
intestinal,  although  in  a  greater  degree  than  in  the  renal,  district.  The 
vessels  of  the  liver  are  enormously  dilated,  the  accumulation  of  blood 
there  exceeding  that  in  the  intestines.  The  liver,  in  fact,  probably 
plays  the  part  of  a  safety  receptacle  to  the  heart.  There  is  also  a 
great  depression  of  vaso-mobility.  The  effect  on  the  limb-vessels  is 
very  slight,  even  less  than  on  those  of  the  kidneys. 

Of  the  constituents  of  Witte's  peptone,  proto-  and  hetero-proteose 
are  the  most  effective  in  producing  these  results.  Deuteroproteose 
and  purified  peptone  have  comparatively  little  influence. 

W.  D.  H. 

The  Effects  on  Blood  and  Urine  of  the  Intravenous  and  Sub- 
cutaneous Injection  of  Various  Carbohydrates.  By  Frederick 
W.  Pavy  {J.  Physiol. ,  1 899, 24, 479—5 1 7).— The  sugar  normally  present 
in  blood  does  not  consist  exclusively  of  dextrose,  its  reducing  power  com- 
pared with  that  of  dextrose  being  75  :  100.  The  small  amount  of  sugar 
in  normal  urine  has  an  even  smaller  reducing  pover.  The  amount  of 
sugar  found  in  the  blood  collected  immediately  after  the  injection  of 
large  doses  (in  rabbits)  is  greater  in  the  case  of  the  saccharoses  than 
in  that  of  the  hexoses.  The  highest  figures  (21 — 24  per  1000) 
occur  after  cane  sugar ;  galactose  and  dextrose  giwQ  respectively 
11 — 12  and  14 — 15  per  1000.  After  small  doses,  the  same  disparity 
is  not  observable.  The  saccharoses  comport  themselves  as  unservice- 
able foreign  matter  and  are  speedily  cast  out  into  the  urine.  The 
results  obtained  with  maltose  are  ambiguous ;  after  intravenous 
injection,  they  correspond  with  those  of  lactose  and  cane  sugar  ;  after 
subcutaneous  injection,  the  results  correspond  with  those  of  the 
hexoses.  The  hexoses  show  a  low  degree  of  elimination ;  galactose 
escapes  more  freely  than  Isevulose  or  dextrose,  between  which  there  is 
not  much  difference.  Dextrose  appears  to  undergo  an  alteration; 
after  injecting  a  large  quantity,  it  is  found  in  both  blood  and  urine  ; 
injected  in  less  quantity,  the  reducing  power  of  the  sugar  in  the 
blood  and  still  more  of  the  sugar  in  the  urine  is  far  less  than  that  of 
dextrose.  In  the  case  of  galactose,  and  probably  also  in  that  of 
Isevulose,  there  is  no  such  change. 

Glycogen  injected  intravenously  causes  a  rise  of  sugar  in  the  blood, 
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and  the  elimination  in  the  urine  of  a  considerable  amount  of  a  product 
witli  low  reducing  power. 

Considerable  stress  is  laid  on  the  generalisation  that  the  sugars 
susceptible  of  application  by  the  body  are  those  which  ferment  with 
yeast ;  a  sugar  which  yeast  can  appropriate  is  likewise  susceptible  of 
appropriation  by  living  matter  of  another  kind,  not  necessarily  that 
of  the  liver  exclusively,  but  by  the  protoplasmic  matter  of  the  body 
generally.  W.  D.  H. 

Elimination  of  Nitrogen  and  Phosphorus  during  Assimila- 
tion. By  William  OEchsner  de  Coninck  {Compt.  rend.,  1899,  129, 
223 — 224). — Observations  made  in  1892  and  1893  on  infants  fed  on 
milk  show  that  the  ratio  of  phosphoric  anhydride  to  nitrogen, 
N/PgOg,  in  the  urine  varies  from  1/5*2  to  1/10-4,  and  the  results  are 
practically  identical  with  those  recently  described  by  Keller. 

C.  H.  B. 

Further  Proofs  of  the  Origin  of  Uric  Acid  from  Nuclein  Com- 
pounds and  Derivatives.  By  William  J.  Smith  Jerome  (/. 
Physiol. y  1899,  25,  98 — 104). — Ingestion  of  pig's  pancreas,  herring's 
roe,  or  Liebig's  extract  increases  the  excretion  of  uric  acid.  The 
evidence  of  the  origin  of  the  latter  from  nucleins  does  not  therefore 
depend  on  thymus  feeding  alone.  Any  disproportion  between  the 
excretion  of  uric  acid  after  flesh  diet  and  the  amount  of  nucleins  con- 
tained in  muscle  is  probably  to  be  explained  by  the  presence  in  such 
diet  of  alloxuric  bases,  and  especially  of  hypoxanthine,  in  sufficient 
quantity  to  account  for  the  rise  produced.  The  presence  of  these 
bases  in  flesh  probably  accounts  for  the  early  rise  in  uric  acid  after  a 
meal,  and  will  also  account  for  the  increase  found  when  pepsin- 
hydrochloric  (nuclein  free)  extracts  of  the  thymus  are  taken.  Fresh 
experiments  are  given  showing  a.  rise  of  uric  acid  after  taking  pure 
nucleins.  There  is,  in  fact,  no  evidence  that  uric  acid  can  arise  in 
man  independently  of  a  substance  containing  an  alloxuric  (purine) 
group.  W.  D.  H. 

Results  of  Administration  of  Indole.  By  Eyvin  Wang  {Zeit. 
physiol.  Chem.^  1899,  27,  557 — 574). — Indole  was  first  recognised  as 
the  source  of  indican  in  the  urine  by  Jaffe  {Centr.  med.  Wiss.^  1872, 
1,  2),  and  urinary  indican  was  shown  to  be  an  ethereal  sulphate  by 
Baumann  {Zeit.  physiol.  Chem.,  1877, 1,  67).  Estimation  of  indican  now 
being  possible  by  the  author's  method,  the  present  research  was 
undertaken  to  determine  the  quantitative  relationship  of  indole  given 
by  the  mouth,  and  the  indigo  of  the  urine,  in  dogs.  The  following 
results  were  obtained  : — The  indole  of  the  alimentary  canal  is 
excreted  by  the  urine  within  24  hours  ;  1  gram  of  indole  is  sufficient 
to  cause  symptons  of  poisoning  in  a  medium  sized  dog  ;  this  has  been 
denied  by  some  previous  observers  (Baumann  and  Brieger)  -,  the 
quantity  of  ethereal  hydrogen  sulphates  excreted  is  smaller  than  that 
which  would  correspond  with  the  amount  of  indole  given  ;  about  half  of 
this  amount  of  indole  is  passed  as  indigo-forming  substance  ;  ethereal 
hydrogen  sulphates  other  than  potassium  indoxyl  sulphate  are  formed  ; 
the  excretion  of  indigo  and  of  ethereal  hydrogen  sulphates  is  not  constant 
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on  a  fixed  diet  in  the  normal  condition  ;  there  is  also  no  constant 
relationship  between  the  indican  and  the  ethereal  hydrogen  sulphates  ; 
cooking  the  food  makes  no  difference.  W.  D.  H. 

Pentoses  in  the  Urine.  By  Ernst  Salkowski  {Zeit.  physiol. 
Ghem.y  1899,  27,  507 — 539). — The  reactions  examined  for  the  detection 
of  pentose  in  the  urine  were  : — (1)  The  Tollens  reaction  with  phloro- 
glucinol  and  hydrochloric  acid  ;  (2)  the  Tollens .  reaction  with  orcinol 
and  hydrochloric  acid ;  (3)  the  test  with  aniline  acetate  paper  ;  (4) 
the  occurrence  of  furfuraldehyde  after  distillation  with  hydrochloric 
acid  j  and  (5)  the  preparation  of  the  osazone.  Each  test  is  described 
with  full  details  and  the  precautions  that  are  necessary.  After  the 
use  of  certain  drugs  such  as  menthol  and  chloral,  these  tests,  especially 
the  first,  may  be  positive  without  the  presence  of  pentose ;  glycuronic 
acid  also  may  be  a  source  of  error.  In  the  presence  of  dextrose, 
pentose  can  still  be  detected,  after  the  removal  of  the  sugar  by 
fermentation.  Three  cases  of  pentosuria  are  described.  The  origin 
of  pentose  in  the  body  is  discussed,  and  the  view  that  it  originates  from 
the  nucleoproteids  in  the  pancreas  is  dismissed.  It  is  regarded  as 
probable  that  it  originates  from  hexoses.  W.  D.  H. 

Reducing  Power  of  Urine.  By  Henri  Holier  {Compt.  rend.^ 
1899,  129,  58 — 60). — The  author  determines  the  reducing  power  of 
urine  by  mixing  10  c.c.  of  the  liquid  with  10  c.c.  of  concentrated 
sulphuric  acid  and  adding  a  solution  of  potassium  permanganate 
(6*36  grams  per  litre)  until  a  permanent  rose  tint  is  produced.  An 
estimation  of  the  urea  is  also  made  in  order  that  the  reducing  power 
may  be  expressed  with  reference  to  urine  of  normal  concentration 
containing  2  per  cent,  of  urea.  If  n  is  the  number  of  c.c.  of  potassium 
permanganate  solution  used  and  m  the  number  of  grams  of  urea  per 
litre,  then  the  reducing  power  P  =  2^n/m.  Normally,  P  ranges  from 
12-5  to  15,  but  with  pathological  urine  higher  or  lower  values  are 
found,  according  to  the  nature  and  intensity  of  the  disease.     N.  L. 

Toxicity  of  Normal  Urine.  By  Wilmot  P.  Herringham  {J. 
Pathol,  and  BacterioL,  1899,  6,  158 — 179). — The  experiments  recorded 
were  made  on  rabbits.  Normal  human  urine  is  undoubtedly  fatal  when 
injected  intravenously  into  these  animals.  The  fatal  dose  varies  very 
considerably,  and  is  not  the  fixed  quantity  upon  which  Bouchard 
deduced  his  '  mathematical '  theories  on  the  subject.  These  theories 
are  subjected  to  criticism,  and  when  tested  by  experiment  invariably 
fall  to  the  ground.  The  difference  between  morning  and  evening 
urine,  upon  which  Bouchard  established  his  well-known  theory  of 
sleep  and  waking,  does  not  exist.  Bouchard  apparently  never  made 
any  chemical  examination  of  urine,  or  at  least  never  published  any 
results.  The  symptoms  that  follow  injection  of  the  urine  are  con- 
traction of  the  pupils,  drowsiness,  twitchings  and  convulsions,  failure 
of  respiration  and  heart.  The  analyses  published  show  that  the 
toxicity  and  amount  of  potassium  salts  vary  together.  This  supports 
the  view,  which  has  already  been  advanced  by  numerous  investigators, 
that  the  toxic  agents  are  the  potassium  salts ;  they  will  account  for  all 
the  symptoms  except  the  contraction  of  the  pupils.  W.  T>.  H. 
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Proteids  of  Muscle.  By  George  N.  Stewart  and  Torald 
SoLLMAN  (/.  PhjjsioL,  1899,  24,  427— 459).— The  method  of  fractional 
heat  coagulation  can  be  usefully  employed  in  the  separation  and 
quantitative  investigation  of  the  muscle  proteids.  The  two  principal 
proteids  of  muscle  are  paramyosinogen,  a  typical  globulin  coagulating 
from  45 — 50°,  and  an  atypical  globulin,  myosinogen  coagulating  at 
about  56  to  63°.  Halliburton's  myoglobulin  is  regarded  as  part  of 
the  myosinogen.  Von  Fiirth's  soluble  myo-fibrin  is  regarded  as  part 
of  the  paramyosinogen.  Both  proteids  pass  readily,  either  in  the 
muscle  itself  or  in  saline  extracts,  into  an  insoluble  modification, 
myosin  ;  myosinogen  first  passing  readily  into  a  modification  similar 
to  or  identical  with  paramyosinogen.  As  a  rule,  paramyosinogen  is 
more  abundant  in  saline  (5  per  cent,  magnesium  sulphate)  extracts 
than  myosinogen  ;  extracts  of  muscle  made  with  water  contain  more 
myosinogen.  No  marked  quantitative  differences  in  the  relative 
amount  of  the  two  proteids  could  be  established  in  the  muscles  of 
different  animals,  in  different  muscles  of  the  same  animal,  or  in  rigor 
mortis.  The  method  of  estimation  is  not  capable  of  detecting  minute 
differences. 

The  coagulation  of  the  proteids  is  accompanied  with  increase  of 
acidity ;  this  confirms  what  Halliburton  originally  stated,  and 
von  FUrth  denied. 

Certain  facts  indicate  that  rigor  mortis  is  associated  with  the  pre- 
cipitation of  paramyosinogen  and  myosinogen  ;  still  the  properties  of 
the  proteids  in  extracts  do  not  afford  a  complete  explanation  of  the 
production  and  resolution  of  rigor.  W.  D.  H. 

Effect  of  Removal  of  the  Proteid  on  the  Molecular  Con- 
centration and  Electrical  Conductivity  of  Muscle  Extracts. 
By  George  N.  Stewart  {J.  Physiol.,  1899,  24,  460— 463).— The  results 
given  show  that  the  conductivity  is  increased  after  removal  of  the 
proteids  ;  the  globulins  of  muscle  extracts  (which  probably  would  hold 
salt  more  firmly  or  in  greater  amount  than  albumins)  depress  the  con- 
ductivity in  a  greater  degree  than  the  proteids  of  serum  or  haemo- 
globin. No  constant  difference  is  as  yet  made  out  between  the  various 
proteids  of  muscle  extracts.  W.  D.  H. 

Nature  of  the  Action  of  Antitoxins.  By  Louis  Cobbett  {J. 
Pathol,  and  Bacteriol.,  1899,  6, 193 — 219). — The  experiments  recorded 
were  performed  with  the  toxin  and  antitoxin  of  diphtheria.  They 
follow  very  much  on  the  lines  of  those  previously  published  (this  vol., 
ii,  234)  by  Martin  and  Cherry,  and  the  results  obtained  confirm  their 
view,  namely,  that  the  interaction  of  toxin  and  antitoxin  is  a  chemical 
one ;  neutralisation  takes  place  in  vitro,  provided  time  is  allowed,  and 
the  intervention  of  the  living  cells  of  the  body  is  not  necessary,  as 
Buchner  maintains.  W.  D.  H. 

Presence  in  the  Animal  Organism  of  an  Enzyme  Capable  of 
Reducing  Nitrates.  By  E.  Abelous  and  Ernest  Gerard  {Compt. 
rend.,  1899,  129,  56 — 58). — The  filtered  aqueous  extracts  of  the  liver, 
kidney,  suprarenal  capsules,  lungs,  testes,  intestines,  ovary  and  sub- 
maxillary gland,   pancreas,   spleen,  striated  muscle,  and  brain  of  the 
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horse  possess  the  property  of  reducing  alkali  nitrates  to  nitrites,  the 
activity  of  the  various  organs  decreasing  in  the  order  indicated. 
The  reduction  is  in  all  probability  due  to  the  action  of  an  enzyme, 
since  it  does  not  occur  if  the  extracts  have  been  previously  heated  at 
100°,  but  is  not  affected  by  the  presence  of  antiseptics.  The  activity 
of  the  enzyme  varies  with  the  temperature,  being  very  feeble  at  0°, 
attaining  a  maximum  between  20°  and  40°,  and  ceasing  altogether  at 
72°.  K  L. 

Presence  of  a  Soluble  Reducing  Enzyme  in  the  Animal 
Organism.  By  E.  Abelous  and  Ernest  Gerard  {Compt.  rend.,  1899, 
129,  164 — 166). — An  aqueous  or  glycerol  extract  of  the  kidney  of  the 
horse  contains  an  enzyme  which  is  capable  of  reducing  nitrates  to 
nitrites ;  if  the  extract  is  boiled,  the  ferment  is  destroyed,  and  the 
liquid  no  longer  reduces  nitrates.  Antiseptics  like  chloroform, 
thymol,  essence  of  cinnamon,  and  sodium  fluoride  do  not  destroy  the 
reducing  power  of  the  extract,  but  mercuric  chloride  (1  in  2000) 
does.  The  amount  of  nitrite  formed  attains  a  maximum  at  a  tem- 
perature of  40 — 45°,  above  this  it  gradually  decreases  and  becomes 
nil  at  71 — 72°.  A  mixture  of  100  c.c.  of  the  extract,  8  gramw 
of  potassium  nitrate,  and  1  c.c.  of  chloroform  was  placed  in  each  of 
three  flasks,  the  air  in  two  of  which  was  displaced  by  hydrogen  and 
carbonic  anhydride  respectively.  After  standing  for  24  hours  at  42°, 
the  flask,  the  air  in  which  had  been  displaced  by  hydrogen,  con- 
tained the  greatest  amount  of  nitrite,  and  the  flask  with  the  carbonic 
anhydride  by  far  the  least.  The  addition  of  sodium  carbonate  to  the 
extract  favours  the  formation  of  nitrite.  The  extract  is  inactive 
after  filtration  through  un glazed  porcelain. 

The  enzyme  reduces,  not  only  potassium  nitrate,  but  also  ammo- 
nium nitrate,  it  decolorises  methylene-blue  and  seems  to  reduce 
butyric  acid  to  butyraldehyde.  H.  B.  Le  S. 

Physiological  Action  of  the  Alkaloids  derived  from  Anhal- 
onium  Lewinii.  By  Walter  E.  Dixon  {J.  Physiol,  1899,  25, 
69 — 86). — Anhalonium  Lewinii  is  a  small  cactus,  locally  known  as 
*'  mezcdl."  A  drink  prepared  from  it  has  remarkable  physiological 
properties,  and  is  used  by  certain  tribes  of  Mexican  Indians  in  their 
religious  ceremonies.  E.  White  has  confirmed  Heffter's  results  (Abstr., 
1896,  i,  267)  with  reference  to  the  existence  of  the  four  alkaloids. 
Mezcaline,  anhalonidine,  anhalonine,  and  lophophorine  are  all 
crystalline  except  the  last.  The  physiological  action  of  each  is  prac- 
tically the  same.     Experiments  were  made  on  dogs,  cats,  and  men. 

There  is  no  action  on  the  skin,  an  increased  flow  of  saliva,  occasion- 
ally vomiting,  constipation  (in  man  with  small  doses),  and  diarrhoea, 
with  blood-stained  stools  (in  animals  with  large  doses).  There  is  no 
effect  on  the  blood  ;  there  is  slowing  of  the  heart  and  fall  of  blood- 
pressure  ;  the  effect  on  the  heart  is  not  neutralised  by  atropine ;  the 
vagus  is  paralysed,  the  return  to  normal  blood  pressure  is  usually 
quite  sudden.  There  is  no  effect  on  the  muscles.  Kespiration  is 
affected  only  in  toxic  doses ;  it  becomes  quicker  and  shallower,  and 
death  occurs  from  failure  of  the  respiratory  centre.     In  animals,  there 
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is  first  increased  reflex  activity,  then  paralysis,  which  is  central  in 
origin.  In  man,  there  is  a  preliminary  stage  of  excitement,  followed 
by  one  of  intoxication,  which  is  very  much  like  that  caused  by  alcohol. 
There  are  also  a  number  of  interesting  subjective  sensations  :  a  feeling 
of  'dual  existence,' an  increased  sensitiveness  to  odours  and  to  music ; 
but  the  visual  sensations  are  the  most  marked  ;  there  is  a  kaleidoscopic 
display  of  colours  ;  these  can  be  seen  with  either  eye,  and  must  be  of 
central  origin.  The  colouring  of  external  objects  is  intensified.  The 
urine  contains  the  drugs,  and  there  is  some  diuresis.  Lophophorine  is 
the  most  powerful  of  the  alkaloids,  but  mezcaline  is  most  effective  in 
producing  colour  visions.  W.  D.  H. 

Mineral  Composition  of  the  New-born  Child,  and  Bunge's 
Law.  By  Louis  Hugounenq  {Gompt.  rend.,  1899,  128,  1419—1421. 
Compare  this  vol.,  ii,  503). — Bunge's  law,  which  states  that  the 
epithelial  cells  of  the  mammary  glands  secrete,  from  the  mineral  salts 
of  the  plasma,  the  exact  amounts  of  inorganic  substances  necessary 
for  the  development  of  the  offspring,  holds  in  the  case  of  the  cat,  dog, 
and  rabbit.  Analyses  of  the  mineral  skeleton  of  the  new-born  child 
and  of  the  ash  of  human  milk,  however,  show  that  these  differ  widely 
in  composition,  and  hence  the  law  is  not  applicable  to  the  human 
species.  It  is  probable  that  the  law  holds  only  for  those  mammals 
whose  osseous  tissues  are  largely  developed  during  the  period  of  lacta- 
tion ]  this  is  not  the  case  in  man,  and  hence  the  mother's  milk  is  a  less 
important  factor  in  the  development  of  the  human  offspring  than  in 
that  of  other  mammals.  G.  T.  M. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Amount  of  Ash  and  Cellulose  Present  in  Posidonia  Caulini. 
By  Felix  Chancel  {Bull.  Soc.  Chim.,  1899,  [iii],  21,  740— 742).— The 
seaweed,  Posidonia  caulini,  after  being  washed  with  water,  contains  10*9 
per  cent,  of  ash,  calculated  on  the  dry  sample,  consisting  principally  of 
salts  of  calcium  and  magnesium  ;  the  cellulose,  estimated  by  digesting 
the  dry  plant  alterately  with  bromine  water  and  boiling  dilute  caustic 
soda,  amounts  to  39  "5  per  cent.  Since  the  amount  of  cellulose  remain- 
ing after  boiling  the  seaweed  with  50  per  cent,  aqueous  caustic  potash 
for  2 J  hours  under  a  pressure  of  15  lbs.  per  square  inch  was  15*3  per 
cent.,  and  wheat-straw  under  the  same  conditions  yields  17*9  percent., 
it  appears  probable  that  the  weed,  which  is  very  plentiful  on  the 
southern  coasts  of  France,  can  be  utilised  for  paper-making. 

W.  A.  D. 

Amount  of  Pentosans  in  Vegetable  and  other  Substances. 
By  A.  Menozzi  (Eicerche  Lab.  chim.  agrar.  R.  Scuola  Sup.  Agric.  Milan, 
1898,  247 — 249). — The  following  percentage  amounts  of  pentosans 
were  found  in  the  dry  matter  of  the  different  substances : — Mulberry 
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leaves,  5 '00  (average  of  five  analyses);  excrement  of  silkworms,  9 "48; 
compressed  yeast,  2*18;  edible  fungi  (Boletus  edulis),  1*93  j  Penicillium 
glaucum,  none.  Mulberry  leaves  and  the  excrement  of  silkworms 
contained  11'16  and  18*07  per  cent,  of  cellulose  respectively. 

N.  H.  J.  M. 

Oxidising  Enzyme  from  Hellebore.  By  Ph.  Yadam  (J",  Pharm., 
1899,  [vi],  9,  515 — ^516). — The  stem  and  fresh  leaves  of  this  plan^ 
contain  an  oxydase  similar  to  those  studied  by  Bourquelot  and  Bertrand, 
Lepinois,  and  others.  ^Its  ash  contains  iron,  but  the  presence  of 
manganese  is  not  proved.  H.  K.  Le  S. 

Secretion  of  Enzymes.  By  Dienert  {Gompt.  rend.y  1899,  129, 
63 — 64.  Compare  this  vol.,  ii,  442). — If  a  yeast  which  ferments 
lactose  is  grown  in  different  portions  of  a  nitrogenous,  nutritive  me- 
dium containing  (a)  glucose,  (S)  galactose,  and  (c)  lactose,  and  the  yeasts 
subsequently  separated,  dried,  and  extracted  with  water,  three  solu- 
tions containing  lactase  are  obtained,  the  relative  activity  of  which, 
in  hydrolysing  lactose,  are  represented  by  the  numbers  1,  5,  and  6 
respectively.  The  most  active  solution,  however,  hydrolyses  not  more 
than  6  per  cent,  of  lactose.  It  thus  appears  that  the  acclimatisation 
of  a  lactose  yeast  to  galactose  is  accompanied  by  an  increased  secretion 
of  lactase.  Similarly,  the  acclimatisation  of  bottom  yeasts  is  found 
to  be  associated  with  the  production  of  melibiase.  N.  L. 

Decomposition  of  Glucosides  by  the  Action  of  Moulds.  By 
KoNSTANTiN  A. PuRiEwiTSCH  (C/iem. Cew^n,  1899,  i,702 — 703  ;  homBer. 
Deut.hot.Ges.,  16,  368 — 377). — Aspergillus niger  diQcomi^o^Q&  salicin  into 
glucose  and  saligenin,  the  former  being  absorbed  by  the  mycelium,  and 
when  solutions  of  helicin,  arbutin,  coniferin,  sesculin,  phloridzin,  or  hes- 
peridin  are  covered  with  the  mycelium,  these  glucosides  undergo  the  same 
decompositions  as  emulsin  effects.  The  salicylaldehyde  formed  by 
the  decomposition  of  helicin  kills  the  mycelium.  Aspergillus  glaucus 
and  Penicillium  glaucum  behave  like  A.  niger,  but  whilst  emulsin  or 
the  extract  from  any  of  these  moulds  decomposes  amygdalin  into  glu- 
cose, benzaldehyde,  and  hydrocyanic  acid,  neither  benzaldehyde  nor 
hydrocyanic  acid  is  formed  by  the  action  of  the  living  mycelium  and 
the  amygdalin  solution  in  this  case  does  not  reduce  Fehling's  solution. 
The  amygdalin  is  assimilated  by  the  mycelium,  with  formation  of 
ammonia. 

In  all  cases,  the  glucosides  are  decomposed  into  glucose,  which  is  as- 
similated by  the  mould  and  benzene  derivatives  which  are  either  as- 
similated or  left  in  solution.  This  action  is  effected  by  means  of  emul- 
sin, which  diffuses  from  the  mycelium.  Apparently  an  enzyme 
which  inverts  the  sugar  is  also  present.  The  benzene  derivative  is 
only  attacked  when  all  the  sugar  has  been  used,  and  similarly  in  culture 
solutions  containing  glucosides  and  carbohydrates,  the  former  are  hydro- 
lysed  only  when  a  certain  amount  of  the  latter  has  been  appropriated 
by  the  mould.  E.  W.  W. 

Influence  of  Mineral  Constituents  of  Water  on  the  Composi- 
tion of  Worts  and  Yeast  Ash.  By  Francis  E.Lott  {Bied.  Cen^r.,  1899, 
28,  503—504;  from  D,  Bierbrauer,  1898,  Beibl.  No  12).— Water  contain- 
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ing  calcium  sulphate  extracts  less  phosphates  and  resin,  but  as  much 
nitrogen  as  soft  water ;  the  fermentability  is  diminished  and  the  beer 
produced  has  a  better  taste  and  a  lighter  colour.  Magnesium  sulphate 
diminishes  the  amount  of  extract,  but  not  the  percentage  of  phosphates 
and  nitrogen  in  the  extract ;  when  large  amounts  are  present,  the  beer 
has  a  somewhat  rough,  hard  taste.  Sodium  chloride  causes  a  separation 
of  phosphates  and  increases  the  amount  of  maltose.  Calcium  chloride 
increases  the  nitrogen  in  the  worts,  and  diminishes  the  total  maltose 
and  the  production  of  yeast.  Nitrates  cause  diminished  amounts  of 
extract,  impede  fermentation,  and  readily  produce  beer  of  a  darker 
colour.  Sodium,  potassium,  and  magnesium  carbonates  check  the 
diastatic  power,  increase  the  amounts  of  proteids,  dissolve  the  hop- 
resin,  and  so  produce  dark-coloured  beer  with  a  rough  taste.  Hydrogen 
calcium  carbonate  diminishes  the  yield  of  extract,  separates  phosphates, 
and  dissolves  the  resin. 

The  mineral  matters  in  water  influence  the  composition  of  yeast, 
and  if  the  effect  is  at  first  harmless,  injury  may  be  caused  as  time  goes 
on  ;  on  the  other  hand,  the  yeast  may  become  acclimatised  and 
eventually  be  less  affected  by  the  mineral  matter.  Yeast  from  worts 
in  soft  water  was  found  to  contain  most  of  the  phosphoric  acid 
(93-9  per  cent,  of  the  ash)  as  potassium  salt,  whilst  the  ash  of  Burton 
yeast  contained  considerable  amounts  of  magnesium  and  calcium 
phosphates  (210  and  13"6  percent.)  as  well  as  the  potassium  salt 
(63-1  per  cent.).  N.  H.  J.  M. 

Experiments  with  Nitragin.  By  Hjalmar  von  Feilitzen  {3IiU. 
Ver.  Ford.  Moorhdtur,  1898,  16,  323 — 324). — Nitragin  experiments 
made  in  1896  with  grey  peas  growing  on  new  peat-land  showed  an 
increase  of  about  55  per  cent,  .of  straw  and  116  per  cent,  of  corn 
under  the  influence  of  inoculation.  More  recent  experiments  are  de- 
scribed in  which  grey  peas  and  bastard  clover  were  grown  on  three  plots 
of  2  acres  each,  the  nitragin  being  applied  to  the  seed  and  to  the 
soil  respectively.  As  before,  the  soil  was  uncultivated  peat-land.  The 
following  amounts  of  produce  (in  kilos.)  were  obtained  : 


Not 

Seed 

Not 

Soil 

inoculated. 

inoculated. 

inoculated. 

inoculated. 

Grey  peas  (dried)... 

270 

1220 

100 

1340 

Clover  (green)  

60 

2130 

0 

1020 

N.  H.  J.  M. 

Influence   of    Ether    on    Germination.     By  C.  O.  Townsend 

{Fxjot.  Stat.  Record.,  1899,  10,  1048;  from  Froc.  Amer.  Assoc,  1898, 
48,  409 — 410). — Seeds  were  soaked  in  pure  water  for  24  hours 
and  then  transferred  to  air-tight  chambers  containing  respectively 
1,  2*5,  5,  and  10  c.c.  of  ether  in  100  c.c.  of  water.  One  c.c.  of  ether 
slightly  expedited  germination,  but  somewhat  retarded  the  subsequent 
growth.  Ten  c.c.  of  ether  prevented  germination,  and  in  2  weeks 
seemed  to  kill  the  seeds;  when,  however,  the  seeds  were  removed 
after  7 — 10  days,  they  germinated  readily  Similar  results  were 
obtained  with  spores  on  gelatin  plates.  N.  H.  J.  M, 
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Behaviour  of  Calcium  Oxalate  during  the  Growth  of 
Vegetable  Organs.  By  Gregor  Kraus  {Bied.  Centr.,  1899,  28, 
458—459;  from  Flora,  1897,  83,  54—73,  and  Bot.  Centr.,  1897,  69, 
384). — On  growing  roots  of  Rumex  ohtusifolius  in  pure  quartz  sand, 
with  and  without  addition  of  chalk,  it  was  found'^that,  whilst  in 
presence  of  chalk  there  was  either  no  change  or  else  a  gain  of  calcium 
oxalate  in  the  plants,  there  was  a  not  inconsiderable  loss  of  oxalate 
in  the  plants  grown  without  lime  ;  in  some  cases,  the  loss  of  oxalate 
diminished  to  the  same  extent  as  the  other  reserve  substances.  The 
oxalate  had  evidently  been  utilised  to  supply  the  lime  necessary  for 
the  development  of  the  growth  above  ground,  and  it  is  concluded  that 
this  occurs  under  normal  conditions  when  lime  becomes  necessary. 

In  the  case  of  the  oxalate  in  the  rind  of  bushes  and  trees,  it  was 
found  that  the  amount  diminished  during  the  formation  of  buds. 

The  fact  that,  in  Cactacece,  the  amount  of  oxalate  is  greatest  in  the 
older  parts  would  seem  to  indicate  that  it  is  not  used  up,  but  inasmuch 
as  the  crystals  are  mostly  in  the  living  parenchyma,  it  seems  possible 
that  the  oxalate  might  be  available  if  required. 

A  number  of  experiments  made  with  a  variety  of  vegetable  acids 
showed  that  the  acids  present  in  the  cell-sap  have  the  power  of 
dissolving  calcium  oxalate.  N.  H.  J.  M. 

Formation  of  Alcohol  and  Carbonic  Anhydride,  and 
Absorption  of  Oxygen  in  Plant  Tissues.  By  Marcellin  P.  E. 
Berthelot  (Compt.  rend.,  1899,  128,  1366—1370.  Compare  Abstr., 
1895,  ii,  124). — In  order  to  demonstrate  conclusively  the  existence  of 
alcohol  in  the  organs  of  the  living  plant,  it  is  absolutely  necessary  to 
operate  on  tissues  recently  removed  with  as  little  mutilation  as 
possible,  otherwise  appreciable  quantities  of  this  substance  may  be 
produced  by  subsequent  fermentative  changes. 

Freshly-cut  blades  of  wheat  were  introduced  into  a  tared  flask  and 
heated  to  94°  after  displacing  the  air  by  a  current  of  hydrogen.  The 
carbonic  anhydride  and  alcohol  were  driven  off,  and  the  former  esti- 
mated by  potash  absorption.  The  experiment  was  repeated  with  hazel 
leaves,  and  a  large  quantity  of  material  was  employed  in  order  to 
ascertain  the  nature  of  the  alcohol ;  in  this  case,  the  distillation  was 
conducted  in  a  current  of  steam,  and  from  10  kilos,  of  leaves,  about  10 
grams  of  alcohol  were  obtained,  consisting  chiefly  of  the  ethylic 
derivative,  together  with  appreciable  quantities  of  its  higher  homo- 
logues,  and  a  trace  of  some  camphor-like  substance  ;  methylic  alcohol 
was  not  detected. 

These  results  indicate  that  the  tissues  of  wheat  and  hazel  grown 
under  normal  conditions  contain  small  quantities  of  alcohol,  this  sub- 
stance being  produced  by  reactions  similar  to  those  which  give  rise  to 
methylic  alcohol  in  certain  other  plants.  No  simple  relationship  could 
be  traced  between  the  amounts  of  alcohol  and  carbonic  anhydride ; 
the  evolution  of  gas  continues  for  several  hours,  and  is  due  to  changes 
which  do  not  involve  the  formation  of  alcohol,  and  the  quantity  in- 
creases when  air  is  admitted  during  distillation.  It  follows  from  this 
that  the  variation  in  the  ratio  between  the  carbonic  anhydride  pro- 

voL.  Lxxvi.  ii.  47 
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duced  and  oxygen  absorbed  (*'  respiratory  coefficient ")  cannot  depend 
on  the  formation  of  any  one  compound  such  as  ethylic  alcohol. 

G.  T.  M. 

Production  of  Alpine  Characters  in  Plants  by  Extreme 
Variations  of  Temperature.  By  Gaston  Bonnier  (Compt.  rend., 
1898,  127,  307 — 312). — Experiments  on  the  influence  of  temperature 
on  growth  in  the  case  of  plants  (clover,  wood  sage,  groundsel,  vetch, 
oat,  and  barley)  capable  of  growing  either  at  high  or  low  altitudes. 
The  plants  were  cultivated  (1)  in  enclosures  cooled  to  4 — 9°;  (2) 
under  the  normal  summer  conditions  prevailing  at  Fontainebleau,  the 
temperature  ranging  from  15 — 30°  and  occasionally  from  10 — 35°;  (3) 
under  conditions  alternating  between  those  of  series  1  at  night  and  those 
of  series  2  in  the  daytime,  the  variations  of  temperature  (4 — 35°) 
being  comparable  with  those  of  Alpine  regions ;  (4)  at  a  uniform  tem- 
perature of  16°.  After  an  interval  of  two  months  (June  3rd  to 
August  1st),  the  plants  of  series  3  were  found  to  differ  greatly  from 
the  others,  being  more  stunted  with  smaller  leaves,  and  more  rapid 
flowering  than  even  those  grown  at  4 — 9°.  Hygrometric  conditions  are 
shown  not  to  influence  growth  to  any  marked  degree,  and  hence  vari- 
ation in  temperature  is  the  most  important  factor  in  the  dwarfing  of 
the  alpine  flora.  G.  T.  M. 

[Bespiration]  of  Plants  Rendered  Alpine  Artificially.  By 
Gaston  Bonnier  {GompL  rend.,  1899,  128,  1143— 1146).— The 
experimental  conditions  recorded  in  the  preceding  abstract  were 
maintained  until  all  the  specimens  of  Teucrium  scorodonia  under 
investigation  had  blossomed  and  fructified  (Sept.  16th).  The  dif- 
ferences presented  by  the  plants  are  discussed,  the  most  striking 
changes  being  found  in  the  leaves.  The  assimilative  power  per  unit 
of  surface  of  the  leaf  showed  a  great  increase  in  the  specimen  grown 
under  alpine  conditions,  and  a  study  of  the  gaseous  exchange  between 
the  leaves  and  the  atmosphere  indicated  that  the  following  amounts 
of  oxygen  per  sq.  cm.  of  leaf  area  were  evolved  during  half  an  hour 
by  plants  grown  under  the  conditions  1,  2,  and  3,  recorded  in  the 
preceding  abstract. 

I  2  3 

Series.  (Alpine 

conditions). 
Wood  ssige  {Teucriujn scorodonia)... 0'200         0*265         0'271 

Clover  {Tri/olium  repens)  0-061         0*05  0-067 

G.  T.  M. 

Modification  of  Plant  Respiration  resulting  from  Variations 
of  Temperature.  By  Wladimir  Palladin  {Compt.  rend.,  1899, 
128,  1410 — 1411). — Etiolated  stems  of  Vicia  faha  were  weighed  out 
in  three  portions ;  the  first  was  kept  at  a  medium  temperature 
(17 — 20°),  the  second  cooled  to  7 — 12°,  and  the  third  heated  to 
36 — 37°;  after  several  days,  the  three  were  brought  to  the  same 
temperature,  namely,  18 — 22°,  and  the  amount  of  carbonic  anhydride 
evolved  from  100  grams  was  determined  in  each  case.  The  stems 
which  had  been  cooled  evolved  40  per  cent.,  and  those  which  had  been 
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heated  53  per  cent,  more  carbonic  anhydride  than  those  which  had 
remained  at  the  medium  temperature.  These  experiments  support  the 
conclusions  arrived  at  by  Bonnier  (preceding  abstracts)  with  respect 
to  the  increase  in  the  assimilating  power  of  the  leaves  of  plants  grown 
under  alpine  conditions.  G.  T.  M. 

Improveraent  in  the  Chemical  Composition  of  the  Maize 
Kernel.  By  Cyril  George  Hopkins  {Univ.  Illinois  Agric.  Expt.  Stat. 
Bui. ,55, 1899,  205 — 240). — Whilst  the  composition  of  an  ear  of  maize 
is  nearly  uniform  throughout,  different  ears  of  the  same  variety  often 
vary  considerably  in  composition.  It  was  therefore  thought  possible 
that,  by  selecting  grain  of  known  composition,  crops  might  be  obtained 
with  high  percentage  of  proteids,  carbohydrates,  or  fat  as  desired. 
The  results  of  field  experiments  commenced  in  1896  show  that  this 
change  can  be  effected.  Selected  seed  containing  a  high  percentage 
of  proteids  produced  a  crop  containing  11 '10  per  cent,  of  proteid, 
whilst  seed  containing  less  proteid  produced  a  crop  containing  10*55 
per  cent.     Greater  differences  were  subsequently  obtained. 

In  a  similar  manner,  crops  were  obtained  containing  5*15  and  3'99 
per  cent,  of  fat  respectively.  In  six  experiments,  differences  of  0'67 
to  1*45  per  cent,  of  fat  were  produced. 

The  percentage  of  carbohydrates  varying  inversely  with  the  com- 
bined percentages  of  proteid  and  fat,  carbohydrates  are  increased 
whenever  the  combined  percentage  of  proteid  and  fat  is  decreased. 

The  amount  of  proteid  in  the  seed  varies  chiefly  with  the  proportion 
of  glutinous  layer  in  the  kernel,  whilst  the  amount  of  fat  varies 
uniformly  with  the  proportion  of  germ.  It  is  thus  both  possible  and 
practicable  to  select  seed  by  mechanical  examination  and  without 
chemical  analysis.  N.  H.  J.  M. 

Cultivation  of  Potatoes  and  Mangolds  at  Grignon.  By 
Pierre  Paul  Deherain (^n^i.  Agron.,  1899,  25,  336 — 350). — Potatoes: 
— Different  varieties  of  potatoes  were  manured  with  30,000  kilos,  per 
hectare  of  farmyard  manure  in  addition  to  the  previous  crop  of  vetches 
which  had  been  ploughed  in.  There  were  two  plots  for  each  variety 
of  potatoes,  one  of  which  had  produced  a  large,  the  other  a  smaller, 
yield  of  vetches.  The  average  increase  of  potatoes  (tubers),  taking  all 
varieties,  due  to  the  green  manure,  was  1*07  ton  to  each  ton  of 
vetches ;  as  the  vetches  contain  about  1  per  cent,  of  nitrogen  to  0*3 
per  cent,  in  potatoes,  the  green  manure  was  by  no  means  exhausted. 

After  discussing  the  amounts  of  produce  and  starch  furnished  by 
the  different  varieties  grown  under  equal  conditions,  attention  is 
drawn  to  the  great  importance  of  obtaining  a  change  of  seed. 

Mangolds  : — Experiments  were  made  in  which  two  varieties  of  man- 
golds, very  similar  in  composition,  were  grown  after  vetches  ploughed 
in.  In  addition  to  the  green  manure,  all  the  plots  except  one  had  farm- 
yard manure  (30,000  kilos,  per  hectare);  four  plots  received  in  addition 
sodium  nitrate  (200  kilos.),  three  were  inoculated  with  nitrifying  soil 
and  four  received  no  further  treatment.  The  plot  which  had  only 
green  manure  gave  a  very  fair  yield  of  roots  (31,000  kilos).  The 
application  of  nitrifying  soil  gave  rise,  on  one  plot,  to  greatly  increased 
production  of  roots,  the  yield  (59,300  kilos.)  being  higher  than  that  of 
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the  plot  which  had  nitrate ;  on  another  plot,  however,  nitrifying  soil 
was  without  effect. 

The  amount  of  nitrogen  removed  by  the  roots  (the  leaves  were 
returned)  was  about  170  kilos,  per  hectare,  whilst  the  amount  applied 
to  the  soil  was  322  kilos,  (in  the  form  of  dung,  green  manure,  and 
nitrate),  leaving  150  kilos,  in  the  soil  as  organic  nitrogen.  The 
average  amount  introduced  on  the  plots  as  green  manure  was  159  kilos, 
per  hectare.  N.  H.  J.  M. 

[Analyses  of  Rothamsted  Soils.]  By  Arthur  Goss  and  Harry 
Snyder  (U.S.  Bept.  Agric.  Div.  Chem.,  Bui.  51,  1898,  73—79).— 
Partial  analyses  were  made  by  the  U.S.  Department  of  Agriculture, 
and  at  several  Agricultural  Experiment  Stations,  of  samples  of 
surface  soil  (9  inches  deep)  from  the  following  plots  :  Broad  balk  Field 
(wheat),  plots  3  (unmanured  since  1843),  10  A  (ammonium  salts; 
N  =  86  lb.),  11  (ammonium  salts  and  superphosphate),  and  13  (am- 
monium salts,  superphosphate,  and  potash).  Hoosfield  (barley),  plots 
1  A  (ammonium  salts  ;  N  =  43  lb.),  2  A  (ammonium  salts  and  super- 
phosphate), 3  A  (ammonium  salts  and  sodium,  potassium,  and  miag- 
nesium  sulphates),  and  4  A  (ammonium  salts  and  complete  minerals). 
The  results  are  given  as  percentages  in  dry  soil. 

The  soluble  organic  matter  and  nitrogen  were  determined  by  ex- 
tracting with  3  per  cent,  ammonia  and  3  per  cent,  sodium  hydroxide 
respectively.  Owing  to  the  difficulties  of  the  method,  the  results 
varied  considerably  ;  the  highest  and  lowest  are  given  here. 

Broadbalk  Plot  3.  Hoosfield  Plot  2  A. 

N  in  N  in 

Total  N.     Humus.       humus.  Total  N.  Humus.  humus. 

Highest  0-12         3*29         4'92  0-12  2-93  3-14 

Lowest    0-09         1-47  I -00  0-10  182  MO 

Mean  0-102       2-16         293  0-110  2-33  2-41 

The  total  phosphoric  acid  was  determined  by  the  Goss  method  and 
by  digestion  with  nitric  acid  ;  the  total  potash  by  the  (1)  Smith,  and 
(2)  hydrofluoric  acid  methods.  Soluble  phosphoric  acid  and  potash 
were  also  determined. 

P2O5.  KgO. 

Total.      Sol.  in  Total.  Soluble  in. 

(Mean).  iV/5HCl.     Smith  HF.    i\75AmCl.    AVSCaCL.  i\75HCl. 
Broadbalk  Plot  3   ...  0-119      0-0039        1-20     1-38       0-0118         0-0110        0-019 
Hoosfield  Plot  2  A...  0-172       0-0357        1-29     1-iO       0-0188         00097         0-016 

The  following  average  results,  obtained  with  soils  which  have  had 
no  phosphates  for  53  years  (Broadbalk  3  and  10  A;  Hoos.  1  A  and 
3  A),  and  with  soils  which  received  350  lbs.  of  surphosphate  each  year 
(Broadbalk  11  and  13;  Hoos.  2  A  and  4  A),  show  that  the  methods 
give  results  in  accordance  with  known  facts. 

Without  phosphates.  With  phosphates. 

Total  PoO,,.     P2O5  sol.  in  iV/5HCl.  Total  P^O^.    P^Og  sol.  in  iV75HCl. 

0-108  0-0035  0-183  00398 

N.  H.  J.  M. 
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Influence  of  various  Plants  on  the  Amount  of  Moisture  in 
the  Soil.  By  Max  Maercker  {Bied.  Centr.,  1899,  28,  436—437  ;  from 
Landw.  Jahrh.^  1898,  27,  170). — The  amount  of  moisture  in  soil 
growing  various  crops  was  determined  twice  a  week.  At  the  com- 
mencement (May  21),  the  amounts  of  moisture  were  fairly  uniform, 
except  in  the  case  of  the  oat  plot,  which  was  rather  dryer  than  the 
others.  During  the  first  few  weeks  there  was  comparatively  little 
change  in  the  case  of  sugar-beet,  potatoes,  and  peas,  whilst  the  oats, 
and  especially  the  wheat,  took  up  large  amounts  of  water.  In  July, 
the  sugar  beet  began  to  take  up  more  water,  and  the  soil  became 
almost  as  dry  as  that  under  wheat. 

After  the  peas  and  the  wheat  were  cut,  it  was  found  that  the 
former  left  considerably  more  moisture  in  the  soil  than  the  latter, 
whilst  sugar  beet  takes  up  as  much  moisture  as  any  crop  when  the 
leaves  are  fully  developed.  N.  H.  J.  M. 

Changes  in  Butter  Produced  by  Feeding  with  Fat.  By 
Georg  Baumert  and  Fr.  Falke  {Bied.  Centr.,  1899, 28,  452 — 454 ;  from 
Zeits.  Unters.  Nahrungs  u.  Genussmittel,  1898,  Heft.  10,  665). — Two 
cows  were  fed  during  successive  periods  with  different  oils,  in  the  form 
of  emulsions,  in  addition  to  hay  and  rape-cake  meal  freed  from  fat. 
During  the  fi.rst  and  last  periods,  the  oil  was  omitted.  The  results  of 
analysis  of  the  butter  produced  under  the  different  conditions  showed, 
not  only  that  the  oil  in  the  food  essentially  altered  the  nature  of  the 
butter,  but  that  the  changes  varied  in  accordance  with  the  character  of 
the  oil.  The  determinations  made  were  the  Kottstorf ,  Keichert-Meissl, 
and  the  von  Hiibl  iodine  numbers. 

The  results  are  thus  opposed  to  those  of  Soxhlet,  which  indicated  that 
the  fat  in  food  does  not  pass  into  the  milk,  but  that  it  replaces  the 
fat  already  existing  in  the  body,  enabling  a  portion  of  the  body-fat  to 
migrate  to  the  milk  (compare  Abstr.,  1898,  ii,  402).       N.  H.  J.  M. 

Assimilability  of  Organic  Nitrogen  in  Sterilised  Media.  By 
A.  Lyebyedyev  {Expt.  Stat.  Record^  1899,  10,  723  ;  ivom  Selsk.  Khoz. 
Lyesov.,  186,  1897,  No.  7,  159 — 169). — Barley  was  grown  in  sand 
manured  with  urea,  hippuric  acid,  leucine,  aspartic  acid,  and  asparagine 
respectively,  calcium  carbonate  being  added  to  obtain  neutrality. 
The  sterilised  cultivations  produced  very  little  growth,  and  seed  was 
only  produced  in  the  pots  manured  with  asparagine.  In  the  case  of 
similar  pots  inoculated  with  soil  extract,  the  following  amounts  of 
dry  produce  (roots,  straw,  and  grain)  were  obtained  :  hippuric  acid ; 
1-05  ;  urea,  0*778  ;  leucine,  4246  ;  asparagine,  2-942  ;  aspartic  acid, 
0-920  gram. 

Calcium  nitrate  produced  far  more  growth  (over  10  grams)  than  any 
of  the  organic  substances.  N.  H.  J.  M. 

Sugar  as  an  Agent  in  Nitrogen  Fixation  and  an  Aid  to  the 
Growth  of  Plants.  By  John  Golding  {J.  Soc.  Cliem.  Ind.y  1899, 
18,  564 — 566). — Lucerne,  beans,  clover,  and  sainfoin  were  grown  in 
pure  sand,  with  mineral  manure,  both  with  and  without  addition  of 
cane  sugar  (5  and  10  grams).      The  pots,  previously  sterilised,  were 
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inoculated  with  water  containing  a  portion  of  a  crushed  nodule  taken 
from  a  corresponding  plant.  The  following  amounts  of  green  produce 
were  obtained  (grams). 

Lucerne.  Beans. 

Stems,  &c.      Roots.  Total.  Entire  plant*. 

Without  sugar      ...     250         163  413  ...         53-5 

With  sugar  ...     38-1  21-6  597  ...         62-1 

The  distinct  gain  in  produce  under  the  influence  of  cane  sugar  is 
attributed  to  increased  energy  of  the  nitrogen-fixing  bacteria. 

N.  H.  J.  M. 

Composition  of  Starjash.  By  George  Wilton  Field  (Ann.  Rep. 
Agric.Expt.  Stat.  Rhode  Island,  10,  1898,  ii,  150 — 165). — Analyses  of 
starfish  (Jsterias  Fohesii)  obtained  in  Narragansett  Bay,  were  made 
in  order  to  ascertain  its  value  as  manure.  The  percentage  results  in 
(1)  the  live  unrinsed  starfish  and  (2)  the  dry  matter  of  the  rinsed 
starfish  were : 

N.  Crude  asli.  K2O.  CaO.  PgOg. 

(1)  1-80  20-34  0-23  9-62  0-20 

(2)  5-20  58-84  0'66  27-82  0-57 

N.  H.  J.  M. 

Action  of  Bremen  Poudrette  on  Sandy  Soil.  By  Bruno  Tacke 
(Bied.  Centr.,  1899,  28,  437—438  ;  from  Mitt.  Ver.  Ford.  Moorkultur, 
1897,  15,  No.  22,  369). — In  order  to  ascertain  the  relative  value  of 
the  nitrogen  of  poudrette  as  compared  with  that  of  sodium  nitrate, 
winter  rye  and  potatoes  were  grown  in  a  cultivated,  sandy  soil,  and 
manured  with  21-07  kilograms  of  nitrogen  per  hectare  in  the  two 
forms.  Kainite  and  basic  slag  were  also  applied,  and  the  soil,  which 
contained  a  good  deal  of  humusj  had  been  previously  marled.  In  a 
second  experiment,  42-15  kilograms  of  nitrogen  were  employed 

Taking  the  yield  of  produce  obtained  under  the  influence  of  nitrogen 
as  100,  the  yield  of  rye  manured  with  poudrette  was  58  with  the 
smaller,  and  56  with  the  larger  quantity  of  manure.  In  the  case  of 
potatoes,  the  action  of  the  smaller  amount  of  nitrogen  in  the  form  of 
poudrette  was  65,  as  compared  with  100  for  the  nitrate.  The  results 
of  the  two  experiments  taken  together  show  that  the  nitrogen  of  the 
poudrette  was  equivalent  to  about  60  per  cent,  of  nitrogen  in  the  form 
of  nitrate,  a  somewhat  higher  result  than  that  obtained  by  Maercker 
(Mitt.  deut.  Landw.  Ges.,  1897,  Stck.  17,  218).  N.  H.  J.  M. 

How  much  Basic  Slag  should  be  Applied  to  Meadows  ?  By 
Paul  Wagner  (Bied.  Centr.,  1899,  28,  439—442;  from  Deut.  landw, 
Fresse,  1898,  25,  Nos.  1  and  2). — The  opinion  that  4  cwt.  of  basic  slag 
per  hectare  is  a  suflficient  application  for  the  greatest  amount  of 
produce  is  based  on  an  error  in  Wolff's  tables,  according  to  which  hay 
contains  0-43  per  cent,  of  phosphoric  acid.  Hay  from  good  meadows 
may  contain  a  considerably  higher  percentage  of  phosphoric  acid. 

According  to  the  amount  of  phosphoric  acid  present  in  the  soil,  a 
meadow  should  receive  the  first  year  12,  16,  or  20  cwt.  of  basic  slag, 
the  amount  being  made  up  to  24  cwt.  the  second  year.     In  subsequent 
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years,  5  cwt.  of  basic  slag  (containing  16  per  cent,  of  phosphoric  acid) 
may  be  applied  for  every  cwt.  of   hay  obtained. 

In  the  case  of  rich  soil,  containing,  for  example,  0*15  per  cent,  of 
phosphoric  acid,  a  yearly  application  of  4  cwt.  of  basic  slag  would  be 
sufficient  for  the  best  crops.  N.  H.  J.  M. 

Manurial  Experiments  with  Sugar  Beet.  By  Max  Maercker 
(Bied.  Centr.,  1899,  28,  442—443  ;  from  Landw.  Jahrh.,  1898,  27, 
32). — The  object  of  the  experiments  was  to  ascertain  whether  a  top- 
dressing  of  sodium  nitrate  has  an  injurious  effect  on  the  amount  of 
sugar  produced,  and  whether  different  varieties  of  roots  are  differently 
affected  by  the  top-dressing. 

The  different  varieties  varied  less  in  amount  of  roots  than  in  leaf 
production.  Generally,  but  not  invariably,  there  was  a  relation  be- 
tween the  amounts  of  leaf  and  of  sugar  ;  varieties  which  produced 
least  leaf  contained  2 '72  per  cent,  less  sugar  than  the  varieties  with 
the  greatest  amounts  of  leaf. 

Omission  of  nitrogenous  manure  influenced  the  yield  considerably ; 
but  the  top-dressing  of  sodium  nitrate  had,  in  these  experiments,  no 
effect  on  the  sugar  production.  Probably  the  particularly  favourable 
season  (1896)  prevented  any  injurious  action.  N.  H.  J.  M. 

Manurial  and  Variety  Experiments  with  Barley.  By  Max 
Maercker  {Bied.  Centr.,  1899,  28,  443 — 446  ;  from  Landw.  Jahrh.f 
1898,  27,  94). — Although  the  soil  of  the  field  in  which  the  experiments 
were  made  contained  0*25  per  cent,  of  potash,  the  application  of 
kainite  increased  the  yield  of  grain  192*3  kilograms  per  hectare;  the 
quality  of  the  grain  was  also  improved,  the  grain  containing  64*3  per 
cent,  of  starch  instead  of  60'0  per  cent. 

Excess  of  nitrogenous  manure  is  injurious,  especially  when  there  is 
a  deficiency  of  mineral  matter.  Guano  gave  slightly  less  grain  and 
straw  than  sodium  nitrate,  but  the  grain  was  of  the  best  quality.  In 
conjunction  with  guano,  potash  was  without  effect. 

As  regards  the  composition  of  barley,  the  results  given  for  nitrogen 
in  Wolff^s  tables  are  too  high  both  for  grain  and  for  straw,  and  the 
results  for  potash  in  grain  are  somewhat  low.  Barley-straw  was  found 
to  contain  1-65  per  cent,  of  soda  (Wolff  gives  0'16  per  cent.),  probably 
owing  to  the  prolonged  use  of  manures  rich  in  soda.       N.  H.  J.  M. 

Determination  of  the  Manure  Requirements  of  Soils.  By 
Georg  Liebscher  and  Edler  {Bied.  Gentr.,  1899,  28,  448 — 452  ;  from 
J.  Landw.,  1896,  84). — Pot  experiments  were  made  with  oats,  and  both 
the  produce  and  the  soil  analysed.  The  soil  contained  0*6 — 0*7  per 
cent,  of  nitrogen,  and  the  application  of  nitrogenous  manure  always 
increased  the  yield  of  produce,  whilst  without  nitrogenous  manure 
the  produce  was  poor  in  nitrogen.  Exclusive  potash  manuring  dimin- 
ished the  percentage  of  nitrogen  in  the  produce,  and  complete  mineral 
manure  had  a  still  greater  effect.  Without  nitrogenous  manure,  that 
is,  with  small  amounts  of  produce,  the  percentage  of  phosphoric  acid 
in  the  produce  was  comparatively  high.  Potash  manuring  increased 
in  every  case  the  amount  of  potash  in  the  produce,  whilst  with  a  com- 
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plete  manure  the  percentage  of  potash  was  lowest.  It  is  concluded 
that,  under  equal  conditions  of  cultivation,  including  temperature  and 
moisture,  the  analysis  of  the  crops  will  give  trustworthy  evidence  as 
to  the  wants  of  the  soil,  inasmuch  as  results  are  obtained  in  accord- 
ance with  the  results  of  manuring  experiments.  Von  Seelhorst,  how- 
ever, thinks  that  this  method  would  not  have  the  same  value  in 
practice,  since  plants  grown  in  the  field  often  differ  a  good  deal  in 
composition  from  those  obtained  in  pot  cultures.  N.  H.  J.  M. 

Employment  of  Ammoniacal  Manures  on  Calcareous  Soils. 
By  Ercole  Giustiniani  (Ann.  Agron.,  1899,  25,  325 — 335). — Experi- 
ments were  made  to  ascertain  the  effect  of  different  amounts  of  chalk  on 
ammonium  salts  in  sterilised  sand,  and  the  influence  of  temperature 
and  moisture  on  the  loss  of  nitrogen  as  ammonia.  Purified  air  was 
passed  through  the  sand  (200  grams)  to  which  dilute  ammonium 
sulphate  had  been  added,  and  afterwards  through  titrated  sulphuric 
acid  in  which  the  ammonia  was  subsequently  determined.  In  the  first 
experiment,  there  were  four  flasks  with  sand,  (1)  without  and  (2,  3,  and 
4)  with  0'36,  10,  and  40  per  cent,  of  chalk  respectively,  a  fifth  flask 
containing  chalk  alone.  The  amounts  of  water  and  of  nitrogen  as 
ammonia  were  5*0  and  0*054  per  cent., and  the  temperature  was  12 — 24°. 
In  absence  of  chalk,  there  was  no  loss  of  ammonia,  whilst  with 
the  smallest  amount  of  chalk,  there  was  a  loss  of  22*8  per  cent,  in  22 
days,  and  the  loss  increased  slightly  with  increased  amounts  of  chalk. 
With  chalk  alone,  the  loss  was  greatest  (26"7  per  cent.).  The  same 
flasks  were  next  subjected  to  a  higher  temperature  (30 — 42°)  for  18 
days.  The  total  loss  (40  days)  was  almost  the  same  in  each  case 
(94-3— 95-7  per  cent.). 

A  similar  experiment,  in  which  dry  air  was  employed,  showed  that 
although  60  per  cent,  of  the  moisture  in  the  sand  was  lost  in  10  days, 
nearly  all  the  ammonia  was  lost  in  presence  of  chalk,  the  proportion 
of  chalk  having  no  appreciable  effect  on  the  result. 

On  substituting  basic  slag  (0*1,  1,  and  3  per  cent.)  for  chalk,  it  was 
found  that  the  largest  amount  caused  the  loss  of  most  of  the  ammonia 
in  24  hours.  N.  H.  J.  M. 
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Correct  Values  of  Empirically  Divided  Hydrometer  Scales. 
By  Paul  Fuchs  {Zeit.  anal.  Chem.,  1899,  38,  333— 341).— The  author 
gives  tables  showing  the  true  density  (at  a  stated  temperature  in  each 
case)  corresponding  with  each  degree  of  a  number  of  hydrometers  in 
use  for  technical  purposes.  These  include  the  rational  Baume  scale, 
the  Beck  and  Cartier  instruments,  Fischer's  and  two  other  oil- 
hydrometers,  the  percentage  salinometer,  and  a  special  instrument  for 
the  percentage  of  acetic  acid  in  vinegar.  As  has  frequently  been 
pointed  out,  the  instruments  in  actual  use  often  deviate  seriously  both 
from  the  intended  values  and  fi'om  one  another.  M.  J.  S. 


I 
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Volumetric  Estimation  of  Sulphur  in  Cast  Iron,  Steel,  &c., 
by  Arsenious  Acid.  By  J.  Thill  {Zeit.  anal.  Chem.,  1899,  38, 
342 — 344). — The  metal  is  dissolved  in  hydrochloric  acid  and  the 
evolved  gases  passed  through  a  mixture  of  25  c.c.  of  iV/10  arsenious 
acid  and  50  c.c.  of  cold  saturated  sodium  hydrogen  carbonate  solutions. 
The  absorption  apparatus  of  E.  Franke,  or  that  of  Wiggert  and  von 
Reis,  is  recommended,  because  it  is  necessary  to  cool  the  vapours  from 
the  evolution  flask.  The  acid  must  be  added  to  the  metal  very  slowly, 
and  then  kept  just  at  the  boiling  point  until  all  the  metal  is  dissolved  ; 
the  gases  are  then  driven  over  into  the  absorption  vessel  by  carbonic 
anhydride.  The  arsenite  is  then  acidified,  made  up  to  500  c.c,  filtered, 
and  100  c.c.  titrated  with  iV750  iodine  solution  after  making  alkaline 
with  ammonium  carbonate.     Very  good  results  are  obtained. 

M.  J.  S. 

Estimation  of  Sulphur  in  Substances  Rich  in  Iron.  By  C. 
Meineke  (^e^^.  anal.  Chem.,  1899,  38,  351—352). — The  author  has 
compared  Lunge's  process  for  the  analysis  of  pyrites  with  that  recom- 
mended by  himself  and  by  Heidenreich  (this  vol.,  ii,  517,  518),  and 
obtained  absolutely  identical  results.  M.  J.  S. 

Electrolytic  Method  for  Estimating  Nitrogen  in  Organic 
Substances.  By  C.  C.  L.  G.  Budde  and  Q.Y.  ^gilo\j  {Zeit.  anal. 
Chem.,  1899,  38,  344 — 348). — The  substance  is  mixed  with  4  c.c.  of 
fuming  and  8  c.c.  of  ordinary  sulphuric  acid,  as  in  the  Kjeldahl  process, 
and  the  liquid  is  electrolysed.  Rapid  oxidation  ensues,  and  the 
nitrogen  is  converted  into  ammonia.  The  apparatus  used  is  a  globular 
flask  of  50  c.c.  capacity,  with  a  pocket  holding  10  c.c.  projecting 
downwards  from  the  bottom.  The  electrodes,  consisting  of  a 
cylindrical  anode  of  platinum  foil,  with  a  stout  platinum  wire  in  its 
axis  for  the  cathode,  are  passed  to  the  bottom  of  the  pocket,  and  the 
connecting  wires,  which  are  protected  by  glass  tubes,  are  connected 
with  an  electric  supply  of  8  volts.  Only  a  feeble  current  passes  at 
first,  but  the  current  soon  rises  to  about  10  amperes,  and  the  liquid 
becomes  hot.  Sulphurous  anhydride  is  given  off,  and  sulphur  is  often 
deposited  in  the  neck  of  the  flask.  In  about  3/4  hour  the 
liquid  will,  as  a  rule,  have  become  colourless,  although  a  small,  black 
deposit  often  forms,  and  the  cathode  is  covered  with  a  black  powder. 
About  half  of  the  sulphuric  acid  will  have  disappeared.  Excess  of  soda 
is  added  and  the  ammonia  distilled  as  usual.  A  great  advantage  of 
the  process  is  that  no  reagent  other  than  sulphuric  acid  is  required, 
as  this  greatly  facilitates  the  examination  for  inorganic  constituents. 
The  electrolysed  solution  may  be  diluted  and  treated  with  hydrogen 
sulphide  before  distilling  off  the  ammonia.  Most  of  the  substances  tried 
gave  results  agreeing  more  closely  with  theory  than  those  obtained 
with  the  ordinary  Kjeldahl  process,  but  uric  acid  and  ethylic  cyanurate 
gave  low  numbers,  and  the  method  is  altogether  inapplicable  to  cyclic 
compounds  containing  more  than  one  atom  of  nitrogen  in  the  ring. 

M.  J.  S. 

Analysis  of  Nitrites.  By  E.  Orlofp  (Chem.  Centr.,  1899,  i,  805  ; 
from   Techniceski   Sbornik,  1899,  i,  29). — 0*1  gram  of  the  nitrite  dis- 


094  ABSTRACTS   OF  CHEMICAL   PAPERS. 

solved' in  10  c.c.  of  a  10  per  cent,  solution  of  potassium  iodide  is  care- 
fully introduced  into  a  Lunge's  nitrometer.  25  c.c.  of  a  solution  of 
1  gram  of  arsenious  acid  and  5  grams  of  sodium  carbonate  in  200  c.c. 
of  water  are  then  added ;  this  must,  however,  be  first  neutralised  by 
hydrochloric  acid  and  freed  from  carbonic  anhydride  by  boiling. 
Finally,  2 — 3  c.c.  of  strong  hydrochloric  acid  are  added.  The  brown 
liquid  soon  becomes  colourless  as  the  iodine  is  absorbed  by  the 
arsenious  acid,  and  consequently  the  mercury  remains  clear.  The 
volume  of  the  nitric  oxide  is  now  read  off  and  reduced  to  weight. 

L.  DE  K. 

Estimation  of  Carbon  and  Hydrogen  in  Organic  Substances 
containing  Nitrogen.  By  Olin  F.  Tower  (J.  Amer.  Chem.  Soc, 
1899,  21,  596 — 605). — The  substance  is  burnt  in  a  current  of  purified 
oxygen,  the  water  being  absorbed  by  calcium  chloride,  and  the  carbonic 
anhydride  collected  in  two  soda-lime  tubes,  a  small  U-tube  containing 
glass  wool  moistened  with  sulphuric  acid  being  placed  between  the 
two.  When  the  combustion  is  finished,  the  oxygen  is  swept  out  by  a 
current  of  purified  air. 

When  dealing  with  nitrogenous  matter,  such  as  amido-  or  nitro- 
compounds, it  has  not  been  found  necessary  to  use  a  spiral  of  metallic 
copper,  except  in  the  case  of  picric  acid,  which  appears  to  yield  some 
nitric  peroxide.  The  soda-lime  and  the  sulphuric  acid  were  afterwards 
repeatedly  tested  for  nitric  compounds,  but  none  were  found  ;  more- 
over, the  carbon  determinations  were  quite  satisfactory. 

L.  DE  K. 

Carbon  Combustions  in  a  Platinum  Crucible.  By  Porter  W. 
Shimer  {J.  Amer.  Chem.  Soc,  1899,  21,  557— 558).— The  amount  of 
carbon  in  steel  is  estimated  as  follows  : — The  sample  is  treated  with 
an  acidified  solution  of  copper  potassium  chloride,  and  the  carbon 
collected  on  asbestos,  or  a  little  asbestos  is  added  to  the  liquid,  and 
then  collected  on  a  Gooch  crucible.  When  washed  and  dried,  the 
asbestos  is  put,  carbon  side  downwards,  into  a  platinum  crucible, 
taking  care  that  all  the  carbon  is  kept  within  a  quarter  of  an  inch  of 
the  bottom  ',  if  a  Gooch  crucible  has  been  used,  it  is  placed  inside  the 
platinum  crucible  without  its  cap.  The  crucible  is  then  nearly  filled 
with  asbestos.  The  essential  part  of  the  apparatus  is  a  water-cooled 
stopper  for  closing  the  crucible ;  it  is  made  of  sheet  copper  and  fitted 
with  a  band  made  of  pure  black  rubber.  There  is  no  danger  of  burn- 
ing or  softening  the  rubber,  for  it  is  cooled  by  the  water  passing 
through  the  stopper,  and  also  by  a  wet  wick  wrapped  a  few  times  round 
the  upper  part  of  the  crucible,  the  ends  of  the  wick  drawing  water 
from  a  circular  trough  kept  full  by  the  overflow  from  the  stopper. 

The  carbon  is  burnt  in  a  current  of  purified  air,  the  inlet  and  outlet 
tubes  for  which  pass  through  the  stopper,  and  a  blast  lamp  is  used  as 
the  source  of  heat.  The  products  of  combustion  pass  through  a  small 
tube  containing  copper  oxide  and  heated  by  a  single  Bunsen  burner, 
and  then  through  a  tube  filled  with  glass  beads  moistened  with  water, 
to  retain  chlorine  compounds  ;  no  advantage  was  found  to  arise  from 
the  use  of  silver  sulphate.    The  gas  is  then  dried  over  calcium  chloride. 
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and  the  carbonic  anhydride  is  absorbed  in  a  weighed  Geissler  potash 
apparatus. 

The  apparatus  may  also  be  used  for  other  purposes,  such  as  the 
estimation  of  carbonic  anhydride  and  water  in  limestone  by  ignition. 

L.  DE  K. 

Analysis  of  Silicon.  By  Hugo  Borntrager  {Zeit.  anal.  GTiem.^ 
1899,  38,  350— 351).— About  10  grams  of  potash  are  dissolved  in  100 
c.c.  of  water  in  a  large  silver  basin,  and  0*5  gram  of  the  finely-divided 
silicon  is  added  while  gently  warming.  The  substance  readily  dis- 
solves, leaving  the  alumina,  ferric  oxide,  and  ferro-silicon  which  are 
present  as  impurities.  These  are  collected  on  a  filter  and  washed 
until  free  from  alkali.  They  are  then  dissolved  in  hydrochloric  acid 
and  the  solution  evaporated.  After  filtration  from  traces  of  silica,  the 
ferric  oxide  and  alumina  are  precipitated  by  ammonia  and  weighed 
together.  The  iron  is  then  estimated  by  reduction  and  titration. 
Silicon  is  found  by  difference.  M.  J.  S. 

Estimation  of  Potassium  as  Platinochloride.  By  Feiedrich 
BoLM  {Zeit.  anal.  Ghem.,  1899,  38,  348— 350).— The  platinochloride 
is  collected  on  an  unweighed  filter  (which  has  been  previously  washed 
with  hot  water  and  alcohol,  and  not  dried),  and  is  washed  with  96  per 
cent,  alcohol.  After  expelling  the  adhering  alcohol  in  the  oven,  the 
precipitate  is  dissolved  in  boiling  water  and  the  solution  evaporated 
in  a  glass  or  porcelain  (not  platinum)  basin.  The  salt  deposits  in 
concentric  rings  on  the  wall  of  the  basin,  and  can  be  dried  to  a  con- 
stant weight  in  half  an  hour  at  130°.  It  may  then  be  reduced  by 
Sonstadt's  method  (Trans.,  1895,  67,  984)  by  dissolving  it  in  the 
basin  in  a  little  hot  water,  adding  mercury,  and  stirring  while  keeping 
hot,  until  the  solution  is  colourless.  M.  J.  S. 

Estimation  of  Potassium  and  Sodium  [in  Rocks].  By 
Edmond  Bonjean  {Bull.  Soc.  Chim.,  1899,  [iii],  21,  691— 693).— The 
process  recommended  differs  from  those  commonly  employed,  chiefly  in 
the  fact  that  both  sodium  and  potassium  are  estimated  directly.  The 
solution,  from  which  silica,  oxide  of  iron,  alumina,  and  lime  have 
been  removed  in  the  usual  way,  is  evaporated  to  dryness,  and  the 
residue,  after  expulsion  of  ammonium  salts  by  ignition,  dissolved  in 
water,  and  the  magnesium  precipitated  as  ammonium  magnesium  phos- 
phate. The  phosphoric  acid  in  the  filtrate  is  precipitated  by  10  per 
cent,  normal  lead  acetate  solution,  and  the  excess  of  the  latter  removed 
by  means  of  hydrogen  sulphide.  The  potassium  is  finally  converted 
into  potassium  platinochloride,  from  which,  after  collection,  the  platinum 
is  precipitated  by  metallic  magnesium,  whilst  the  sodium  in  the  filtrate 
is  weighed  as  sulphate,  after  removing  excess  of  platinum  by  treat- 
ment with  hydrogen  sulphide.  N.  L. 

Volumetric  Estimation  of  Zinc.  By  Pouget  {Compt.  rend., 
1899,  129,  45 — 47). — The  process  described  is  based  on  Kollet  and 
Campredon's  method  for  the  estimation  of  sulphur.  The  acid  solution, 
mixed  with  sodium  acetate,  is  treated  with  ammonia  until  a  permanent 
precipitate  is  produced,  and  then  excess  of  hydrogen  sulphide  solution 
is  added.     The  liquid  is  boiled  until  hydrogen  sulphide  is  completely 
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expelled,  then  mixed  with  a  known  volume  of  standard  iodine  solution, 
left  for  a  short  time,  and  the  excess  of  iodine  titrated  with  sodium 
thiosulphate  solution,  using  starch  as  indicator.  In  this  process,  the 
troublesome  filtration  and  washing  of  the  precipitated  zinc  sulphide 
are  avoided  ;  the  results  are  accurate.  N.  L. 

Kjeldahl's  Process  for  Destroying  Organic  Matter  Applied 
to   the  Detection  of  Metals  in  Poods,  &c.      By   A.   Halenke 

{Chem.  Centr.,  1899,  1^  551  ;  from  Zeit.  Unters.  Nahr.-Genussm.,  2, 
128 — 132). — The  following  process  is  recommended  for  the  detection 
of  zinc  and  other  volatile  metals,  with  the  exception  of  mercury,  in 
articles  of  food  :  50  grams  of  the  substance,  dried  apples,  for  instance, 
are  boiled  with  175  c.c.  of  sulphuric  acid  and  1  gram  of  mercuric 
oxide  for  8  hours  in  a  750  c.c.  Kjeldahl  flask  ;  the  residue  occupying 
about  10  c.c.  is  dissolved  in  250  c.c.  of  water,  the  mercury  removed 
by  hydrogen  sulphide,  and  any  zinc  estimated  in  the  filtrate.  For 
the  detection  of  zinc  in  flour,  25  grams  of  the  sample  are  first  charred 
by  means  of  30  c.c.  of  sulphuric  acid  ;  3  successive  portions  of  10  c.c. 
of  acid  are  then  added  at  intervals  of  10  minutes,[and  after  heating  for 
another  half-hour,  65  c.c.  more  acid  and  1  gram  of  mercuric  oxide  are 
added  and  the  mixture  boiled  for  five  hours.  If  not  sufficiently  con- 
centrated, the  liquid  is  transferred  to  a  platinum  dish  and  boiled  down 
to  20  c.c.  The  residue  is  then  dissolved  in  water  and  treated  as 
directed.     The  test  analysis  is  satisfactory.  L.  de  K. 

Titration  of  Iron  in  Hydrochloric  Acid  Solution.  By 
Willenz  {Chem.  Centr.,  1899,  1,  638—639  ;  from  Ann.  chim.  anal, 
appl.,  4,  37 — 41). — The  author  recommends  a  process  originated  by 
Reinhard,  but  now  almost  forgotten  (compare,  however,  Abstr., 
1898,  ii,  646).  60  grams  of  tin,  are  dissolved  in  250  c.c.  of  hydro- 
chloric acid  of  sp.  gr.  1*19  and  then  diluted  to  500  c.c.  ;  after  filter- 
ing, 500  c.c.  of  acid  of  sp.  gr.  1*12  are  added  and  then  1  litre  of 
water.  A  solution  is  also  prepared  containing  200  grams  of  crystal- 
lised manganous  sulphate  in  a  litre  of  water  and  mixed  with  200  c.c. 
of  sulphuric  acid.  To  the  boiling  solution  of  the  ferric  salt  the 
solution  of  the  tin  is  gradually  added  until  the  yellow  colour  has 
completely  vanished ;  large  excess  should  be  avoided.  The  source  of 
heat  is  now  removed  and  60  c.c.  of  the  manganese  solution,  600  c.c. 
of  cold  water  and  60  c.c.  of  a  cold-saturated  solution  of  mercuric 
chloride  are  added  and  the  iron  at  once  titrated  with  permanganate. 

L.  de  K. 

Influence  of  Ammoniura  Salts  on  the  Precipitation  of  Nickel 
by  Ammonia.  By  Arthur  Marshall  (Analyst,  1899,24,  202 — 205). 
— Unless  a  large  excess  of  ammonium  salts  or  free  ammonia  are  present, 
dilute  ammoniacal  solutions  of  nickel  are  apt  to  deposit  a  large 
quantity  of  the  metal  as  a  basic  salt,  particularly  on  warming ;  the 
presence  of  sufficient  tartaric  acid,  however,  prevents  the  precipitation. 

In  one  experiment,  about  60  per  cent,   of   the  nickel  present  was 
precipitated  as  a  light  green  deposit  having  the  composition 
NiSO^,8NiO,16H20. 

Cobalt  and  zinc  behave  in  a  similar  manner.  L.  de  K. 
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Separations  of  Metallic  Sulphides  by  Means  of  Hydrogen 
Chloride.  By  J.  Bird  Moyer  {J.  Amer.  Chem.  Soc,  1899,  21, 
642 — 645). — The  sulphides  of  arsenic,  antimony,  or  bismuth  may  be 
separated  from  lead  sulphide  by  passing  hydrogen  chloride  over  the 
heated  mixture  ;  sulphide  of  arsenic  may  also  be  separated  from 
sulphides  of  cadmium  or  silver  in  a  similar  manner.  The  non- 
volatile sulphides  are  converted  more  or  less  completely  into  chlorides 
during  the  process.  J.  J.  S. 

Analysis  of  Water.  By  George  H.  Bailey  and  J.  H.  Johnston 
{J.  Soc.  Chem.  Ind.,  1899,  18,  455 — 457). — Use  of  phenolphthalein 
as  an  indicator. — When  determining  the  acidity  in  water  by  titrating 
with  standard  alkali,  using  phenolphthalein  as  indicator,  the  results 
may  be  vitiated  by  the  presence  of  ammonium  salts.  If  to  a  solution 
of  ammonium  chloride  phenolphthalein  and  solution  of  sodium 
hydroxide  are  added,  a  considerable  quantity  of  the  latter  may  be 
added  before  the  liquid  turns  red ;  on  diluting,  it  is  decolorised  and 
then  consumes  another  portion  of  alkali ;  the  process  is  also  con- 
siderably influenced  by  the  temperature. 

Collection  and  examination  of  samples  of  water. — The  authors  show 
the  necessity  of  having  the  bottles  completely  filled  and  carefully 
stoppered  ;  even  then  the  analysis  ought  not  to  be  delayed.  Examples 
are  given  where  the  free  ammonia,  originally  large,  had  completely 
disappeared  in  a  fortnight,  and  the  albuminoid  ammonia  had  also 
much  diminished.  This  is  due  to  oxidation  by  the  oxygen  dissolved 
in  the  water,  as  proved  by  the  proportional  increase  in  the  nitrites 
and  nitrates. 

Acidity  of  boiler  waters  and  steam. — Acid  waters  act  seriously  on  the 
boiler,  but  not  until  the  acidity  (calculated  as  hydrogen  chloride)  reaches 
nearly  1  per  cent,  will  there  be  any  danger  of  acid  escaping  with  the 
steam  and  injuring  the  steam  valves.  Acid  may  be  liberated  in 
the  boiling  water  by  decomposition  of  certain  neutral  salts,  such  as 
magnesium  chloride.  L.  de  K. 

Use  of  Hyposulphite  for  Titration,  especially  for  the  Esti- 
mation of  Oxygen  in  Water  and  Sewage  Effluents.  By  B. 
William  Gerland  {J.  Soc.  Chem.  Ind.,  1899,  18,  340— 342).— The 
author  gives  further  instructions  as  to  the  estimation  of  dissolved 
oxygen  in  waters,  the  method  employed  being  substantially  the  same  as 
the  one  described  in  a  former  paper  {J.  Soc.  Chem.  Ind.,  1896, 15,  16). 
Ordinary  coal  gas  is  still  employed  to  displace  the  air  in  the  apparatus 
after  being  freed  from  oxygen  by  passing  it  through  an  iron  pipe 
filled  with  copper  filings  and  heated  to  redness.  As  regards  the 
indigo  used  in  the  process,  it  is  of  importance  to  use  a  preparation 
which,  when  treated  with  solution  of  hyposulphite  (hydrosulphite), 
shall  change  to  a  yellow,  and  not  to  a  brown,  colour  ;  such  indigo  may 
be  prepared  as  follows :  indigo  is  treated  with  hydrochloric  acidj 
washed,  digested  with  weak  caustic  soda  or  ammonia,  washed,  dried, 
and  crystallised  from  boiling  nitrobenzene.  The  crystals  are  washed 
with  benzene,  dried,  warmed  with  hydrochloric  acid,  roughly  washed 
and  digested  for  some  hours  with  hydrogen  peroxide  or  ammonium 
persulphate  in  acid  solution.      After   filtering,  the  product  is  first 
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washed  with  water,  then  with  weak  ammonia,  and  when  dry  exhausted 
with  strong  alcohol.  After  drying  at  110°,  it  may  be  regarded  as  pure 
indigotin,  which  is  then  dissolved  with  the  usual  precautions  in  strong 
sulphuric  acid.  L.  de  K. 

Distinctions  between  Mercuric  Cya^ide  and  Oxycyanide. 
By  VON  PiEVERLiNG  {Chem.  Gentr.,  1899,  i,  504  ;  from  Pharm.  Centr. 
Halle,  39,  615 — 616). — Mercuric  cyanide  forms  well-defined  crystals, 
is  more  readily  soluljle  in  water  than  the  oxycyanide,  and  is  neutral 
to  test-paper,  whilst  the  oxycyanide  forms  a  yellowish,  crystalline 
powder  having  an  alkaline  reaction.  The  oxycyanide  is  precipitated 
by  ammonia  or  tannin,  and  also  by  disodium  hydrogen  phosphate  or 
potassium  chromate  in  the  presence  of  ammonia  ;  these  precipitates 
are  rapidly  reduced  by  stannous  chloride.  If  a  solution  of  mercuric 
cyanide  (1  :  20)  is  mixed  with  a  solution  of  potassium  iodide  (1  :  3), 
crystals  of  silvery  lustre  are  gradually  formed,  which  dissolve  in 
ammonia  and  more  water  to  a  colourless  liquid.  A  solution  of  the 
oxycyanide  (1  :20),  when  similarly  treated,  turns  yellow  and  becomes 
turbid  and  orange-red  on  adding  ammonia.  On  standing,  a  reddish- 
brown  precipitate  is  formed,  which  is  soluble  in  potassium  iodide ;  this 
solution  also  deposits  silvery  crystals.  L.  de  K. 

Distinction  between  Mercuric  Cyanide  and  Oxycyanide. 
By  Willy  Wobbe  {Chem.  Gentr.,  1899,  i,  504—505;  from  Pharm. 
Gentr.  Halle,  39,  934 — 935). — The  author  criticises  von  Pieverling's 
paper  (preceding  abstract)  and  states  that  the  tests  fail  with  dilute 
(1  per  cent.)  solutions.  The  following  tests  are  proposed :  the 
oxycyanide  forms  a  micro-crystalline,  faint  yellowish,  and  faintly 
alkaline  powder.  Its  5  per  cent,  solution  is  precipitated  by  tannin 
and  reduced  by  stannous  chloride,  whilst  ammonia  yields  a  precipitate 
soluble  in  excess.  Disodium  hydrogen  phosphate  or  potassium 
chromate  gives  a  precipitate  soluble  in  ammonia.  A  5  per  cent, 
solution  of  potassium  iodide,  added  drop  by  drop,  gives  a  yellow 
coloration,  turning  red  on  adding  ammonia ;  after  a  while,  a  reddish- 
brown  precipitate  forms,  which  is  soluble  in  potassium  iodide. 
Hydrogen  sulphide  or  ammonium  sulphide  precipitates  mercuric 
sulphide.  L.  de  K. 

Mercuric  Oxycyanide.  By  von  Pieverling  {Ghem.  Gentr., 
1899,  i,  505  ;  from  Pharm.  Gentr.  Halle,  40,  22— 23).— The  author, 
in  reply  to  Wobbe  (preceding  abstract),  states  that  the  commercial 
oxycyanides  vary  much  in  composition  and  rarely  agree  with  the 
formula  HgO,HgCy2 ;  this  explains  the  varying  surgical  value  of 
these  preparations.  The  author  agrees  that,  to  make  his  tests  work 
well,  strong  solutions  should  be  employed. 

A  proper  article  should  conform  to  the  following  test  :  3  c.c.  of  its 
5  per  cent,  solution  should  give  a  deep  yellow  colour  on  adding  3 
drops  of  a  50  per  cent,  solution  of  potassium  iodide.  L.  de  K. 

Estimation  of  Alcohol  and  Ether  in  the  Presence  of  Light 
Petroleum.  By  Henry  Droop  Richmond  {Analyst,  1899,  24, 
201 — 202). — Estimation  of  alcohol. — 20  c.c.  of  the  mixture  are  shaken 
with  25  c.c.  of  water,   saturated  with  ether,  and   the  volume  of  the 
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ethereal  layer  (A)  is  noted.  The  aqueous  layer  is  drawn  off  and  the 
liquid  is  again  shaken  with  25  c.c.  of  etherised  water  ;  the  volume  (B) 
of  the  ethereal  layer  is  then  again  noted.  Then  2A  -  B  gives  the 
volume  of  ether  and  light  petroleum  and  (20  +  B  -  2A)  x  5  equals  the 
percentage  by  volume  of  alcohol  in  the  original  mixture. 

Estimation  of  light  petroleum. — A  mixture  is  prepared  of  20  c.c.  of 
90  per  cent,  sulphuric  acid  and  20  c.c.  of  glacial  acetic  acid.  When 
cold,  10  c.c.  of  the  sample  is  introduced  into  a  burette  and  the  acid 
is  gradually  added,  the  mixture  being  well  shaken  after  each  addition. 
The  ether  and  alcohol  are  completely  dissolved  and  the  volume  of 
light  petroleum  is  then  read  off.  Two  satisfactory  test-analyses  are 
given.  L.  DE  K. 

Chemistry  and  Analysis  of  Wine.  By  Maximilian  Ripper 
(Chem.  Gentr.,  1899,  i,  548—549  ;  ivom  Zeit.  Landw.  Vers.-Wes.  Ost.,  2, 
12 — 23). — The  author  calls  attention  to  the  importance  of  the 
ethereal  salts  in  wine.  Claret,  for  instance,  is  medicinally  preferable 
to  white  wines,  notwithstanding  that  it  contains  more  tannin,  on 
account  of  its  larger  percentage  of  volatile  ethereal  salts.  The  author 
divides  the  ethereal  salts  into  two  classes,  volatile  and  non-volatile. 
Those  which  are  volatile  are  divided  into  compounds  which  distil 
unaltered  and  others  which  suffer  decomposition ;  a  quantitative 
separation  of  these  two  groups  is  as  yet  impossible.  The  chief  con- 
stituent of  the  first  group  is  ethylic  acetate,  whilst  small  quantities  of 
ethylic  butyrate  and  ethylic  succinate  are  also  present ;  in  practice, 
these  may  be  expressed  as  acetate.  The  author  contradicts  the  state- 
ment that  the  volatile  ethereal  salts  of  wine  are  only  saponified  by 
hot  alkalis,  as  it  was  found  that,  with  a  reasonable  excess  of  potassium 
hydroxide  dissolved  in  proof-spirit,  saponification  was  complete  within 
an  hour.  Allowance  must,  of  course,  be  made  for  the  volatile  acid 
accompanying  the  ethers  when  estimating  their  amount  by  the 
saponification  process. 

The  detection  and  separation  of  the  non-volatile  ethereal  salts  in 
wine  is  beset  with  difficulties,  and  the  author  has  only  isolated  ethylic 
tartrate  and  glycerylic  tartrate.  L.  de  K. 

Analysis  of  Wines.  By  Max  Barth  {Chem.  Centr.y  1899,  i, 
550;  from  Zeit.  [Inters.  Nahr.-Genussm.,  2,  106 — 118). — The  pro- 
duct obtained  by  fermenting  pressed  out  grapes  often  mixed  with 
stalks  consists  of  an  inferior  wine  with  a  large  extract  in  which 
tannin  predominates.  To  identify  such  a  wine  or  to  detect  its  pre- 
sence in  other  wines,  a  new  colorimetic  method  for  the  estimation  of 
tannin  has  been  devised. 

A  standard  solution  is  prepared  containing  in  100  c.c.  0"2  gram  of 
acetic  acid,  6  grams  of  alcohol  and  0*05  gram  of  pure  tannin.  Of 
this,  10  c.c.  is  mixed  in  a  Desaga's  tannin  tube  with  1  c.c.  of  a  20 
per  cent,  solution  of  sodium  acetate  and  5  drops  of  a  10  per  cent, 
solution  of  ferric  chloride.  A  black  liquid  is  obtained,  quite  opaque 
on  the  top  and  only  just  transparent  when  viewed  through  the 
elongated  bottom  part  of  the  tube.  More  dilute  solutions  for  com- 
parison cannot  be  prepared  from  this,  as  oak  bark  tannin  gives  on 
dilution  quite  different  tones  to  oenotannin  3  the  solution  actually  used 
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for  comparison  is  therefore  prepared  as  follows  :  An  alcoholic  extract  is 
made  of  fresh,  undried  grape  stones,  which  is  then  diluted  with  water 
containing  0*2  per  cent,  of  acetic  acid  until  the  coloration  obtained  on 
adding  ferric  chloride  is  the  same  as  that  given  by  the  standard 
solution.  This  solution  can  be  diluted  to  any  desired  extent  for 
purposes  of  comparison. 

The  sample  to  be  tested  must  be  quite  clear  and  its  acidity  is  ren- 
dered exactly  0"2  per  cent,  by  volume,  either  by  partially  neutralising 
or  else  by  carefully  adding  acetic  acid.  If  it  should  contain  more 
tannin  than  the  standard  solution,  it  must  be  suitably  diluted  with 
water  containing  0*2  per  cent,  of  acetic  acid.  The  ferric  chloride 
should  be  put  into  the  two  tubes  at  as  nearly  as  possible  the  same 
moment.  L.  de  K. 

A  New  Principle  for  the  Testing  of  Sugared  ("  Gallisierter  ") 
Wines.  By  Moslinger  {Ghem.  Centr.,  1899,  1,  549 — 550;  from 
Zeit.  Unters.  Nah\-Genussm.,  2,  93 — 106). — The  author  states  that 
sugared  wines  invariably  show  a  less  amount  of  residual  acidity  than 
true  wines.  This  residual  acidity  is  found  by  subtracting  from  the 
total  acidity  the  acidity  due  to  the  volatile  acids  calculated  as  tartaric 
acid,  and  also  the  free  and  half-combined  tartaric  acid  j  the  figure 
obtained  is  not  less  than  0*28  per  cent,  in  genuine  wines. 

As  it  is  possible  to  defeat  this  test  by  adding  citric  acid,  the  author 
has  devised  a  simple  method  for  the  detection  of  that  acid.  50  c.c.  of 
the  sample  are  evaporated  to  a  thin  syrup  and  then  mixed  slowly  with 
70 — 80  c.c.  of  95  per  cent,  alcohol.  (Free  tartaric  acid  must  first  be 
removed  by  adding  a  calculated  quantity  of  potassium  hydroxide  and 
so  converting  it  into  potassium  hydrogen  tartrate.)  The  filtrate  is 
freed  from  alcohol  by  evaporating  to  10  c.c. ;  5  c.c.  of  this  is  then 
mixed  with  0*5  c.c.  of  acetic  acid  and  a  strong  solution  of  lead  acetate 
is  added  ;  if  citric  acid  is  present,  a  precipitate  is  obtained  which  dis- 
appears on  heating.  The  hot  liquid,  if  turbid,  is  filtered,  and  any 
citrate  precipitate  will  then  reappear  on  cooling.  L.  de  K. 

New  Method  for  the  Analysis  of  Commercial  Phenols.  By 
Samuel  B.  Schryver  {J.  Soc.  Chem.  Ind.,  1899,  18,  553— 556).— The 
process  is  based  on  the  fact  that  phenol  and  its  homologues  (1  moL), 
when  acting  on  sodamide,  liberate  ammonia  (1  mol.).  About  1  gram 
of  finely-powdered  sodamide  is  washed  a  few  times  by  decantation 
with  small  quantities  of  benzene,  and  then  introduced  into  a  200  c.c. 
distilling  flask  fitted  with  a  separating  funnel  and  with  an  inverted 
condenser  in  connection  with  an  apparatus  for  absorbing  ammonia, 
and  this  in  turn  with  an  aspirator.  About  60  c.c.  of  benzene  are 
introduced  into  the  flask,  and  this  is  boiled  on  the  water-bath  for 
10  minutes,  a  slow  current  of  dry  air,  free  from  carbonic  an- 
hydride, being  drawn  through  in  order  to  free  the  apparatus  and 
contents  from  ammonia.  20  c.c.  of  iV^  sulphuric  acid  are  then  placed 
in  the  absorption  apparatus,  and  the  solution  of  the  phenol  in  pure 
benzene  (freed  from  any  moisture  by  prolonged  contact  with  fused 
sodium  acetate)  then  introduced  into  the  distilling  flask  and  the 
boiling  continued ;  the  ammonia  evolved  is  absorbed  by  the  standard 
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sulphuric  acid,  the  excess  of  which  is  then  titrated  with  sodium 
carbonate,  using  methyl-orange  as  indicator. 

The  method  may  be  successfully  employed  for  the  estimation  of 
phenols  in  essential  oils,  such  as  guaiacol  in  wood  tar,  thymol  in  oil  of 
thyme,  and  eugenol  in  oil  of  cloves.  If  the  total  weight  of  two 
phenols  is  known,  their  respective  amounts  may  be  approximately 
calculated  from  the  amount  of  ammonia  evolved. 

Water  in  phenols  may  be  estimated  by  making  two  experiments, 
one  before,  and  one  after  drying  ;  the  difference  in  ammonia  represents 
moisture.  L.  de  K. 

Volumetric  Estimation  of  Glucose.  By  L^on  Garnier  (J. 
Fharm.,  1899,  [vi],  9,  326—330.  Compare  this  vol.,  ii,  529).— This 
process  is  a  modification  of  the  Haen-Lehmann  method,  and  is  carried 
out  as  follows  : — 50  c.c.  of  Fehling's  solution  (10  c.c.  =  0*05  gram 
glucose)  are  placed  in  a  porcelain  dish,  diluted  with  an  equal  volume 
of  water,  and  heated  to  boiling,  and  to  this  is  added  a  volume  of  the 
glucose  solution  insufficient  for  the  complete  reduction  of  the  Fehling's 
solution.  The  liquid  is  boiled  for  2  minutes  and  poured  into  a 
250  c.c.  flask,  which  is  filled  to  the  graduation  mark  with  boiling  dis- 
tilled water.  The  whole  is  rapidly  cooled,  accurately  diluted  to 
250  c.c,  and  thoroughly  mixed,  the  flask  then  corked  and  left  for 
2 — 6  hours  until  the  liquid  is  quite  clear. 

The  excess  of  Fehling's  solution  is  determined  thus  : — To  25  c.c.  of 
the  clear  solution  contained  in  a  stoppered  flask  are  added  1  c.c.  of  dilute 
sulphuric  acid  (1  :  3)  and  10  c.c.  of  iodine  solution,  prepared  by  dissolving 
1  gram  of  iodine  and  1*5  grams  of  potassium  iodide  in  200  c.c.  of  water. 
The  flask  is  corked  and  left  for  ten  minutes,  a  little  starch  paste  is  added, 
and  then  thiosulphate  solution  (1  c.c.  =  1  c.c.  iodine  solution)  in  slight 
excess ;  the  blue  colour  is  brought  back  by  the  careful  addition  of 
iodine  solution.  The  strength  of  the  iodine  solution  is  determined  by 
titrating  5  c.c.  of  the  Fehling's  solution  in  the  manner  just  described. 
From  the  data  so  obtained,  the  volume  of  Fehling's  solution  reduced 
by  the  glucose  is  readily  calculated.  H.  R.  Le  S. 

Estimation  of  Methylated  Pentoses.  By  Emil  Votocek  (Chem. 
Centr.,  1899,  i,  642  ;  from  Zeit.  Zuck.-Ind.  Bohm.,  23,  229—241. 
Compare  Abstr,,  1897,  i,  405). — The  compound,  such  as  rhamnose, 
is  distilled  with  hydrochloric  acid  of  12  per  cent,  strength,  the  liquid 
in  the  distilling  flask  being  constantly  replenished  with  acid,  until 
400  c.c.  have  been  collected  in  the  receiver ;  strong  hydrochloric  acid 
is  then  added  to  make  up  to  500  c.c,  the  liquid  being  now  supposed  to 
contain  12  per  cent,  of  hydrogen  chloride.  Two  hundred  c.c.  of  the 
liquid  are  mixed  with  about  three  times  as  much  pure,  powdered 
phloroglucinol  as  is  actually  required,  and  after  some  time  the  pre- 
cipitate, consisting  of  methylfurf uraldehyde-phloroglucide,  is  collected, 
washed  until  the  red  colour  has  changed  to  yellow,  dried  at  110°  in  a 
current  of  hydrogen,  and  weighed.  The  compound  may  contain  an 
admixture  of  furfuraldehyde-phloroglucide,  but  the  joint  amount  of 
methylfurfuraldehyde  aud  furfuraldehyde  may  be  calculated  with 
reasonable  accuracy  by  multiplying  the  weight  obtained  by  1-024. 
To  estimate  methylfurfuraldehyde  and  furfuraldehyde  in  the  presence 
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of  each  other,  Schiff's  reaction  may  be  utilised.  One  hundred  c.c.  of 
the  distillate  are  neutralised  with  soda,  acetic  acid  is  added  until  its 
amount  reaches  5  per  cent.,  and  an  alcoholic  solution  of  xylidine  is 
added,  which  gives  a  red  coloration  with  the  furfuraidehyde.  After 
remaining  for  half  an  hour  in  the  dark,  the  liquid  is  tested  in  a 
Kriiss  colorimeter,  using  as  the  liquid  for  comparison  a  0"01  per  cent, 
solution  of  furfuraidehyde  in  5  per  cent,  acetic  acid  mixed  with 
xylidine  solution.  If  much  methylfurfuraldehyde  is  present,  the 
yellow  colour  of  the  methylfurfurylidenexylidine  interferes  with  the 
red  colour,  so  that  in  such  a  case  the  test  should  be  made  in  gas-light. 
The  process  is  not  trustworthy  if  only  relatively  small  quantities  of 
methylfurfuraldehyde  are  present,  as  it  is  then  no  longer  admissible 
to  estimate  this  by  difference ;  a  direct  colorimetric  test  for  this 
substance  has  yet  to  be  found. 

The  presence  of  methylfurfuraldehyde  in  the  acid  distillate  of  the 
seeds  of  beet  shows  these  to  contain  methylpentoses.  L.  de  K. 

Influence  of  Temperature  on  the  Specific  Rotation  of 
Sucrose,  and  a  Method  of  Correcting  Readings  of  Com- 
pensating Polariscopes  therefor.  By  Harvey  W.  Wiley 
{J.  Amer.  Chem.  Soc,  1899,  21,  568— 596).— The  author  has  made 
a  lengthy  investigation  as  to  the  influence  of  temperature  on  the 
specific  rotatory  power  of  sucrose  and  has  tabulated  the  results. 

It  is  now  proved  beyond  doubt  that  the  rotatory  power  of  sucrose  at 
17-6"  is  66-547,  whilst  at  4°  it  is  66*657,  and  at  40°,  66-299.  It 
therefore  increases  when  the  temperature  falls  and  decreases  as  the 
temperature  rises,  but  the  mean  rate  of  increase  is  not  the  same  at 
every  temperature,  as  it  appears  to  be  greater  from  15°  to  17*5°,  from 
20°  to  25°,  and  from  30°  to  35°  than  at  other  points  at  which  the 
observations  were  made.  '  L.  de  K. 

Estimation  of  Pentosans  and  its  Application  to  Food 
Analysis.  By  Otto  Hehner  and  William  P.  Skertchly  {Analyst, 
1899,  24,  178 — 183). — An  important  factor  in  the  analysis  of  such 
articles  as  cocoa,  pepper,  mustard,  coffee,  &c.,  is  the  amount  of  husk. 
This  may  be  determined  by  the  well-known  acid-alkali  method, 
but  the  authors  have  found  that  much  better  results  are  obtained  by 
estimating  the  amount  of  pentosans  and  calculating  the  husk  from 
these  constituents. 

Black  pepper,  for  instance,  gave  about  twice  as  much  crude  fibre  as 
white  pepper,  but  it  yielded  three  times  the  amount  of  pentosans. 
Pressed  cocoa  contains  6 — 7  per  cent,  of  crude  fibre,  and  cocoa-shell 
powder  about  12  per  cent.,  but^  whilst  the  former  contains  only 
2  per  cent,  of  pentosans,  the  shells  contain  8 — 9  per  cent.  Pure 
mustard  flour  contains  but  little  pentosan,  whilst  mustard  husk  con- 
tains a  large  quantity.  There  is  also  a  decided  difference  in  the 
amount  of  pentosan  yielded  by  coffee  and  chicory. 

The  results  are  fully  explained  and  tabulated.  The  analytical 
process  used  is  the  one  recommended  by  Tollens  and  Kriiger  (Abstr., 
1897,  ii,  353)  coupled  with  Councler's  method  for  the  estimation  of 
furfuraidehyde  (Abstr.,  1895,  ii,  144).  L.  pe  K. 
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Estimation  of  Starch  in  Sausage  Meat.  By  Henrich  Weller 
{Zeit.  anal.  Chem.,  1899,  38,  375  ;  from  Forsch.  Lehensmittel,  &c.,  3, 
430  ;  Zeit.  (Inters.  Nahr.Genussm.^  1,  167). — Use  is  made  of  the 
solubility  of  starch  in  zinc  chloride  and  the  optical  activity  of  the 
solution.  40  grams  of  the  finely  divided  material  are  mixed  with 
100  e.c.  of  water,  0*3  gram  of  zinc  chloride,  and  0*5  gram  of  hydro- 
chloric acid  of  sp.  gr.  1*19,  and  heated  for  half  an  hour  in  boiling  water. 
After  cooling,  it  is  made  up  to  200  c.c.  with  water,  and  the  turbid 
liquid  strained.  Of  this,  50  c.c.  are  mixed  with  0*3  gram  of  zinc 
chloride  and  0*5  gram  of  hydrochloric  acid  and  heated  to  boiling ; 
after  cooling,  it  is  made  up  to  100  c.c.  with  cold  saturated  mercuric 
chloride  solution,  by  which  means  the  optically  active  proteids  are 
precipitated.  The  clear  filtrate  is  then  polarised  in  a  200  ram.  tube. 
The  different  starches  exhibit  different  rotations,  1°  Ventzke  corres- 
ponding with  0*37732  gram  of  potato'starch  (in  40  grams  of  substance), 
0*40966  gram  of  wheat  starch,  or  0*48284  gram  of  rye  starch.  The 
variety  of  starch  must  therefore  be  ascertained  by  microscopic  ex- 
amination. The  method  does  not  serve  for  sausage  meat  containing 
liver,  in  consequence  of  the  presence  of  glycogen  and  other  optically 
active  substances.  M.  J.  S. 

Detection  of  Maize  Starch  in  Wheat-Flour.  By  Karl 
Baumann  {Chem.  Centr.,  1899,  1,  547 ;  from  Zeit.  Unters.  Nahr.- 
Genussm.,  2,  27 — 29). — The  author  finds  that  chloral  rapidly  gela- 
tinises both  maize  and  wheat  starches,  and  cannot  therefore  be 
successfully  used  for  distinguishing  between  them.  A  more  suitable 
reagent  is  a  solution  of  potassium  hydroxide  of  1*8  per  cent,  strength. 
0*1  gram  of  the  suspected  flour  is  treated  in  a  test  tube  with  10  c.c. 
of  the  alkali  for  2  minutes,  and  the  alkali  is  then  nearly  neutralised 
by  adding  4 — 5  drops  of  25  per  cent,  hydrochloric  acid.  The  wheat 
starch  is  completely  gelatinised  by  this  treatment,  whilst  the  maize 
starch  remains  intact  and  may  be  readily  recognised  microscopically. 
Rye-flour  gelatinises  even  more  quickly  than  wheat-flour. 

L.  DE  K. 

Examination    of   Commercial    Flour.     By   Henry   Kraemer 

{J.    Amer.  Chem.  Soc,   1899,    21,   650— 663).— Details  are  given  of 
micro-chemical  methods  for  the  detection  of  maize  in  wheaten  flour. 

Detection  of  Formaldehyde  by  Means  of  Phloroglucinol. 
By  LuDWiG  Yanino  {Chem.  Centr.,  1899,  i,  710;  from  Pharm.  Gentr. 
Halle,  40,  101— 102).— The  author  (compare  Abstr.,  1898,  2,  545) 
recommends  Jorissen's  phloroglucinol  test  for  the  detection  of  form- 
aldehyde in  milk.  8 — 10  c.c.  of  the  sample  are  mixed  with  1 — 2  c.c. 
of  a  0*1  per  cent,  solution  of  phloroglucinol  and  a  few  drops  of  aqueous 
soda.  A  reddish  coloration  is  noticed  even  when  the  milk  contains 
but  4  parts  of  formaldehyde  per  million.  The  reaction  is  most  pro- 
nounced with  liquids  containing  0*5  per  cent.,  but  if  larger  quantities 
of  formaldehyde  are  present,  the  test  becomes  less  distinct,  and  with 
more  than  3  per  cent,  fails  altogether.  L.  de  K, 

48—2 
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Detection  of  Formaldehyde  in  Food  Stuffs.  By  Ferdinand 
Jean  {Chem.  Centr.j  1899,  1,  641  ;  from  Ann.  chim.  anal,  appl.^  4, 
41 — 42). — The  substance  to  be  tested  is  rubbed  to  a  thin  paste  with 
water  containing  about  one  per  cent,  of  sulphuric  acid.  When  dealing 
with  milk,  100  c.c.  of  the  sample  are  mixed  with  4  drops  of  sulphuric 
acid,  heated  in  a  300  c.c.  flask  to  80°  for  a  few  minutes,  and,  after 
adding  excess  of  dry  powdered  sodium  sulphate,  50  c.c.  are  distilled. 
The  distillate  is  then  tested  for  formaldehyde.  It  turns  red  on  adding 
a  solution  of  magenta  previously  decolorised  by  sulphurous  acid  ]  with 
aqueous  solution  of  aniline,  a  milky  turbidity  is  obtained,  and  with 
Nessler's  reagent  a  yellowish-  afterwards  brownish-red,  precipitate 
is  formed.  Phenylhydrazine  hydrochloride  gives  a  white  turbidity, 
and  an  alkaline  solution  of  sodium  nitroprusside  a  blue  colour ; 
these  tests  distinguish  it  from  acetaldehyde  which  gives  a  reddish 
colour. 

To  make  perfectly  sure,  the  following  test  should  be  applied  : — The 
distillate  is  mixed  with  3  drops  of  sulphuric  acid  and  ten  drops  of 
dimethylaniline  and  heated  for  1 — 2  hours  in  a  sealed  tube  at  40°  with 
frequent  shaking  ;  the  contents  are  then  put  into  a  porcelain  dish,  made 
alkaline  with  soda,  and  boiled  to  expel  the  dimethylaniline.  A  slight 
excess  of  acetic  acid  is  added  and  then  a  trace  of  lead  dioxide,  when  an 
intense  blue  colour  will  develop  should  formaldehyde  have  been 
present.  By  this  process  any  formaldehyde  which  has  entered  into 
combination  with  proteids  is  also  liberated.  L.  de  K. 

Estimation  of  Organic  Acids  in  Urine.  By  Leo  Steindler 
{Chem.  Centr.,  1899,  i,  643  ;  from  Osterr.  Chem.  Zeit.,  2,  70).— The 
sample  of  urine  is  first  titrated  with  standard  acid,  using  methyl- 
orange  as  indicator ;  this  shows  the  point  when  the  first  traces  of 
organic  acid  are  being  liberated.  The  titration  is  now  repeated,  using 
as  indicator  a  solution  of  dimethylamidoazobenzene,  which  will  turn 
red  the  moment  the  organic  acids  are  completely  liberated ;  the  differ- 
ence between  the  two  titrations  is  due  to  organic  acids,  which  may  be 
conveniently  expressed  in  terms  of  hydrochloric  acid.  The  author 
believes  that  the  process  involves  no  serious  sources  of  error. 

L.  DE  K. 

Quantitative  Separation  of  Isovaleric  and  Acetic  Acids.  By 
Alfred  C.  Chapman  {Analyst,  1899,  24,  114 — 116). — The  mixed  acids 
are  carefully  neutralised  with  sodium  hydroxide,  the  water  is  dis- 
tilled off  under  reduced  pressure,  and  the  residue  dried  for  a  short 
time  at  100° ;  it  is  then  powdered  and  boiled  with  acetone,  which 
must  contain  exactly  0*5  per  cent,  of  water,  when  the  sodium  iso- 
valerate  alone  dissolves  ;  the  liquid  is  filtered  hot,  and  the  residue  is 
washed  with  hot  acetone.  After  distilling  off  the  solvent,  the  sodium 
isovalerate  is  treated  with  sulphuric  acid  to  convert  it  into  sodium 
sulphate,  which  is  then  weighed ;  the  undissolved  sodium  acetate  is 
also  converted  into  sulphate,  and  from  the  amounts  of  sulphate  ob- 
tained the  quantities  of  the  respective  acids  are  calculated. 

L.  DE  K. 
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Wine- Vinegar.  By  K.  Farnsteiner  {Chem.  Gentr.,  1899, 
i,  710—711;  from  Zeit.  Unters,  Nahr.-Genussm.,  2,  198—209).— 
Three  samples  of  wine  were  mixed  with  one-fifth  of  their  bulk  of 
wine- vinegar  and  allowed  to  undergo  acetous  fermentation.  Of  each 
three  analyses  were  made,  one  at  the  beginning  of  the  experiment, 
one  some  three  weeks  later,  and  another  after  four  months.  The 
results,  which  have  been  tabulated,  show  a  large  decrease  in  alcohol 
and  also  a  loss  in  solid  matter.  The  amount  of  total  fixed  acidity  has 
decreased,  but  as  the  tartaric  acid  remains  unchanged,  the  loss  must 
have  been  caused  by  the  disappearance  of  malic  acid.  A  volatile 
substance  having  strong  reducing  properties,  although  seemingly  not 
an  aldehyde,  has  been  detected  in  four  years  old  wine-vinegars,  but  not 
in  commercial  samples.  L.  de  K. 

Detection  and  Separation  of  some  Unsaturated  Fatty- 
Acids.  By  K.  Farnsteiner  (Chem.  Centr.,  1899,  i,  545 — 547;  from 
Zeit.  Unters.  Nahr.-Genussm.i  2,  1 — 27). — Conversion  of  oleic  acid  into 
elaidic  acid  by  nitrous  acid,  and  separation  of  elaidic  acid  from  other 
unsaturated  acids. — Oleic  acid  may  be  separated  from  elaidic  acid  by 
treating  the  mixed  lead  salts  with  ether,  in  which  the  elaidate  is 
insoluble ;  or  the  mixture  may  be  treated  with  hot  benzene,  when  the 
elaidate  will  separate  in  crystals  on  cooling.  The  best  way  to  convert 
oleic  acid  into  elaidic  acid  is  to  act  on  1  gram  of  the  acid  at  10 — 20° 
with  20 — 25  c.c.  of  nitric  oxide  in  an  apparatus  from  which  the  air 
has  been  removed ;  an  equal  volume  of  oxygen  is  then  introduced, 
and  the  flask  is  well  shaken.  The  elaidic  acid,  which,  however, 
contains  about  14 — 18  per  cent,  of  oleic  acid,  is  then  obtained  as  a 
bluish-  or  greenish-white  substance  which  may  be  reduced  to  powder, 
and  melts  at  43°. 

Estimation  of  oleic  acid. — Dried  barium  oleate  is  practically  in- 
soluble in  benzene  ;  if  5  per  cent,  of  95  per  cent,  alcohol  is  added, 
it  dissolves  on  boiling,  but  practically  all  deposits  on  cooling.  The 
barium  salts  may  be  obtained  directly  by  heating  the  fats  for  15 
minutes  with  a  solution  of  barium  hydroxide  in  a  mixture  of  equal 
volumes  of  benzene  and  methylic  alcohol. 

A  table  is  given  showing  the  amount  of  saturated  acids,  unsaturated 
acids,  and  oleic  acid  in  olive  oil,  ground-nut  oil,  lard,  and  cocoa  butter. 

Detection  and  estimation  of  linoleic  acid. — By  brominating  liquid 
fatty  acids  Hazura  has  obtained  the  compounds  CjgHggOgBr^  and 
CjgHgoOgBrg.  On  reduction,  the  first  yields  linoleic  acid,  and  the 
second  linolenic  acid.  A  process  of  estimating  the  tetrabrominated 
compound  is  based  on  its  sparing  solubility  in  light  petroleum. 
When  both  occur  together,  they  are  dissolved  in  50  times  their  weight 
of  benzene,  an  equal  volume  of  absolute  alcohol  is  added,  and  the 
solution  is  titrated  hot  with  standard  alcoholic  potash,  with  phenol- 
phthalein  as  indicator.  On  cooling,  potassium  hexabromolinolenate  is 
deposited,  whilst  potassium  tetrabromolinoleate  remains  in  solution. 

L.  de  K. 

Estimation  of  Oxalic  Acid  in  Urine.  By  Ernst  Salkowski 
{Zeit.  anal.  Chem.,  1899,  38,  394;  from  Centr.  med.  Wiss.,  1899,  257). 
—Advantage  is  taken  of  the  solubility  of   oxalic  acid   and  almost 
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complete  insolubility  of.  phosphoric  acid  in  ether.  Half  a  litre  of 
urine  is  evaporated  to  one-third,  mixed  with  20  c.c.  of  hydrochloric 
acid  of  sp.  gr.  1*12,  and  thrice  extracted  by  shaking  with  200 — 250  c.c. 
of  ether  containing  5 — 10  per  cent,  of  alcohol.  The  ethereal  extract 
is  filtered  through  a  dry  filter,  distilled,  and  after  addition  of  water 
concentrated  to  about  20  c.c,  the  solution  made  feebly  alkaline  with 
ammonia,  mixed  with  1 — 2  c.c.  of  calcium  chloride,  and  acidified  with 
acetic  acid.  The  precipitate  of  calcium  oxalate  is  weighed  in  the 
usual  manner.  With  a  mixed  diet,  human  urine  contains  0*128  gram 
of  oxalic  acid  per  100  grams  of  nitrogen.  M.  J.  S. 

Solubility  of  Calcium  Tartrate.  By  Henrik  Enell  {Zeit.  anal. 
Chem.,  1899,  38,  368—369  ;  from  Nor  disk.  farm.  tid.  1896).— At  15°, 
1  part  of  calcium  tartrate  dissolves  in  2630  parts  of  water,  3850  parts 
of  glacial  acetic  acid,  296 — 303  parts  of  25  per  cent,  acetic  acid,  2280 
to  5242  parts  of  concentrated  potassium  hydrogen  tartrate  solution, 
or  350 — 385  parts  of  3  per  cent,  acetic  acid  saturated  with  potassium 
hydrogen  tartrate.  Potassium  hydrogen  tartrate  containing  calcium 
may  be  readily  purified  by  washing  with  dilute  acetic  acid  (compare 
Abstr.,  1897,  ii,  608).  M.  J.  S. 

Estimation  of  Uric  Acid.  By  E.  Mallet  {Zeit,  anal.  Chem.,  1899, 
38,  396 — 397  ;  from  Ann.  chim.  anal.  appL,  4,  82). — The  uric  acid  is 
precipitated  as  copper  salt  by  mixing  100  c.c.  of  urine  with  10  c.c. 
of  a  16  per  cent,  solution  of  sodium  carbonate  and  taking  82  c.c.  of 
the  filtrate  for  the  precipitation  of  the  copper  salt.  The  latter,  after 
washing  until  free  from  alkali,  is  dissolved  in  500  c.c.  of  water  con- 
taining 5  c.c.  of  sulphuric  acid,  and  titrated  with  iV710  permanganate. 
The  number  of  c.c.  of  permanganate  expresses  directly  the  number 
of  centigrams  of  uric  acid  per  litre  of  urine.  M.  J.  S. 

Preparation  of  Homogentisic  Acid  and  its  Detection  in 
Urine.  By  Karl  H.  Huppert  {Zeit.  anal.  Chem.,  1899, 38, 395—396  ; 
from  Deut.  Arch.  hlin.  Med.,  64). — The  urine,  concentrated  to  one- 
sixth,  is  shaken  with  \\ — 2  vols,  of  ether;  the  residue  from  the 
ethereal  extract  is  dissolved  in  water,  and  the  boiling  solution  pre- 
cipitated by  a  copious  addition  of  lead  acetate,  the  dark  coloured 
precipitate  being  immediately  removed  by  filtration.  The  crystals, 
which  will  have  deposited  from  the  filtrate  by  the  following  day,  are 
collected,  washed  well  with  water,  and  treated  with  hydrogen  sulphide 
in  boiling  water.  The  solution  is  freed  from  hydrogen  sulphide  by 
heating  to  55 — 60°  in  a  vacuum,  and  the  precipitation  with  lead 
acetate,  &c.,  repeated  until  a  white  lead  salt  is  obtained.  The  acid 
solution  obtained  from  this  deposits  crystals  when  concentrated  in  a 
vacuum  over  sulphuric  acid.  A  further  quantity  may  be  obtained 
from  the  mother  liquor  of  the  first  crop  of  crude  lead  salt  by  treating 
with  hydrogen  sulphide,  concentrating  the  filtrate,  triturating  with 
solid  lead  acetate,  and  washing  the  paste  on  a  suction  filter,  first  with 
a  saturated  lead  acetate  solution,  and  then  with  water.  This  pre- 
cipitate is  then  purified  as  before. 

On  moistening  the  solid  acid  with  potash  solution  and  allowing 
access  of  air,  the  crystals  become  surrounded  with  a  dark  green  border 


I 


ANALYTICAL   CHEMISTRY.  707 

which  persists  as  long  as  any  of  the  substance  remains  undissolved, 
and  passes  then  into  brown.  If  the  crystals  are  completely  immersed 
in  the  liquid,  the  brown  coloration  is  obtained  at  once.  A  solution 
of  the  crystals  in  methylic  alcohol  treated  with  sodium  methoxide 
exhibits  a  blue  colour  in  thin  layers  (compare  Abstr.,  1897,  ii,  576  ; 
1891,  1129  j  1892,  925).  M.J.  S. 

Composition  of  Milk  and  Milk  Products.  By  Henry  Droop 
Richmond  {Analyst,  1899,  24,  197 — 201.  Compare  Abstr.,  1897,  ii, 
511). — The  paper  deals  with  a  large  number  (over  29,000)  of  samples  of 
milk  analysed  in  the  laboratory  of  the  Aylesbury  Dairy  Co.  in  1898. 

The  standards  for  milk  again  prove  to  be  fair,  as  most  of  the 
samples  were  much  above  the  requirements  in  every  constituent ;  a 
few  gave  non-fatty  solids  so  low  that,  judging  by  these  only,  they 
might  have  been  condemned  as  containing  5 — 6  per  cent,  of  water, 
but  it  was  ascertained  that  the  deficiency  was  mainly  in  milk-sugar, 
the  more  important  constituents — fat,  proteids,  and  ash — being  present 
in  normal  quantity.  No  sample  which  falls  a  little  below  the  accepted 
standard  should  be  condemned  unless  the  proteids  and  ash  are  also 
rather  low.  Vieth's  ratio  for  sugar,  proteids,  and  ash  of  13:9:2 
was  again  practically  confirmed. 

An  analysis  of  cream  shows  the  great  variation  in  the  composition 
of  this  article,  but  it  seems  that  the  non-fatty  solids  contain  the  usual 
proportion  of  milk  sugar,  which  fact  upsets  Storch's  evidence  for  the 
presence  of  anew  proteid  in  milk  (Abstr.,  1897,  ii,  420). 

Analyses  of  butter  are  communicated,  showing  that  the  refractive 
index  at  35°  varies  from  46 — 47° ;  a  butter  prepared  in  the  Channel 
Islands  gave,  however,  the  figure  43*8°. 

Interesting  analyses  are  given  of  so-called  **  putrid  slime,"  which  is 
in  reality  a  product  from  milk  deposited  on  the  sides  of  the  drum  of  a 
separator:  Solids  (of  one  of  the  three  samples  examined),  29'2  ;/a^, 
1*3;  milk  solids,  calculated,  7*2;  other  non-fatty  solids,  17*5;  ash, 
3*2,  including  1*28  P2O5.  This  substance,  although  also  containing 
any  dirt  present  in  the  milk,  is  no  doubt  largely  composed  of  Storch's 
mucoid.  Its  average  quantity  in  milk  amounts  to  about  0032  per 
cent.  L.  DE  K. 

Milk  Analysis.  By  Leonard  de  Koningh  (Analyst,  1899,  24, 
142 — 146). — Analysis  of  sour  milk. — If  this  is  not  too  much 
decomposed,  the  sp.  gr.  may  be  taken  with  a  milk-hydrometer,  the 
sample  being  previously  liquefied  by  adding  5  c.c.  (or  more)  of  a  solu- 
tion of  sodium  hydroxide  of  sp.  gr.  1*03  to  95  c.c.  of  the  sample.  If 
the  sp.  gr.  of  the  mixture  should  differ  much  from  1*030,  a  correction 
should  be  made  by  deducting  from  the  gravity  found  (excess  over  1000) 
1*5,  and  dividing  the  difference  by  0*95.  As,  however,  milk  loses  in 
gravity  by  addition  of  alkali,  the  author  suggests  the  addition  of  0*8 
to  the  gravity  obtained.  The  alkaline  milk  may  be  used  for  the 
estimation  of  the  fat  in  the  Leff mann-Beam  apparatus,  allowance  being 
made  for  the  slight  dilution. 

Detection  of  cane  sugar. — As  the  ordinary  non-fatty  solids  process 
may  fail  where  cane-sugar  has  been  added  to  mask  the  adulteration, 
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it  is  suggested  that  all  samples  should  be  tested  for  cane  sugar  by  a 
slightly  modified  form  of  Cotton's  molybdic  acid  process;  10  c.c.  of 
the  milk  are  mixed  with  2  c.c.  of  a  cold  saturated  solution  of  pure 
ammonium  molybdate  and  8  c.c.  of  dilute  hydrochloric  acid  (1:8), 
and  the  mixture  heated  for  6  minutes  at  80°.  A  blue  coloration  is 
developed  if  the  sample  contains  5  per  cent,  or  more  of  added  sugar 
solution  of  sp.  gr.  1*0308.  If  the  milk  is  very  stale,  the  test  is  less 
satisfactory. 

Detection  of  boric  acid. — 100  c.c.  of  the  sample  are  heated  to  boiling 
in  a  large  beaker  covered  with  a  light  dish  containing  cold  water  ; 
the  flame  is  at  once  removed  and  8  c.c.  of  dilute  nitric  acid  (1  part 
of  fuming  acid  diluted  to  50  parts)  added  ;  the  coagulum  which  forms 
will  occupy  about  8  c.c.  When  cold,  the  liquid  is  filtered  through 
muslin,  80  c.c.  are  collected,  and  0*8  gram  of  dry  sodium  carbonate 
added ;  the  whole  may  now  be  rapidly  evaporated  and  burnt  in  a 
large  platinum  dish,  and  the  portion  soluble  in  water  then  tested  for 
boric  acid  by  any  recognised  process.  L.  de  K. 

Possible  Source  of  Error  in  Modifications  of  the  Leffmann- 
Beam  Method  for  the  Estimation  of  Fat  in  Milk.  By  Henry 
Droop  Richmond  and  F.  R.  O'Shaughnessy  (Analyst,  1899,  24, 
146 — 148). — In  the  original  process  devised  by  Leffmann  and  Beam, 
the  milk  was  mixed  with  a  solution  consisting  of  equal  volumes  of 
amylic  alcohol  and  hydrochloric  acid,  and  finally  with  sulphuric  acid. 
In  a  modification  of  this  process  devised  by  Gerber  the  use  of  hydro- 
chloric acid  is  omitted.  From  the  results  of  a  series  of  experiments 
the  authors  conclude  that  Gerber's  method,  when  carefully  practised, 
generally  gives  good  results,  but  may  at  times  lead  to  error,  particu- 
larly in  hot  weather.  They  also  show  the  advisability  of  first  adding 
the  sulphuric  acid,  next  the  milk,  and  then  the  amylic  alcohol.  If 
the  acid  and  amylic  alcohol  are  added  first,  a  mixture  is  obtained  which, 
when  diluted  with  milk,  throws  up  an  amylic  compound,  by  which 
the  layer  of  fat  may  become  sensibly  increased  in  volume. 

L.  DE  K. 

Estimation  of  Fat  in  Milk,  using  Light  Petroleum  as  a  Solvent. 
By  Henry  Droop  Richmond  and  C.  H.  Rosier  {Analyst,  1899,  24, 
172 — 174). — The  authors  prefer  using  light  petroleum  instead  of 
ether  in  milk  analyses,  as  it  is  insoluble  in  aqueous  liquids.  To 
properly  extract  the  fat,  the  operation  should  be  conducted  as  follows  : 

9  c.c.  of  91  per  cent,  sulphuric  acid  are  measured  into  a  tube  holding 
50  c.c.  and  constricted  just  above  the  point  to  which  20  c.c.  reaches  ; 

10  grams  of  milk  are  introduced  without  mixing  it  with  the  acid,  and 
0*9  c.c.  of  amylic  alcohol  is  then  added,  and  the  whole  well  shaken. 
When  cooled  to  25°,  20  c.c.  of  light  petroleum  are  added,  and  the 
mixture  is  again  thoroughly  shaken  two  or  three  times.  When 
separation  is  complete,  the  petroleum  is  blown  o£E  into  a  tube  con- 
taining 20  c.c.  of  water,  with  which  it  is  shaken  to  remove  traces 
of  acid ;  the  acid  liquid  is  washed  with  a  little  more  light  petr- 
oleum, which  is  added  to  the  main  bulk.  The  fat  solution  is  finally 
blown  off  into  a  tared  flask,  and  the  light  petroleum,  which  should  boil 


ANALYTICAL  CHEMISTRY.  709 

below    80°,   is   then   distilled   off    and  the    residual   fat   dried    and 
weighed.  ,  L.  de  K. 

Apparatus  for  Estimating  Total  Solids  and  Fat  in  Milk. 
By  S.  SoNN  {Zeit.  anal.  Chem.,  1899,  38,  353). — An  aluminium  boat 
with  a  cover  is  charged  with  about  2  grams  of  cotton- wool  freed  from 
fat,  and  is  then  dried  and  weighed.  Twenty  c.c.  of  the  milk  are 
dropped  upon  the  wool,  the  boat  is  reweighed  and  dried  in  an  oven 
until  constant  in  weight.  It  is  then  slipped  into  a  cylindrical  metal 
(nickel-plated)  cylinder,  closed  at  the  bottom,  and  furnished  with  an 
internal  self-starting  syphon,  the  bend  of  which  is  a  little  higher  than 
the  upper  end  of  the  boat.  This  cylinder  fits  loosely  into  a  glass 
tube,  narrowed  at  its  lower  end  for  passing  through  the  cork  of  the 
flask  in  which  the  fat  solution  is  to  be  received,  and  is  fitted  with  a 
condenser.  The  extraction  proceeds  in  the  same  manner  as  with  a 
Soxhlet  extractor,  and  when  it  is  complete  the  boat  is  redried  and  the 
amount  of  fat  ascertained  from  the  loss  of  weight.  M.  J.  S. 

Physical  and  Chemical  Constants  of  Butter-Fat.  By  C.  A. 
Browne  {J.  Amer.  Chem.  Soc,  1899,  21,  612— 633).— The  results  of 
a  large  number  of  analyses  of  genuine  butter  fats  are  given.  The 
figures  include  the  sp.  gr.  at  40°  (water  at  15*5°),  the  melting  point, 
the  acid  number,  the  saponification  number,  the  ether  number,  the 
iodine  number,  the  Keichert  and  Reichert-Meissl  numbers,  the  in- 
soluble acids  per  cent.,  the  acetyl  number,  the  glycerol,  the  total 
and  soluble  fatty  acids,  the  sp.  gr.  of  the  insoluble  acids  at  20° 
(water  at  20°),  the  melting  point  of  the  insoluble  acids,  the  saponifica- 
tion number  of  the  insoluble  acids,  the  mean  molecular  weight  of  the 
insoluble  acids,  the  sp.  gr.  of  the  soluble  acids  at  20°  (water  at  20°), 
the  saponification  number  of  the  soluble  acids,  and  the  mean  molecular 
weight  of  the  soluble  acids. 

Full  particulars  as  to  the  methods  of  determining  these  constants 
are  given.  The  results  show  the  great  variation  in  composition  of 
butter-fats,  chiefly  due  to  the  quality  of  the  cattle  food,  and  many  a 
genuine  butter  might  be  condemned  as  containing  margarine ;  if, 
however,  prepared  from  the  mixed  milk  of  a  large  herd  of  cows,  there 
is  less  danger  of  this  happening. 

The  author  points  out  the  importance  of  not  heating  the  butter 
above  50°  when  preparing  the  butter-fat  for  analysis.  L.  de  K. 

Butter  and  its  Adulterations.  By  C.  B.  Cochran  (C/iem.  Centr.y 
1899,  i,  709—710;  from  J.  Franklin  Inst.,  1898,  147,  85—97).— 
The  author  states  (compare  Abstr.,  1898,  ii,  198)  that  in  eastern 
Pennsylvania  about  5  per  cent,  of  cotton  seed  oil  (sold  under  the 
name  of  "cream  ripener")  is  added  during  the  churning  to  increase 
the  yield  of  butter  or  rather  to  make  this  hold  more  water.  This 
fraud  may  be  readily  detected  by  the  Bechi  test.  Another  fraud  now 
frequently  practised  consists  in  melting  stale,  unsaleable  butter  and 
then  rechurning  the  clarified  fat  with  the  fresh  milk  or  buttermilk, 
the  resulting  product  being  sold  as  fresh  butter.  If  otherwise  un- 
adulterated, this  sophistication  may  be  detected  chemically  by  the 
high  percentage  of   free  acidity  and   physically  by  Valenta's  acetic 
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acid  test  as  the  critical  point  or  turbidity  temperature  is  lowered 
from  60°  to  about  50° ;  also  when  applying  Jean's  modification  of  this 
test,  the  amount  of  acetic  acid  required  will  be  raised  in  the  propor- 
tion of  7  to  10.  The  fraud  may  also  be  detected  microscopically, 
using  polarised  light.  Fresh  butter  is  amorphous,  and  the  field  is 
dark  and  even.  Butter  which  has  been  melted  is  more  or  less  crys- 
talline, and  presents  an  uneven,  spotted  field.  L.  de  K. 

Cryoscopic  Examination  of  Butter  and  Margarine.  By 
PouRET  {Bull.  Soc.  Ghim.,  1899,  [iii],  21,  738— 740).— By  the  cryoscopic 
method,  using  benzene  as  solvent,  the  author  has  determined  the 
molecular  weight  of  various  samples  of  the  fat  of  pure  butter  and  finds 
that  it  lies  between  the  limits  631  and  662,  whilst  that  of  margarine 
is  practically  constant  between  840  and  860.  A  determination  of  the 
molecular  weight  of  a  sample  of  butter-fat  thus  renders  it  possible  to 
ascertain  rapidly  whether  margarine  is  present  as  an  adulterant,  since 
15  per  cent,  of  the  latter  increases  the  molecular  weight  by  30 — 35 
units,  an  amount  greater  than  the  extreme  variation  observed  by  the 
author  amongst  pure  butters.  The  presence  of  '*  vegetaline,"  the 
fat  obtained  from  cocoa-nut  oil,  which  is  often  used  to  adulterate 
butter,  cannot,  however,  be  detected  by  this  method,  as  the  cocoa-fat 
has  a  molecular  weight  lying  within  the  limits  of  the  values  obtained 
for  pure  butter-fat.  W.  A.  D, 

ParaflBn  as  an  Adulterant  of  Oleomargarine.  By  Joseph  F. 
Geisler  {J.  Amer.  Chem.  Soc,  1899,  21,  605— 608).— Solid  paraffin 
frequently  occurs  in  margarines ;  it  is  added,  not  to  cheapen  the  article, 
but  to  improve  its  appearance. 

Any  quantity  above  2  or  3  per  cent,  may  be  detected  as  follows : 
2 '5  grams  of  the  sample  are  saponified  with  20  c.c.  of  alcohol  containing 
1  gram  of  potassium  hydroxide,  and  an  equal  volume  of  water  is  then 
added ;  the  paraffin  will  collect  on  the  surface,  and  may  then  be 
further  identified.  Large  quantities  will  betray  their  presence  by  the 
abnormally  low  sp.  gr.  of  the  sample  at  100°  F.,  and  by  its  not  giving 
a  clear  liquid  on  saponification. 

The  fraud  may  also  be  detected  with  the  aid  of  the  microscope ;  two 
photomicrographs  are  given  in  illustration.  The  author  states  that 
no  proofs  have  as  yet  been  brought  forward  to  show  that  paraffin,  even 
when  diluted  with  butter-fat,  is  harmless  to  the  system. 

L.  DE  K. 

Iodine  Absorption  of  Commercial  Tallow.  By  Alfred  Smetham 
{J.  Soc.  Chem.  Ind.,  1899,  18,  830— 331).— The  author  shares  the  views 
of  many  authorities  that  the  iodine  absorption  figure  offers  the  most 
trustworthy  method  of  ascertaining  the  value  of  tallow  and  similar 
fats  for  candle  or  soap  making.  In  using  Hiibl's  test,  it  is  important 
to  use  absolute  alcohol  and  to  keep  the  solutions  of  the  iodine  and  the 
mercuric  chloride  separate.  As  a  good  deal  depends  on  the  length  of 
time  of  action,  the  author  now  allows  the  iodine  to  act  on  the  fats  for 
18  hours. 

A  table  is  given  showing  the  iodine  absorption  figure  of  a  large 
number  of  tallows  of  different  kind  and  origin.  L.  de  K. 
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Saponification  Value  of  Pish-Oils.  By  Wilhelm  Fahrion 
(Chem.  Oentr.y  1899,  i,  645—646 ;  from  Chem.  Rev.  Fett.  Harz.-Ind., 
6,  25 — 29). — The  saponification  number  of  fish  oils  is  not  constant. 
Sardine  oil,  for  instance,  gives  numbers  varying  from  185 — 199,  and 
stickleback  oil  from  178 — 210.  The  saponification  may  be  effected  by 
boiling  with  alcoholic  potash,  or  in  the  cold  by  dissolving  in  light 
petroleum  and  adding  alcoholic  soda ;  in  this  case,  it  is  important  to 
dissolve  the  soda  in  absolute  alcohol. 

Oils  with  a  high  iodine  number,  excepting  haddock  oil,  give  too  high 
and  irregular  results,  as  they  are  decomposed  by  excess  of  alkali  into 
fatty  acids  with  a  lower  molecular  weight ;  there  is,  however,  no  such 
danger  when  the  author's  method  for  taking  the  inner  saponification 
number  is  used  (Abstr.,  1898,  ii,  654). 

Fatty  acids  may  be  prevented  from  undue  oxidation,  caused  by  long 
heating  at  100°,  by  evaporating  their  solutions  in  light  petroleum  to 
dryness  in  several  platinum  dishes  and  drying  the  residue  for  half  an 
hour  on  the  water-bath ;  in  presence  of  any  water,  the  residue  should 
first  be  moistened  with  a  little  absolute  alcohol.  L.  de  K. 

The  Iodine  Number  of  Linseed  Oil.  By  J.  J.  A.  Wus  {Ghem.^ 
Centr.,  1899,  i,  646  ;  from  Chem.  Rev.  Fett.  Harz.-Ind.,  6,  29—31). 
— The  author  has  determined  the  iodine  number  of  a  large  number  of 
linseed  oils  of  undoubted  purity  and  freshness  by  means  of  his  new 
process  with  iodine  chloride  and  acetic  acid  (Abstr.,  1898,  ii,  412). 

The  results  of  other  authors  are  confirmed  as  to  the  quality  of  the 
oil  varying  with  the  source  of  the  seed.  Oil  pressed  from  Dutch  seed 
showed  an  iodine  number  of  193 — 201  ;  from  East  Indian  seed, 
182—187;  from  La  Plata  seed,  174—182;  from  North  American 
seed,  177 — 188;  from  Baltic  provinces,  192 — 200;  from  Central 
Russia,  188 — 189  ;  from  Black  Sea  districts,  176 — 182  ;  from  Danube 
districts,  182. 

The  iodine  number  increases  with  the  sp.  gr.  of  the  sample,  which  is 
determined  commercially  by  the  aid  of  Fischer's  instrument. 

L.  DE  K. 

Maize  Oil  (Corn  Oil).  By  Leonard  Archbutt  {J.  Soc.  Chem.  Ind., 
1899,  18,  346 — 347). — The  author  has  tested  an  authentic  sample  of 
maize  oil  with  the  following  results  :  Sp.  gr.,  0*9243  at  15*5°;  absolute 
viscosity,  0*789  at  15*5°  ;  Maumen^  test  using  acid  containing  97  per 
cent,  of  hydrogen  sulphate,  81*6°;  saponification  value,  18*97;  iodine 
absorption  figure,  1227;  unsaponifiable  matter,  1*69  per  cent.,  and 
free  acid  calculated  as  oleic  acid,  2*4  per  cent. 

From  these  figures,  and  also  from  practical  drying  tests,  it  may  be 
concluded  that  maize  oil  is  a  semi-drying  oil,  rather  more  strongly 
drying  than  cotton  seed  oil,  and  that  it  must  be  considered  unfit  for 
lubricating  purposes.  L.  de  K. 

Composition  of  the  Patty  Oil  of  Cedar  Seeds.  By  D.  Krylofp 
{Chem.  Centr.,  1899,  i,  592  ;  from  J.  Russ.  Chem.  Soc,  1898,  30, 
924 — 926). — A  sample  of  commercial  Siberian  cedar  seed  oil,  solidified 
at  20°,  had  a  sp.  gr.  09326  at  070°,  iodine  number  149-5—150*5, 
Reichert-Meissl  number  2*0,   Hehner   number   93*33,    saponification 
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coefficient  191 '8,  and  acid  coefficient  1*09.  The  elaidin  test  showed 
the  presence  of  a  small  quantity  of  olein.  The  crystalline  acids  pre- 
cipitated from  the  oil,  when  purified,  melted  at  63°,  and  had  the 
composition  of  palmitic  acid ;  the  filtrate,  when  treated  with  potassium 
permanganate  by  Saytzeff's  method  (/.  Russ.  Chem.  Soc,  17,  419), 
yields  the  tetrahydroxystearic  acid  melting  at  165°  obtained  from 
linseed  oil  by  Reformatsky,  and  a  substance  which  melts  at  140°  and 
is  probably  dihydroxystearic  acid.  Cedar  seed  oil  is  therefore  very 
similar  to  linseed,  hempseed,  and  other  fatty  oils,  resembling  the  first 
particularly  in  respect  to  its  content  of  unsaturated  acids.  Its  con- 
tent of  linoleic  acid  is  about  the  same  as  that  of  the  drying  oils. 

E.  W.W. 

Cacao  Butter.  By  Julius  Lewkowitsch  {J.  Soc.  Chem.  Ind. 
1899,  18,  556 — 558).— The  Reichert-Meissl  value  of  cacao  butter  has 
been  recorded  as  3*52,  but  the  author  states  that  it  varies  from  0  20 
to  0*83.  The  adulteration  with  large  quantities  of  cocoa-nut  oil  or 
palm-nut  oil  may  therefore  be  detected  by  the  large  increase  of  volatile 
soluble  fatty  acids. 

Filsinger  has  stated  that  when  two  grams  of  cacao  butter  are  dis- 
solved in  6  c.c.  of  a  mixture  of  4  parts  of  ether  and  1  part  of  alcohol, 
the  solution  remains  clear  when  cooled  to  0°,  whilst  the  presence  of  as 
little  as  5  per  cent,  of  tallow  causes  crystallisation.  The  author  states 
that  this  test  is  apt  to  mislead,  as  some  undoubtedly  genuine  samples 
deposited  crystals  at  9°,  and  some  even  at  12°.  When  the  adulteration 
with  tallow  has  been  practised  to  the  extent  of  more  than  10  percent., 
the  tallow  crystals  may  be  readily  recognised  by  the  microscope,  as 
they  appear  like  curved  tufts  somewhat  of  the  shape  of  an  "y,"  the 
ends  of  the  /  resembling  horse-tails,  whereas  cacao  butter  crystals 
have  the  appearance  of  densely-packed  clusters  of  needles  radiating 
in  all  directions  from  a  common  centre.  Unfortunately,  when  less 
than  10  per  cent,  of  tallow  is  present,  the  tallow  crystals  lose  much  of 
their  characteristic  appearance. 

A  better  proof  of  the  adulteration  with  tallow  or  similar  fats  is 
the  presence  of  cholesterol,  which  is  readily  isolated  and  recognised 
microscopically. 

The  author  also  states  that  although  cacao  butter  does  not  readily 
turn  rancid  if  properly  kept,  it  will  turn  quite  as  rancid  as  any  other 
fat  under  very  unfavourable  conditions,  and  it  then  acquires  a  nauseous 
taste  and  smell.  L.  de  K. 

Testing  of  Oil  and  Spirit  of  Mustard.  By  Johannes  Gadamer 
(Arch.  PAarm.,  1899, 237, 372— 378). — The  method  previously  described 
(this  vol.,  ii,  455,  where  for  4'5  read  4*65),  does  not  always  give  trust- 
worthy results.  It  is  assumed  that  the  allylthiocarbimide  is  first  con- 
verted into  allylthiocarbamide,  CS:NC3H5  +  NH3  =  NH2-CS-NHC3H5, 
from  which  the  silver  nitrate  then  abstracts  hydrogen  sulphide  with 
formation  of  silver  sulphide  and  allycyanamide,  NHg-CS-NHCgH^  + 
2AgN03  -I-  2NH3  =  AggS  -H  CN-NHCgH^;  2 AgN03  is  thus  removed  from 
solution  for  each  mol.  of  thiocarbimide  originally  present.  It  is  quite 
possible  that  some  of  the  compound  NHg'CS'NHCgHg,  AgNOg  (Abstr., 
1896,  i,  140)  may  be  deposited,  and  only  slowly  undergo  further  decomposi- 
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tion  ;  if  so,  only  lAgNOg  would  be  removed  per  mol.  of  the  thiocarbamide 
as  regards  a  portion  of  the  latter,  and  this  would  affect  the  result  of 
the  titration.  Now  it  is  conceivable  that  this  source  of  error  might  be 
avoided  by  using  a  larger  excess  of  silver  nitrate,  when  the  com- 
pound !N'H2*CS*N'HC3H5,2AgN'03  {loc.  cit.)  might  be  deposited  instead, 
and  as  this  requires  2AgN03  P®^  ™^^-  ^^  *^®  thiocarbimide,  the  titra- 
tion would  not  be  affected ;  as  a  matter  of  fact,  it  was  found  that  a 
larger  excess  of  silver  nitrate  is  beneficial,  and  the  method  is  to  be 
modified  as  follows :  Of  the  spirit  of  mustard,  5  c.c.  (  =  4'2  grams)  are 
allowed  to  remain  with  50  c.c.  of  iV/10  silver  nitrate  solution  and 
10  c.c.  of  officinal  ammonia  solution  (German  pharmacopoeia)  for  24 
hours  in  a  well  stoppered,  graduated  flask  of  100  c.c.  capacity,  the  flask 
being  shaken  frequently.  After  dilution  to  the  mark,  50  c.c.  of  the 
clear  filtrate,  mixed  with  6  c.c.  of  officinal  nitric  acid  and  1  c.c.  of 
ferric  ammonium  sulphate  solution,  must  require  not  more  than  17*15 
and  not  less  than  16*6  c.c.  (116'5)  of  iV^lO  ammonium  thiocyanate 
solution  to  produce  a  red  coloration.  This  corresponds  with  92*5 — 100 
per  cent,  of  CSINC3H5  in  the  oil. 

Experiments  with  oils  from  different  sources  are  quoted,  and  the 
conclusion  is  drawn  from  them  that  the  percentage  of  sulphur  assigned 
by  Grutzner  (this  vol.,  ii,  530)  to  the  pure  natural  oil  is  too  low  ;  it 
is,  perhaps,  admissible  to  replace  the  number  17*15  by  17*2  c.c,  in 
order  to  allow  a  somewhat  wider  margin.  C.  F.  B. 

Volumetric  Estimation  of  Aniline.  By  Maurice  FfiANgois 
(/.  Fharm.,  1899,  [vi],  9,  521— 524).— The  principle  of  the  method 
depends  on  the  fact  that,  if  bromine  water  is  added  to  an  aniline  solu- 
tion which  contains  a  little  sulphate  of  indigo  as  indicator^  the  bromine 
does  not  act  on  the  indigo  until  all  the  aniline  has  been  converted  into 
tribromaniline.  The  bromine  water  (5  grams  bromine  in  1000  c.c. 
water)  is  standardised  by  means  of  an  aqueous  solution  of  aniline 
hydrochloride,  which  contains  1*392  grams  of  the  pure  salt  in  1000  c.c. 
(i  c.c.  =0*001  aniline).  The  bromine  water,  if  exposed  to  the  air,  is 
continually  losing  bromine  ;  it  is  therefore  essential  (1)  ito  use  a 
burette  of  such  capacity  that  it  contains  enough  bromine  water  for 
both  the  standardisation  and  estimation  without  refilling ;  (2)  to  close 
the  end  of  the  burette  with  a  plug  of  cotton  wool ;  (3)  to  find  approxi- 
mately the  number  of  c.c.  of  bromine  water  required,  and  then,  in  the 
final  titration,  to  add  nearly  the  whole  at  once,  in  order  to  avoid 
the  slight  loss  of  bromine  which  occurs  when  drops  of  the  solution  fall 
through  the  air.  The  method  may  be  applied  to  solutions  containing 
aniline  or  its  hydrochloride,  the  presence  of  ammonium  chloride  does 
not  vitiate  the  result,  and,  finally,  if  the  solution  to  be  titrated  con- 
tains mineral  substances  which  would  react  with  the  bromine,  the 
aniline  may  be  liberated  by  potash  and  distilled  in  steam.  The  degree 
of  dilution  of  the  aniline  solution  does  not  influence  the  result. 

H.  K.  Le  S. 

Volumetric  Estimation  of  Alkaloids.  By  Eli^  Falieres 
(Compt.  rend.,  1899,  129,  110— HI).— The  estimation  of  alkaloids  by 
titration  with  an  acid  is  in  many  cases  unsatisfactory,  because  the  colour 
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change  of  the  indicator  is  not  sharply  defined,  and  also  is  more  or  less 
masked  when,  as  is  often  the  case,  the  alkaloidal  solutions  are  coloured. 
To  obviate  these  and  other  difficulties  which  are  experienced  when 
ordinary  indicators  are  used,  the  author  employs  an  ammoniacal  solu- 
tion of  copper  as  indicator ;  the  point  of  neutralisation  is  then  made 
evident,  not  by  a  colour  change,  but  by  the  precipitation  of  copper 
oxide,  which  is  most  readily  seen.  The  copper  solution  is  prepared 
by  dissolving  10  grams  of  copper  sulphate  in  about  500  c.c.  of  water, 
adding  ammonia  until  the  precipitate  first  formed  is  nearly  all  dis- 
solved, filtering,  and  diluting  to  a  litre.  This  solution  is  titrated  by 
means  of  decinormal  sulphuric  acid.  For  an  estimation,  0  1  gram  of 
the  alkaloid  is  dissolved  in  20  c.c.  of  decinormal  sulphuric  acid,  the 
flask  placed  on  a  black  surface,  and  the  ammoniacal  copper  solution 
added  until  there  is  a  persistent  turbidity  in  the  liquid.  The  volume 
of  copper  solution  used  corresponds  with  the  amount  of  sulphuric  acid 
uncombined  with  the  alkaloid,  and,  therefore,  the  amount  of  acid  com- 
bined with  the  alkaloid  is  readily  calculated.  In  estimating  the  total 
alkaloids  in  cinchona  bark  by  this  method,  the  colouring  matter  need 
not  be  removed  before  titration.  H.  K.  Le  S. 

A  New  Method  for  the  Estimation  of  Morphine  in  Opium. 
By  Harry  M.  Gordin  and  Albert  B.  Prescott  {Arch.  Pharm.y  1899, 
237,  380— 384).— The  method  described  previously  (this  vol.,  i,  90) 
has  been  modified  in  so  far  that  the  maceration  of  the  drug  with  the 
ammoniacal  mixture  is  continued  for  6 — 6  instead  of  3  hours,  and  the 
evaporation  of  the  liquid  is  effected  at  the  ordinary  temperature  in  a 
good  draught.  Further,  the  morphine  is  extracted  by  percolation 
with  a  mixture  of  chloroform  and  absolute  alcohol  (5  :  1  by  volume) 
instead  of  with  acetone,  and  the  evaporation  of  the  solvent  is  again 
effected  in  a  good  draught ;  an  excellent  percolator  for  this  purpose  is 
obtained  by  cutting  off  the  upper  3/5  of  a  50  c.c.  burette,  and  using 
the  lower  part  with  a  plug  of  cotton-wool  placed  above  the  stopcock. 

An  alkalimetric  estimation  may  also  be  employed,  either  alone  or 
combined  with  the  iodometric  one.  In  this  case,  3  grams  of  the  drug 
are  treated  just  as  in  the  other  method  up  to  the  evaporation  of  the 
chloroform-alcohol  mixture.  The  residue  of  morphine  is  then 
ground  with  50  c.c.  of  Nj^O  sulphuric  acid,  and  rinsed  with  water  into 
a  tall,  narrow  measuring  cylinder,  the  whole  diluted  to  90  c.c,  shaken, 
and  allowed  to  settle  for  a  time,  after  which  75  c.c.  are  filtered  into  a 
beaker  and  mixed  with  30  or  35  c.c.  of  iV^/20  caustic  potash,  the  excess 
of  the  latter  being  titrated  finally  with  N/'20  acid ;  the  number  of  c.c. 
of  acid  neutralised  by  the  morphine,  multiplied  by  0*568,  gives  the 
percentage  of  morphine  in  the  opium.  The  indicator  used  is  filter 
paper,  dyed  a  pale  yellow  with  neutral  methyl-orange  solution,  and  it 
is  dipped  for  about  10  seconds  in  the  liquid  ;  the  acid  and  alkali  must 
be  standardised  under  conditions  similar  to  those  of  the  estimation. 
If  it  is  desired  to  control  the  result  by  an  iodometric  estimation,  the 
titrated  liquid  is  mixed  with  3 — 4  grams  of  calcium  hydroxide,  diluted 
to  250  c.c,  and  shaken  vigorously  and  frequently  during  an  hour ; 
50  c.c  are  then  filtered  into  a  100  c.c.  graduated  flask,  acidified,  treated 
with  excess  of  NjlO  iodine  solution,  and  titrated  with  thiosulphate, 
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just  'as  described  in  the  previous  paper  ;  the  weight  of  iodine  used, 
multiplied  by  150,  gives  the  percentage  of  morphine. 

In  a  sample  of  opium  17*66 — 17*90  per  cent,  of  morphine  were  found 
by  the  alkalimetric  and  17*49 — 17*50  by  the  iodometric  method,  but 
by  the  gravimetric  method  only  14  per  cent,  were  found. 

C.  F.  B. 

Separation  of  Brucine  from  Strychnine.  By  Willem  Stoeder 
{Chem.  Centr.,  1899,  i,  506  ;  from  JSTed.  Tydschr.  Pharm.,  11,  1—5).— 
The  separation  of  brucine  from  strychnine  by  means  of  potassium 
ferrocyanide  in  a  sulphuric  acid  solution  is  untrustworthy.  Good  re- 
sults are  obtained  by  Keller's  method  (Abstr.,  1894,  ii,  491).  The 
crude  alkaloids,  weighing  about  0*3  gram,  are  dissolved  in  10  c.c.  of 
10  per  cent,  sulphuric  acid,  1*5  c.c,  of  50  per  cent,  nitric  acid  is  added, 
and  the  mixture  left  for  \\  hours.  The  brucine  is  thus  converted  into 
dinitrobrucine,  and  the  strychnine  may  be  recovered  by  agitating  the 
liquid  with  chloroform,  after  rendering  alkaline  with  ammonia. 

L.  DE  K. 

A  New  Test  for  Cocaine.  By  George  L.  Schaefer  {J.  Amer. 
Cliem.  Soc,  1899,  21,  634— 635).— The  following  test  is  suggested  for 
detecting  the  presence  of  the  other  coca  alkaloids  in  cocaine,  and  is 
preferable  to  McLagan's  permanganate  test. 

0  05  gram  of  the  commercial  cocaine  hydrochloride  is  dissolved  in 
20  c.c.  of  water,  mixed  first  with  5  c.c.  of  a  3  per  cent,  solution  of 
chromic  acid,  and  then  with  5  c.c.  of  a  10  per  cent,  solution  of  hydro- 
chloric acid,  and  the  solution  cooled  to  15°.  If  the  sample  is  pure,  a 
clear  solution  will  result,  but  if  more  than  traces  of  the  other  coca 
alkaloids  are  present,  the  solution  becomes  cloudy  at  once,  or  in  a  few 
minutes.  L.  de  K. 

Reactions  of  Indole  Bases  and  of  Proteids.  By  Julius  Gnezda 
(Compt.  rend.,  1899,  128,  1584—1587). — On  fusing  oxalic  acid  with 
a  trace  of  indole,  a  sublimate  and  residual  mass  of  a  splendid  purple 
colour  are  obtained,  and  on  dissolving  in  water,  a  coloured  solution  is 
formed  which  is  only  slightly  changed  by  the  addition  of  potash ; 
2'-methylindole,  scatole,  and  I'-methylindolecarboxylic  acid  behave 
similarly,  whilst  2'-phenylindole  gives  a  greenish-yellow  sublimate, 
changing  to  black.  Phthalic,  isophthalic,  or  terephthalic  acid,  when 
fused  with  indole,  2'-methylindole,  scatole,  or  I'-methylindolecarboxylic 
acid,  yields  a  faintly  violet  sublimate ;  2'-phenylindole  is  coloured 
green  and  violet  by  phthalic  and  terephthalic  acids  respectively,  but 
gives  no  colour  with  isophthalic  acid.  Malonic,  succinic,  and  glutaric 
acids  give  slightly  red  products  with  indole,  2'-methylindole,  scatole, 
and  I'-methylindolecarboxylic  acid,  the  intensity  of  the  coloration 
diminishing  as  the  number  of  CHg-groups  increases. 

On  adding  albumin,  peptones,  or  gelatin  to  fused  oxalic  acid,  a 
pinkish  sublimate  is  obtained ;  green  colorations  are  formed  with 
glycocholic,  taurocholic,  and  cholic  acids,  and  with  bilirubin,  whilst 
with  other  substances  of  animal  origin  such  as  leucine,  tyrosine,  the 
xanthine  bases,  urea,  neurine,  glycocine,  sugars,  &c.,  indefinite  brownish- 
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yellow  products  are  formed.  AUoxanthin  gives  a  characteristic  red 
colour  with  fused  oxalic  acid. 

Proteids  give  faint  orange  colorations  with  raalonic,  succinic, 
glutaric,  and  the  phthalic  acids,  and  the  latter  give  slightly  yellow 
masses  with  cholic  acid. 

Scatole,  I'-methylindolecarboxylic  acid,  and  an  alcoholic  solution  of 
indole,  give  orange  colorations  with  hydrofluoric  acid,  whilst  2'-phenyl- 
indole  is  turned  slightly  yellow,  and  2'-methylindole  violet ;  hot 
hydrofluosilicic  acid  acts  similarly.  A  very  persistent  red  colour  is 
obtained  on  heating  hydrofluosilicic  acid  with  a  concentrated  solution 
of  peptone,  gelatin,  or  albumin  ;  the  albumin  must  be  heated  until 
peptonisation  is  complete. 

When  albumin  (white  of  egg)  is  subjected  to  prolonged  treatment 
with  concentrated  hydrochloric  acid,  the  products  formed  give  charac- 
teristic indole  reactions.  T.  H.  P. 

Detection  of  Albumin  in  Urine.  By  Gabriel  Gui^rin  (J.  Pharm.y 
1899,  [vi],  0,  576). — A  10  per  cent,  aqueous  solution  of  di-iodopara- 
phenolsulphonic  acid  (sozoiodol)  is  a  very  delicate  reagent  for  the 
detection  of  albumin  in  urine.  10 — 15  drops  of  the  reagent  when 
added  to  8  or  10  c.c.  of  the  filtered  urine  produce  a  whitish,  flocculent 
precipitate  or  a  milky  turbidity  if  albumin  is  present.  Albumoses, 
peptones,  and  most  alkaloids  are  also  precipitated  by  it,  but  their 
precipitates  readily  dissolve  on  heating,  whereas  that  produced  by 
albumin  is  completely  insoluble.  Alkaline  urates  and  uric  acid  are 
not  precipitated  by  this  reagent.  H.  E-.  Le  S. 

Estimation  of  Albumoses  and  Peptones.  By  Jean  Effront 
(Bull.  Soc.  Chim.,  1899,  [iii],  21,  680— 683).— The  method  of  analysis 
is  based  on  the  author's  observations  on  the  influence  of  acidity  on 
the  solubility  of  proteoses  in  alcohol  (this  vol.,  i,  835).  50  c.c.  of  a  5  per 
cent,  solution  of  the  crude  peptone  are  neutralised  with  iV^/10  sodium 
hydroxide,  left  for  2  hours,  and  the  precipitate  of  syntonin  washed 
with  water  and  alcohol,  dried  at  100°,  and  weighed.  Another  50  c.c. 
of  the  5  per  cent,  solution  are  neutralised  with  normal  caustic  soda, 
diluted  with  water  to  55  c.c,  and  filtered  after  some  time;  44  c.c.  of 
the  filtrate,  corresponding  with  40  c.c.  of  the  original  solution,  are 
mixed  with  8  c.c.  of  normal  hydrochloric  acid  and  250  c.c.  of  95  per 
cent,  alcohol,  the  clear  alcoholic  solution  is  neutralised  by  adding  8  c.c. 
of  normal  soda,  and  the  precipitated  albumoses  are  finally  collected 
and  dried  at  100°.  The  peptone,  together  with  mineral  matter,  is 
obtained  by  evaporating  the  filtrate.  The  application  of  this  process 
to  the  products  of  the  peptic  digestion  of  fibrin  at  various  stages 
shows  that  it  yields  accurate  and  consistent  results ;  it  is  also  very 
expeditious.  N.  L. 
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Refractive  Indices  and  Densities  of  Normal  and  Semi- 
normal  Aqueous  Solutions  of  Hydrogen  Chloride  and  the 
Chlorides  of  the  Alkalis.  By  Sir  John  Conroy  {Proc.  Roy.  Soc, 
1899,  64,  308 — 318). — A  number  of  refractive  indices  have  been 
determined  by  the  hollow  prism  method,  special  care  being  taken  to 
keep  the  temperature  of  the  prism  at  18°;  this  was  effected  by  a  water 
jacket  which  was  in  contact  with  the  prism  above,  below,  and,  as  far 
as  possible,  on  the  faces. 

The  refractive  indices  and  densities  of  normal  and  semi-normal 
solutions  of  the  chlorides  of  hydrogen,  lithium,  sodium,  potassium, 
and  rubidium  increase,  as  a  rule,  with  the  molecular  weight ;  solutions 
of  potassium  chloride  are  exceptional,  for  their  indices  are  less  than 
those  of  the  corresponding  sodium  chloride  solutions.  It  is  shown 
that  whilst  a  litre  of  a  normal  solution  of  hydrogen,  lithium,  or  sodium 
chloride  contains  nearly  the  same  weight  of  water,  a  litre  of  a  normal 
solution  of  potassium  chloride  contains  about  10  grams  less  water  than 
a  litre  of  normal  sodium  chloride  solution.  Thus  the  water  in  a 
normal  potassium  chloride  solution  may  be  regarded  as  less  dense 
than  in  a  normal  sodium  chloride  solution.  Allowing  for  this  decrease 
of  density,  the  difference  between  the  refractive  indices  of  water  thus 
calculated  and  the  observed  refactive  indices  of  the  solutions  increases 
regularly  with  the  molecular  weight,  potassium  chloride  no  longer 
being  an  exception.  The  increase,  however,  has  no  apparent  relation 
to  the  increase  of  molecular  weight. 

The  change  of  the  refractive  index  with  temperature  has  been 
determined  for  the  above  solutions  between  10°  and  20°.       J.  C.  P. 

Simple  Method  of  Reversing  the  Sodium  Spectrum.  By  H. 
Kreusler  {Chem.  Zeit.,  1899,  23,  37). — When  a  sodium  chloride  bead 
is  held  in  the  flame,  a  small  dark  "  aureole  "  is  observed  just  above 
the  glowing  bead,  and  as  this  aureole  consists  of  dense  sodium  chloride 
vapour  at  a  relatively  low  temperature,  it  may  readily  be  employed 
for  absorption.  A  piece  of  platinum  wire  is  bent  in  such  a  way  as  to 
form  two  double  loops,  the  lower  parts  of  which  hold  beads  of  sodium 
chloride,  whilst  the  upper  and  larger  parts  serve  to  increase  the  space 
occupied  by  the  sodium  chloride  vapour.  The  whole  is  held  with  the 
beads  hanging  downwards  in  the  flame  of  a  spirit  lamp,  placed  between 
an  Auer's  burner  and  the  spectroscope,  and  is  so  arranged  that  the  beads 
cover  one  another  in  the  field  of  vision.  In  the  upper  half  of  the  , 
spectrum,  the  sodium  lines  are  observed  as  extremely  bright,  in  the 
lower  half  as  dark  lines.  J.  J.  S. 

Spectrum  of  the  Corona.  By  Sir  Norman  Lockyer  (Proc.  Roy. 
Soc,  1899,  64,  168—170). — According  to  Nasini,  the  spectrum  of  the 
gases  collected  at  the  solfatara  of  Pozzuoli  probably  contains  the 
characteristic  green  line  of  the  corona.  This  and  one  of  the  other 
chief  lines  of  the  spectrum  of  the  corona  appear  to  coincide  with 
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enhanced  lines  of  iron.  It  is  doubtful,  however,  whether  this  coin- 
cidence is  real,  because  the  other  lines  in  the  corona  are  not  coincident 
with  enhanced  iron  lines.  Careful  examination  of  eclipse  photo- 
graphs obtained  in  1893,  1896,  and  1898  shows,  in  fact,  that  the 
coincidence  is  only  approximate,  and  that  the  lines  in  question  pro- 
bably belong  to  some  undiscovered  gas  or  gases.  J.  C.  P. 

Chemical  Classification  of  the  Stars.  By  Sir  Norman  Lockyer 
{Proc.  Roy.  Soc,  1899,  65,  186 — 191). — Comparison  of  stellar  spectra 
with  those  of  numerous  elements  at  different  temperatures  (compare 
Abstr.,  1898,  ii,  2)  has  led  to  a  classification  of  stars  according  to  their 
temperature,  the  order  of  temperature  being  deduced  from  the 
character  of  their  spectra.  The  hottest  stars  have  the  simplest 
chemistry,  and  in  a  series  of  stars  from  the  highest  temperatures 
to  the  lowest,  the  chemical  forms  indicated  by  the  spectra  become 
gradually  more  complex.  On  the  idea  that  in  this  increasing  com- 
plexity of  stellar  chemical  forms  an  inorganic  evolution  may  be  traced 
similar  to  the  organic  evolution  shown  by  successive  geological 
strata,  stars  have  been  divided  into  a  number  of  genera,  the  form  of 
terminology  being  analogous  to  that  adopted  in  geological  classifica- 
tion. The  simplest  types  are  supplied  by  the  proto-hydrogen  and 
cleveite-gas  stars,  proto-hydrogen  being  that  form  of  hydrogen  which 
gives  enhanced  lines  {loo.  cit.)  ;  as  the  temperature  falls,  the  stars  are 
of  the  order  proto-metallic  or  metallic,  and  the  lowest  temperature 
stars  have  fluted  spectra.  J.  C.  P. 

Presence  of  Oxygen  in  the  Atmospheres  of  certain  Fixed 
Stars.  By  David  Gill  {Proc.  Roy.  Soc,  1899,  65,  196— 206).— The 
spectra  of  /3  Crucis,  ^  and  e  Canis  Majoris  and  probably  (3  Centauri 
are  all  practically  identical,  and 'contain,  in  addition  to  the  hydrogen 
and  helium  lines,  the  stronger  oxygen  lines,  a  probable  magnesium 
line,  a  probable  carbon  line,  and  three  unknown  strong  lines. 

J.  C.  P. 

Specific  Rotatory  Power  and  Position  Isomerism.  By 
Phillipb  a.  Guye  and  A.  Babel  (Chem.  Centr.,  1899,  i,  466  ;  from 
Arch.  Sci.  phys.  nat.  Geneve^  [iv],  7,  23—42). — The  specific  rotatory 
powers  of  substituted  derivatives  of  amylic  benzoate  and  of  aniline 
have  been  determined,  and  the  influence  of  the  substituent  studied. 
The  amylic  benzoate  derivatives  are  liquid,  and  were  examined  in  the 
pure  state  ;  the  aniline  derivatives  were  examined  in  solution.  The 
amylic  alcohol  used  in  the  preparations  had  [ajo  — 4*4°  to  -  4-5°. 

Amylic  orthonitrohenzoate,  b.  p.  238°  under  69  mm.  pressure,  sp.  gr. 
M35  at  17°,  n^  1-5132,  [a]D-0'61°  at  17°,  -f- 0-90°  at  75°;  metanitro- 
benzoate,  b.  p.  223 — 225°  under  52  mm.  pressure,  sp.  gr.  1*144  at  19°, 
n^  1-5187,  [a]D  +  5-85°  at  19°,  +4-28°  at  75° ;  paranitrobenzoate,  b.  p. 
250— 252°  under  80  mm.  pressure,  sp.  gr.  1*140  at  17°,  Uj^  1-5203, 
[a]D  +  6-93°  at  17°,  +4-82°  at  75°;  oi'thoh-omobenzoate,  b.  p.  285—287° 
under  730  mm.  pressure,  sp.  gr.  1-279  at  16°,  92d  1'5243,  [a]D  +  l-88°at 
16°,  +  1-43  at  75°;  metabromobenzoate,  b.  p.  286—289°  under  737  mm. 
pressure,  sp.  gr.  1-285  at  17°,  n^  1-5243,  [a]D  +  2-70°at  16°,  +1-99°  at 
75°;  parabromobenzoate,  b.  p.  287 — 290°  under  724-3  mm.  pressure,  sp. 
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gr.  1-288  at  16°,  n^  1-5282,  [a]D  +  3-18°  at  16°,  +2-35°  at  75°;  orth- 
amidohenzoate,  b.  p.  192 — 194°  under  41  mm.  pressure,  sp.gr.  1'047  at 
17°,  Wd  1-5364,  [a]i,  5-98°  at  17°,:  +  4-99°  at  75°;  metamidobenzoate, 
b.  p.  184— 187°  under  35  mm.  pressure,  sp.  gr.  1*051  at  18°,  n^  1*5351, 
[a]o  +  4-95°  at  18°,  +4-30°  at  75°;  par  amidohenzoate,  m.  p.  27—30°, 
b.  p.  215°  under  35  mm.  pressure,  sp.  gr.  1-050  at  75°,  n^  1*5369  at  75°, 
[a]i>  +  4-19°  at  75°;  metatoluate,  b.  p.  266—268°  under  725  mm.  pres- 
sure,  sp.   gr.  0-976  at  20°,  n^  1-4929,  [a]D  +  5-05°  at  20°. 

The  following  derivatives  of  aniline  and  toluidine  were  examined  in 
5  per  cent,  pyridine  solution.  Tartaryl  anilide,  m.  p.  250°,  with  de- 
composition, [a  ]d  4-  259° ;  orthotoluidide,  m.  p.  200°,  with  decomposition, 
[ajn  +  239° ;  metatoluidide,  m.  p.  182°,  with  decomposition,  [aj^  +  233° ; 
paratoluidide,  m.  p.  230°,  with  decomposition,  [a]D  +  239°. 

The  rotatory  powers  of  the  following  derivatives  of  valeric  acid 
were  determined  in  10  per  cent,  alcoholic  solution.  The  valeric  acid 
used  in  their  preparation  had  [a]D  + 11*12°  at  15°.  Valeryl  anilide^ 
m.  p.  95—96°,  [a]D  +  10-5°;  orthotoluidide,  m.  p.  68—70°,  [a]i>  +  9-3°; 
metatoluidide,  m.  p.  60 — 61°,  no  appreciable  rotation;  paratoluidide, 
m.  p.  69—71°,  [a]D+19-l°. 

The  following  malic  acid  derivatives  were  examined  in  5  per  cent, 
pyridine  solution.  Malyl  anilide,  m.  p.  198°,  [a ]o  — 101*1°;  ortho- 
toluidide,m.  p.  179°,  [a]©  — 61*8°;  metatoluidide,m.  p.  153°,  [ajo  -75-9°; 
paratoluidide,  m.  p.  206°,  [a]D-92-5°. 

In  all  cases  except  that  of  amylic  orthonitrobenzoate,  the  rotatory 
power  falls  with  rising  temperature.  The  molecular  refractions  of  the 
compounds  investigated  are  a  little  higher  than  the  values  calculated 
with  the  help  of  Conrady's  coefficient.  The  molecular  volumes  of  the 
amylic  benzoate  derivatives  are  all  higher  than  the  values  calculated 
according  to  I.  Traube.  J.  C.  P. 

Specific  Rotatory  Power  and  Position  Isomerism.  By 
Phillipe  a.  Guye  and  A.  Babel  {Chem.  Centr.,  1899,  i,  812,  from 
Arch.  Sci.  phys.  nat.  Geneve,  [iv],  7,  109.  Compare  preceding  abstract). 
A  review  of  the  determinations  of  the  rotation  of  amylic  salts 
derivatives  of  tartaric,  malic,  valeric,  and  methyladipic  acids,  menthol, 
and  cZ-carvoxime  leads  to  the  following  conclusions.  If  the  influence 
on  rotation  of  mono-  and  di-derivatives  of  benzene  is  compared, 
the  following  order  is  obtained :  ortho-compound — phenyl  group — 
meta-compound — para-compound.  Following  this  order,  the  rotation 
may  steadily  increase,  decrease,  or  pass  through  a  maximum  or 
minimum,  and  these  results  accord  with  those  obtained  by  Frankland 
and  Wharton  (Trans.,  1899,  75,  337).  L.  M.  J. 

Relations  between  Optical  Isomerism  and  Tribolumines- 
cence.  By  Amerigo  Andreocci  {Gazzetta,  1899,  29,  i,  516 — 519). — 
From  the  results  of  an  examination  of  santonin  derivatives  the 
author  draws  the  following  conclusions.  1.  Two  optical  isomerides 
which  are  antipodes  show  the  same  behaviour  as  regards  tribo- 
luminescence.  2.  Crystals  of  racemic  forms  do  not  exhibit  tribo- 
luminescence  even  though  they  may  be  derived  from  triboluminescent 
forms.  3.  Optically  active  isomerides  which  are  not  antipodes  do  not 
behave   similarly  with   respect   to    triboluminescence.       4.    Optically 
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active   double  forms,  resulting  from    two    Don-antipodal   compoueritjs, 
may  be  triboluminescent. 

With  these  compounds,  the  triboluminesceuce  diminishes  as  the 
crystals  are  reduced  more  and  more  to  a  fine  state  of  division  and  also 
those  substances  which  are  strongly  triboluminescent  possess  to  a 
marked  degree  the  properties  of  superf  usion  and  supersaturation  and 
pass  very  slowly  from  the  amorphous  to  the  crystalline  condition. 

T.  H.  P. 

The    Latent    Photographic    Image.      By   R.    Ed.   Liesegang 

{CJiem.  Zeit.j  1899,  23,  4 — 5). — Support  is  given  to  the  view  that,  on 
exposure  to  light,  part  of  the  silver  bromide  becomes  transformed  into 
bromine  and  a  lower  bromide  (argentous  bromide,  AggBr).  On  develop- 
ment, this  lower  bromide  becomes  completely  reduced  to  metallic 
silver,  and,  in  order  to  account  for  the  very  large  amount  of  silver 
thus  formed  compared  with  the  minute  quantities  of  argentous 
bromide  which  can  be  present  on  the  exposed  plate,  the  following 
hypothesis  is  advanced.  The  silver  formed  during  development  from 
the  argentous  bromide,  is  in  a  ''nascent  state"  and  immediately 
reacts  with  the  argentic  bromide,  yielding  a  further  quantity  of  the 
lower  bromide,  which,  in  the  presence  of  the  developer,  again  yields 
nascent  silver.  The  reaction  can  thus  proceed  until  the  argentic 
bromide  under  the  exposed  parts  becomes  more  or  less  completely 
reduced  to  metallic  silver.  J.  J.  S. 

Hydrogen  Peroxide  as  the  Active  Agent  in  producing 
Pictures  on  a  Photographic  Plate  in  the  Dark.  By  William  J. 
Russell  {Proc.  Roy.  Soc,  1899,  64,  409—419). — Hydrogen  peroxide 
acts  on  a  photographic  plate  in  the  dark  in  exactly  the  same  way  as 
certain  metals  and  organic  compounds.  A  photographic  plate  laid  on 
a  dish  containing  pure  water  is  not  affected  until  a  trace  of  hydrogen 
peroxide  is  added,  when  the  plate  rapidly  darkens.  The  interposition 
of  substances  which  are  opaque  to  the  action  of  the  metals  and 
terpenes  prevents  also  any  action  by  hydrogen  peroxide,  whilst  the 
same  substances  are  transparent  to  the  action  in  both  cases.  The 
metals  that  act  most  strongly  on  a  photographic  plate  are  those  which 
decompose  water  most  readily ;  thus  the  formation  of  hydrogen 
peroxide  can  be  accounted  for,  and  even  demonstrated,  by  laying  a 
moistened  piece  of  Wurster's  tetramethylparaphenylenediamine  paper 
"  on  the  bright  metal  surface.  Practically  the  terpenes  are  the  only 
organic  compounds  which  act  on  a  photographic  plate,  and  the 
oxidation  of  this  class  of  compounds  gives  rise  to  hydrogen  peroxide. 
The  ordinary  essential  and  vegetable  oils  are  all  more  or  less  active, 
whilst  the  mineral  oils  and  compounds  like  benzene,  naphthalene  and 
methylic  alcohol  produce  no  effect. 

A  weak  solution  of  hydrogen  peroxide  acts  on  a  photographic  plate 
even  though  gelatin,  celluloid,  gutta-percha  tissue,  indiarubber, 
tracing  paper,  goldbeater's  skin,  &c.,  be  interposed,  the  time  required 
for  the  action  increasing  rapidly  with  the  thickness  of  the  intervening 
layer;  the  action  at  first  is  almost  nilj  and  only  gradually  reaches  iis 
maximum  effect.  When  a  sheet  of  the  thinnest  gelatin  was  placed 
over  a  weak  hydrogen  peroxide  solution,  and  a  plate  was  laid  on  the 
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gelatin,  successive  exposures  of  twenty  minutes  each  produced  photo- 
graphia  impressions  of  gradually  increasing  intensity.  The  hydrogen 
peroxide  requires  time  to  travel  through  the  intervening  inactive 
substance,  and  the  latter  may  in  this  way  become  active  and  of  itself 
produce  an  impression  on  a  photographic  plate. 

The  transmission  of  the  action  through  an  inactive  substance  is 
greatly  assisted  by  moisture ;  much  less  time  was  required  for  the 
production  of  a  picture  when  the  intervening  inactive  substance  was 
damp.  Alcohol  also  was  found  to  accelerate  the  transmission  of  the 
action. 

Several  liquids,  such  as  alcohol,  ethylic  acetate,  and  chloroform, 
produced  no  effect  on  a  photographic  plate  even  after  a  week's 
exposure,  but  when  they  had  been  in  contact  with  polished  zinc  foil, 
they  became  active  and  produced  a  picture  after  a  short  exposure.  It 
was  found,  however,  that  the  zinc  effected  this  change  only  when  the 
liquids  in  question  contained  a  trace  of  moisture.  Perfectly  dry 
specimens  remained  inactive  even  after  a  week's  contact  with  zinc. 

The  observations  show  that  hydrogen  peroxide  is  the  active  agent 
in  all  the  phenomena  dealt  with.  J.  C.  P. 

Electromotive  Force  of  some  Concentration  Batteries  and 
of  a  Copper-Zinc  Battery  with  Organic  Solvents.  By  Koberto 
Salvador:  {Gazzetta^  1899,  29,  i,  498 — 500). — A  cell  consisting  of  a 
copper  and  a  zinc  plate  immersed  in  a  solution  of  hydrogen  chloride  or 
trichloracetic  acid  in  benzene  or  ether  gives  no  E.M.F.,  although  the 
zinc  is  strongly  attacked  and  much  hydrogen  evolved.  The  following 
table  gives  the  E.M.F.  obtained  on  using  other  solvents  : 


Hydrogen  chloride. 
Solvent.  Concentration.  E.M.F. 

^^*®'"  I  Nl'20  0-838 

Methylic  J  iV^/lO  0-633 

alcohol       \  iV^/20  0-608 

Ethylic  J  iV/10  0-537 

alcohol       \  NI20  0-605 

Acetone  I  ^/^^  ^'^^^ 

A, table  is  also  given  of  the  E.M.F.  of  cells  containing  two  zinc  rods 
immersed  in  different  solutions  of  potassium  chloride,  the  solvents  for 
the  latter  being  water  and  methylic  or  ethylic  alcohol.  In  general, 
the  E.M.F.  obtained  in  this  way  are  very  small,  the  largest  being  with 
equally  concentrated  aqueous  and  ethylic  alcoholic  solutions  of 
potassium  chloride-  T.  H.  P. 

Practical  Utility  of  Semi-permeable  Membranes.  By  B. 
MoRiTZ  {Chem.  Zeit.,  1899,  23,  400— 401).— Notwithstanding  their 
importance  in  physico-chemical  investigations,  semi-permeable  mem- 

*  One  minute  after  immersing  the  electrodes. 


Trichloracetic  acid. 

Concentration  in 

grams  per  100  of 

solution. 

E.M.F. 

6-65 

0-830 

1-50 

0-765 

6-31 

0-811 

M2 

0-877 

4-29 

0-771 

107 

0-735 

5-90 

5-573 

0-95     0-495  to  0-529* 

722  ABSTRACTS   OF   CHEMICAL   PAPERS. 

branes  have  found  but  little  application  in  practical  work.  In  many 
cases,  however,  the  author  considers  they  might  be  usefully  employed, 
and,  as  examples,  suggests  the  separation,  at  least  qualitatively,  of 
many  organic  compounds,  and  the  concentration  of  solutions  of 
unstable  compounds.  They  might  also  be  employed  for  the  deter- 
minations of  the  value  of  glues  and  other  compounds,  which  alter  on 
exposure  to  air,  as  such  alteration  would,  in  all  probability,  be  accom- 
panied by  changes  in  the  osmotic  pressure.  L.  M.  J. 

Electrolytic  Potential.  By  A.  SchDkareff  {Zeit.physikal.  Chem., 
1899,  29,  726 — 729). — The  consideration  of  the  electrolytic  properties 
of  solutions  may  be  simplified  by  the  idea  of  an  *  electrolytic  potential ' 
which  may  be  defined  as  the  work  required  to  alter  the  conductivity 
by  unity.  On  the  assumption  that  the  change  of  electrolytic 
potential  is  proportional  to  the  change  of  chemical  potential,  the 
author  deduces  the  equation,  X^y/^;  =  constant,  for  the  effect  of  dilution 
on  conductivity,  a  result  which  is  valid  for  very  weak  electrolytes. 

L.  M.  J. 

Electrical  Conductivity  and  Luminosity  of  Flames  con- 
taining Vaporised  Salts.  By  Arthur  Smithells,  H.  M.  Dawson, 
and  Harold  A.  Wilson  {Proc.  Roy.  Soc,  1898,  64,  142—148).— 
According  to  Arrhenius,  the  conduction  of  an  electric  current  in 
flames  containing  vaporised  salts  is  electrolytic  in  character;  the 
authors'  experiments  confirm  this  view,  although  the  electrolytic 
conduction  is  different  in  some  respects  from  that  in  aqueous 
solution ;  Ohm's  law,  for  example,  is  obeyed  only  within  certain 
limits. 

The  conductivity  of  a  vaporised  salt  increases  very  rapidly  with  the 
temperature.  The  conductivities  of  different  salts  vary  with  the 
electropositive  constituent,  and  for  various  salts  of  the  same  metal  equi- 
valent solutions  sprayed  into  the  flame  give  equal  conductivities,  pro- 
vided the  concentration  be  not  too  great.  The  conductivity  of  the  haloid 
salts  as  a  group  is  distinct  from  that  of  the  oxy-salts  ;  the  conductivities 
of  the  latter  are  approximately  equal,  and  approach  those  of  the  hydr- 
oxides. The  conductivity  of  acids  is  small  compared  with  that  of  the 
alkali  salts.  The  introduction  of  chloroform  vapour  into  a  coloured 
flame  and  the  consequent  decolorisation  of  the  flame  does  not  lead  to 
any  appreciable  decrease  of  conductivity,  so  that  the  colour  of  a  flame 
produced  by  a  vaporised  salt  cannot  be  due,  like  the  conductivity,  to 
the  ionisation  of  the  salt ;  it  must  be  attributed  to  a  chemical  process 
in  which  the  metal  is  set  free,  probably  to  a  process  of  reduction  by 
the  flame  gases. 

The  view  of  Arrhenius  that  vaporised  salts  are  hydrolysed  by  the 
water  vapour  in  the  flame,  and  that  the  hydroxide  then  furnishes  the 
ions,  is  not  borne  out  by  experiments  made  with  a  cyanogen  instead  of 
a  coal-gas  flame ;  the  presence  of  water  does  not  seem  necessary  for 
the  formation  of  ions.  J.  C.  P. 

Electrical  Conductivity  of  Flames  containing  Salt  Vapours. 
By  Harold  A.  Wilson  {Proc.  Roy.  Soc,  1899,  65,  120—123.  Com 
pare  preceding  abstract). — When  two  platinum  gauze  electrodes  are 
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placed  in  a  flame  into  which  a  salt  solution  is  sprayed,  the  current 
attains  a  nearly  constant  value  as  the  E.M.F.  increases,  provided  both 
electrodes  are  hot.  The  current  is  much  greater  when  the  negative 
electrode  is  hot  and  the  positive  electrode  cool,  than  when  the  negative 
electrode  is  cool  and  the  positive  one  hot ;  the  fall  of  potential  near 
a  cool  electrode  is  nearly  equal  to  the  total  fall  of  potential,  especially 
if  that  electrode  be  the  negative  one. 

Nearly  all  the  ionisation  of  the  salt  vapour  takes  place  at  the 
surface  of  the  electrodes,  and  the  contact  of  fresh  vapour  with  the 
electrodes,  especially  the  negative  one,  produces  a  marked  increase  of 
current. 

The  relative  velocities  of  ions  in  the  flame  were  estimated  from  the 
potential  fall  required  to  urge  the  ions  against  the  upward  current  of 
gases.  In  this  way,  it  was  found  that  the  positive  ions  Li,  Na,  K, 
lib,  and  Cs  have  nearly  the  same  velocity,  whilst  the  negative  ions  of 
various  salts  of  these  metals  have  a  velocity  about  seventeen  times  as 
great.  The  fact  that  the  ionisation  of  the  salts  takes  place  only  at 
the  surface  of  the  electrodes,  combined  with  the  greater  velocity  of 
the  negative  ions,  accounts  naturally  for  the  phenomena  of  unipolar 
conduction.  J.  C.  P. 

Electrolytic  Precipitation  of  Metals  on  Electrodes  of 
Platinum  Gauze.  By  Clemens  Winkler  {Ber.,  1899,  32, 
2192 — 2194). — A  piece  of  platinum  gauze  (weighing  10  grams  per 
sq.  cm.,  containing  250  meshes  to  the  sq.  cm.,  and  made  of  wire 
0*12  mm.  thick),  10*5  cm.  long  and  5*5  cm.  wide,  has  its  long  edges 
turned  over  a  little,  to  give  it  additional  strength,  a  lead  of  stout 
platinum  wire  riveted  to  it  in  the  centre,  and  is  then  bent  into  a 
cylinder  5  cm.  high  and  3*5  cm.  in  diameter,  a  slit  being  left  to  admit 
the  anode  wire.  This  is  used  instead  of  the  ordinary  cathode  of 
platinum  foil ;  the  precipitated  metals  adhere  to  it  much  more  firmly 
than  to  foil,  and  the  precipitation  can  be  effected  with  a  much  greater 
current-density,  and  therefore  in  much  less  time  (as  little  as  one-fourth 
of  the  time  with  a  cathode  of  platinum  foil) ;  by  its  means  also,  copper 
may  be  precipitated,  without  any  tendency  to  fall  off,  from  a  solution 
acidified  with  sulphuric  acid. 

A  cathode  of  brass  wire  gauze  has  already  been  employed  by 
Pa  week  (Osterreich.  Zeit.  Berg.-Hiittenwesen,  46,  570).  C.  F.  B. 

Dissolution  of  an  Iron  Anode  in  a  Solution  of  Sodium 
Acetate  and  Acetic  Acid.  By  Georges  Arth  [Bull.  Soc.  Chim., 
1899,  [iii],  21,  766 — 768). — When  an  aqueous  solution  containing  5 
per  cent,  of  sodium  acetate  and  5  per  cent,  of  acetic  acid  is  electro- 
lysed between  a  pure  iron  anode  and  a  platinum  cathode,  using  a  feeble 
current  at  a  low  voltage,  the  iron  dissolves  as  ferrous  acetate  in  an 
amount  corresponding  with  that  required  by  Faraday's  law.  At 
higher  voltages,  and  under  certain  conditions,  which  have  not  yet 
been  accurately  determined,  the  metal  assumes  an  almost  "  passive  " 
condition,  and  only  a  small  quantity  of  ferric  acetate  is  formed.  In 
other  experiments,  the  theoretical  amount  of  iron  was  dissolved  as 
ferric  acetate,  a  small  quantity  of  ferrous  salt  being  also  produced. 
The  work   of    Wohlwill   on   univalent   and   tervalent   gold   ions   is 
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referred  to  in  connection  with  these  results  (Zeit.  Ekktrocliem..,  1897, 
4,  379,  402,  421).  N.  L. 

[Note  by  Abstractor. — The  similar  behaviour  of  chromium  has 
been  noticed  by  W.  Hittorf  (compare  Abstr.,  1898,  ii,  363;  also 
Zeit.  Elektrochem.,  1899,  6,  6—10).] 

Dissociation  Equilibrium  of  Strong  Electrolytes.  By  Uans 
EuLER  {Zeit.  fhysikal.  Chem.,  1899,  29,  603—612). — Noyes  considers 
the  departures  from  Ostwald's  dilution  law  in  the  case  of  strong 
electrolytes  to  be  due  to  the  fact  that  determinations  of  dissociation 
by  the  conductivity  method  are  untrustworthy  (Abstr.,  1893,  ii,  1143), 
whilst  Arrhenius  regards  these  as  correct,  but  the  mass-action  law  as 
inapplicable  to  such  cases.  Jahn  has  pointed  out  that  the  dissociation 
determinations  assume  the  constancy  of  the  ion-velocities  at  all  dilu- 
tions (Abstr.,  1899,  ii,  6);  but  the  author  considers  that  this  cannot 
be  the  cause  of  the  discrepancies,  which  frequently  occur  for  dilutions 
higher  than  Njb,  above  which  the  viscosity  and  the  ion-friction  are 
practically  constant.  Storch  has  given  a  general  form  of  dilution  law 
in  which  the  exponent  (which  in  Ostwald's  law  equals  2,  and  in 
Eyudolphi's  law  is  1'5)  varies  for  different  salts  (Abstr.,  1896,  ii,  288), 
and  the  author  has  determined  this  exponent  for  a  large  number  of 
salt  solutions,  for  which  it  varies  from  1  "4  to  1*7.  The  values  change 
but  slightly  with  temperature,  a  small  decrease  with  rise  of  tem- 
perature being  observed,  so  that  the  discrepancies  are  not  due  to 
polymerisation  of  the  solvent,  and  the  author  does  not  consider  the 
electrostatic  attraction  of  the  ions  to  be  a  possible  cause.  The  most 
probable  cause  is  finally  considered  to  be  an  alteration  of  the  dis- 
sociative power  of  the  solvent,  consequent  on  the  presence  of  the 
dissolved  salt  (compare  Abstr.,  1899,  ii,  492).  L.  M.  J. 

Alteration  of  Free  Energy  in  Melted  Halogen  Compounds 
of  some  Metals.  By  Oskar  H.  Weber  (Zeit.  anorg.  Cliem.,  1899, 
21,  305 — 360). — This  work,  which  necessitates  the  determination  of 
the  E.M.F.  of  cells  with  molten  salts,  is  essentially  similar  to  that  of 
Czepinski  (this  vol.,  ii,  267),  but  the  determinations  have  been  carried 
to  higher  temperatures  and  with  improved  apparatus.  The  E.M.F. 
of  the  chain  Pb  |  PbOlg  |  CI  was  determined  between  502°  and  956°,  the 
latter  being  the  boiling  point  of  the  salt.  It  was  found  that  the 
temperature  coefficient  was  practically  constant  from  the  melting 
point  (506°)  to  about  900°,  so  that  between  these  limits  the  alteration 
of  total  energy,  that  is,  the  heat  development,  is  practically  constant 
{loc.  cit.),  and,  further,  that  the  heat  capacity  of  the  compound  is  equal 
to  the  sum  of  the  heat  capacities  of  the  components.  By  subtraction  of 
the  external  work,  the  heat  development  is  obtained  which  should  be 
directly  comparable  with  that  determined  directly,  the  differences  are 
very  slight  and  do  not  reach  0*5  per  cent.  From  the  heat  produced 
above  and  below  the  melting  point,  the  value  5*607  Cal.  is  obtained 
for  the  latent  heat  of  fusion  of  lead  chloride,  a  number  in  accord  with 
Bud  berg's  direct  determination,  5*806  Cal.  Czepinski  found  that 
above  650°  a  very  rapid  fall  of  E.M.F.  occurs,  and  this  is  due  to  the 
backward  diffusion  of  the  lead  and  chlorine ;  in  the  author's  experi- 
ments, this  does  not  occur  until  about  900°,  owing  to  the  improved 
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form  of  the  electrolytic  tube.  With  lead  bromide,  analogous  results 
were  obtained,  but  the  agreement  with  thermochemical  determinations 
is  not  so  satisfactory.  The  melting  and  boiling  points  were  found  to 
be  490°  and  918°  respectively,  and  the  latent  heat  of  fusion  5*1  Cal. 
(direct  determinations  =  4*5  Cal.).  Similar  chains,  with  silver  chloride 
and  silver  bromide,  were  examined  ;  in  the  latter  case,  two  sets  of 
values  were  obtained,  abnormal  results  being  found  for  two  or  three 
readings,  but  as  the  E.M.F.  again  became  normal,  this  appeared 
to  be  due  to  the  action  of  the  molten  salt  on  the  porcelain.  The 
latent  heat  of  fusion  of  silver  chloride  was  calculated  to  be  about 
4'4  Cal.  The  chain  with  cadmium  chloride  is  interesting,  as  at  the 
higher  temperatures  both  cadmium  and  chlorine  are  gaseous  ;  the  melt- 
ing and  boiling  points  of  the  salt  were  found  to  be  about  568°  and  964° 
respectively,  and  the  boiling  point  of  cadmium  about  780°.  The  value 
for  the  latent  heat  of  fusion  of  the  salt  is  10*5  Cal.,  a  number  which 
is  apparently  high  ;  the  latent  heat  of  vaporisation  of  cadmium  is 
26  Cal.,  and  this  is  probably  very  nearly  correct.  Cadmium  bromide 
was  examined  to  860°,  and  the  latent  heat  of  fusion  found  to  be  5'0 
Cal.  The  following  are  the  values  of  the  E.M.F. 's  found  for  these 
chains:  Pb  |  PbCU  |  CI,  1-2818  -  0-03.584  (^-506);  Pb  |  PbBr^  |.  Br, 
1-0571  -  0-03500  {t-  490)  ;  Ag  |  AgCl  |  CI,  0-8848  -  0-03270  {t  -  650) ; 
Cd  I  CdCJg  I  CI2,  1-3680-0-03580  («-590),  Cd  |  CdBrg  |  Br,  1-1319- 
0-03486  (^  —  610),  the  cadmium  values  being  only  for  temperatures  below 
780°.  Chains  of  the  Daniell  type  were  also  examined  with  lead  and 
silver  electrodes  at  temperatures  from  500°  to  1000°  ;  the  values  agree 
fairly  with  those  calculated  from  the  previous  chains,  and  indicate  for 
both  metals  a  greater  dissociation  in  the  chloride  than  in  the  bromide. 

L.  M.  J. 

Ratio  of  the  Specific  Heats  in  some  Gaseous  Saturated 
Hydrocarbons.  By  A.  Daniel  and  Paul  Pierron  {Bull.  Soc.  Ghim., 
1899,  [iii],  21,  801). — Determinations  by  Kundt's  method  of  the 
ratio  of  the  two  specific  heats  for  ethane  (1-225),  propane  (1*153), 
and  isobutane  (1-108)  gave  the  values  indicated.  In  the  case  of 
ethane,  Clement  and  Desormes*  method  was  also  employed,  the  value 
1-213  being  obtained.  N.  L. 

Specific  Heats  of  Gases  and  Mechanical  Equivalent  of 
Heat.  By  Anatole  Leduc  {Ann.  Chim.  Phys.,  1899,  [vii],  17, 
484 — 510). — A  thermodynamical  paper  not  suitable  for  abstraction. 

G.  T.  M. 

Acoustical  Method  for  the  Determination  of  the  Melting 
Point  of  Fats  and  Waxes.  By  Edwin  Dowzabd  {Chem.  News, 
1899,  79,  150 — 151). — The  author  employs  two  platinum  wires  con- 
nected with  a  battery  and  an  electric  bell ;  the  wires  are  coated  with 
the  fat  or  wax,  then  immersed  together  in  mercury,  which  is  gradually 
heated  ;  when  the  fat  melts,  the  circuit  closes,  the  bell  then  rings,  and 
the  temperature  is  read.  D.  A.  L. 

Melting  Points  of  Mixtures  of  Optical  Isomerides.  By 
M.  Centnerszwer  {Zeit.  ^)hysikal.  Chem.,  1899,  29,  715— 725).— The 
melting  point  curves  for  various  mixtures  were  first  determined  in  the 
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case  of  two  indifferent  compounds,  and  found  to  consist  of  two  portions 
with  a  minimum.  The  curves  of  two  active  optical  isomerides  are 
completely  symmetrical  with  two  minima  and  a  maximum  at  the 
melting  point  of  the  inactive  compound,  which  may,  however,  be  either 
higher  or  lower  than  that  of  the  active  components.  The  addition  of 
either  active  component  to  the  inactive  compound,  or  the  reverse, 
causes  a  depression  of  the  melting  point,  but  apparent  exceptions  occur 
in  the  cases  of  dimethylic  tartrate  and  tartaric  acid.  The  first  of  these 
is  probably  due  to  the  minima  being  too  near  the  axis  of  coordinates, 
and  the  second  to  homogeneous  crystallisation  (compare  Kiister,  Abstr., 
1892,  396).  In  general,  the  results  are  in  complete  accord  with  the 
statements  of  Eoozeboom  (this  vol.,  ii,  355).  3  .M.  J. 

Vapour  Pressure  Measurements.  By  Ulrich  Duhring  {Zeit. 
physikal.  Chem.f  1899,  29,  730 — 731). — A  reply  to  observations  made 
by  Kahlbaum  in  his  paper  on  this  subject  (Abstr.,  1898,  ii,  556). 

L.  M.  J. 

Direct  Determination  of  Heats  of  Combination  of  Halogen 
Compounds :  Aluminium  Bromide.  By  Nicolai  N.  Bek^toff 
{Chem.  Centr.,  1899,  i,  1062  ;  from  Bull.  Acad.  St.  Petershourg,  [v], 
10,  79 — 81). — The  heat  of  combination  of  aluminium  and  bromine  to 
form  AlgBrg,  has  been  directly  determined,  and  found  to  be  41,000  cal. 
per  atom  of  bromine.  Thomsen  and  Berthelot's  indirect  determina- 
tions gave  40,000  and  42,000  cal.  respectively.  E.  W.  W. 

Thermoohemical  Measurements.  By  Maecellin  P.  E. 
Berthelot  (Compt.  rend.,  1899,  129,  320— 321).— The  results  are 
summarised  in  the  following  table  : 

Heat  of 
Heat  of  combustion.  formation    dissolu- 

1  mol.  1  mol.  from  tion  at 

1  gram.       at  const,  v.    at  const,  p.    elements,    about  25". 
cal.  Cal.  Cal.  Cal.  Cal. 

Cholicacid 7985  3401-7  3406-1  306-35  — 

Amygdalin 5139-6  2348-7  2349-2  468-5  — 

Conicine 100277  1273-5  1275*5  65-4  +5-1 

Ethylenediamine —  —  —  8-8  +7-45 

Ethylenediamine 

hydrate    __  __  _  80-6  +4-68 

Ethylenediamine 

dihydrochloride  ...  —  —  —  124*5  +6-65 

The  formation  of  cholic  acid  from  cholesterol  by  oxidation  would  corre- 
spond with  a  considerable  development  of  heat.  The  hydrolysis  of 
amygdalin  is  accompanied  by  very  little  thermal  disturbance. 

The  heat  of  neutralisation  of  conicine  by  hydrochloric  acid  is 
11-4  Cal.  The  heat  of  dissolution  of  conicine  hydrochloride  obtained 
from  Kahlbaum  was  -0-87  Cal.,  whilst  the  same  compound  prepared 
from  Merck's  conicine  gave  -  1*49  Cal.  Probably  they  were  salts  of 
isomeric  conicines.  The  heat  of  formation  of  conicine  hydrochloride  is 
lower  than  that  of  ammonium  chloride,  but  higher  than  that  of  aniline 
hydrochloride.  The  difference  between  the  heats  of  formation  of  conicine 
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and  piperidine   (40*9  Cal.)  is  much  higher  than  would  be  the  case  if 
they  were  normal  homologues  (17  Cal.). 

The  heat  of  hydration  of  ethylenediamine  is  +  2*77  Cal.,  and  does 
not  differ  greatly  from  the  heat  of  combination  of  liquid  ammonia  and 
water,  +3*11  Cal.  Its  heat  of  neutralisation  is  +12*4  for  the  first 
equivalent  and  + 10'8  for  the  second.  The  heat  of  formation  of  the 
solid  dihydrochloride  from  the  liquid  base  and  the  gaseous  acid  is 
+  70*9  Cal.  In  the  activity  of  its  basic  function,  ethylenediamine  hydrate 
is  comparable  with  ammonium  and  potassium  hydroxides.     C.  H.  B. 

Thermocheniistry  of  Salicylaldehyde,  Parahydroxybenz- 
aldehyde,  and  Salicylhydramide.  By  Maecel  Del^pine  and  Paul 
Rivals  {Compt  rend.,  1899,  129,  520— 523).— The  authors  have 
redetermined  the  thermochemical]  constants  of  'salicylic  acid  and 
some  of  its  derivatives,  there  being  discrepancies  between  the  recorded 
results  of  different  observers. 

Salicylic  acid. — Molecular  heat  of  combustion  at  const,  vol.  and 
const,  pressure,  728*2  Cal.,  the  mean  of  this  and  Stohmann's  values 
being  728*3  Cal.  Heat  of  formation  from  elements  +138'8  Cal.; 
from  solid  phenol  and  carbonic  anhydride  +  7"7  Cal.,  which  differs 
from  Berthelot  and  Werner's  direct  determination  (  +  6' 3  Cal.). 

Salicylaldehyde. — Heat  of  combustion,  1  gram,  +  6527'4  cal.  ;  mole- 
cular heat  of  combustion,  796'34  Cal.  at  const,  vol.,  and  796*6  Cal.  at 
const,  pressure;  heat  of  formation  from  elements,  +70*5  Cal.  ;  heat  of 
oxidation  to  salicylic  acid,  +  68*3  Cal. 

Parahydroxyhenzaldehyde. — The  corresponding  values  are  6500*6  cal., 
793*07  Cal.,  793*3  Cal.,  +73-8  Cal.  and  +67*4  Cal. 

In  both  cases,  the  heat  of  oxidation  approximates  to  that  of  benz- 
aldehyde,  anisaldehyde,  and  cinnamaldehyde. 

Salicylhydramide,  contrary  to  the  statements  of  previous  observers, 
always  melts  at  167°,  by  whatever  method  it  may  be  prepared,  and, 
contrary  to  the  statement  of  Ettling,  is  rapidly  decomposed  by  acids 
and  alkalis  at  the  ordinary  temperature.  Heat  of  combustion  (1  gram), 
7305*6  cal. ;  molecular  heat  of  combustion,  2527*73  Cal.  at  const,  vol., 
and  2528*9  Cal.  at  const,  pressure;  heat  of  formation  from  elements, 
+  72*4  Cal.,  and  from  ammonia  and  salicylaldehyde  2x12*95  Cal. 
The  action  of  potassium  hydroxide  on  the  hydramide  takes  place  in 
two  stages,  the  first  development  of  heat,  3*1  Cal.,  corresponding  with 
the  saturation  of  the  third  phenolic  function  of  the  hydramide.  This 
indicates  that  two  of  the  phenolic  ftmctions  have  been  saturated  by  the 
nitrogen,  which  becomes  quinquevalent,  and  this  in  its  turn  explains 
why  salicylhydramide  is  yellow  and  not  white,  like  most  hydramides. 

Parahydroxybenzaldehyde  does  not  yield  a  corresponding  hydramide. 

C.  H.  B. 

Heat  of  Neutralisation  and  Electrolytic  Dissociation.  By 
WiLHELM  Yaubel  {Chem.  Zeit,  1899,  23,  764— 765).— The  author  at- 
tempts to  explain  the  constant  value  of  137 — 138  ^  [^=  100  cal.]  for  the 
heat  of  neutralisation  of  strong  bases  and  acids.  His  method  of  calcula- 
tion of  the  molecular  association  (Abstr.,  1898,  ii,  593)  indicates  that  in 
liquid  water  the  molecule  consists  of  6  simple  molecules  and  the  heat 
of  association  is  726  h.     The  solution  of  base  and  acid  and  the  subse- 
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quent  neutralisation  are  then  represented,  thus  :  (i)  MOH  +  6(H20)  = 
M,H20  +  OH,5H20  ;  (ii)  A,H  +  6(H20)  =  A,5H20  -f  H,H20  ; 
(iii)  OH,5H20  +  H,H20  =  (H20)6  =  KHsO),. ;  the  heat  development  for 
this  latter  equation  is  calculated  to  be  142*4  k,  a  number  not  far 
removed  from  the  experimental  values.  The  author  considers  that 
the  electric  charges  of  the  hydroxyl  and  hydrogen  ions  must  pass  over 
to  the  metallic  and  acid  ion  during  neutralisation,  and  that  this 
explains  the  higher  E.M.F.  necessary  for  the  decomposition  of  the 
salt.  He  further  attempts  to  show  that  his  thermal  values  also 
explain  the  value  of  0*59  volt  which  Glaser  found  for  the  decomposi- 
tion potential  of  the  hydroxyl  ions  (this  vol.,  ii,  79).  L.  M.  J. 

Thermal  Effects  of  the  Dilution  of  certain  Salts.  By  Francis 
P.  DuNNiNGTON  and  T.  HoGGARD  {Amev.  Chem.  J.,  1899, 22,  207—211). 
— The  authors  giy^  a  table  showing  the  thermal  effect  of  adding 
successive  gram-molecules  of  water  to  nearly  saturated  solutions  of 
ammonium  acetate,  lithium  chloride,  sodium  bromide,  magnesium 
nitrate,  and  calcium,  magnesium  and  strontium  chlorides  ;  in  all  these 
cases,  heat  is  developed  on  dilution,  and  it  appears  that  by  far  the 
greater  part  of  the  thermal  change  occurs  during  the  addition  of  the 
first  few  molecules  of  water.  In  the  case  of  solutions  of  ammonium 
and  sodium  nitrates,  ammonium,  sodium  and  potassium  chlorides,  and 
potassium  bromide  and  iodide,  the  same  is  true,  but  the  dilution  is 
endothermic  ;  a  solution  of  calcium  nitrate,  however,  on  dilution,  at 
first  gives  out  heat,  but  subsequently  absorbs  it.  W.  A.  D. 

Cryoscopic  Measurements.  By  A.  Ponsot  {BuU.  Soc.  Chim., 
1899,  [iii],  21,  764— 765).— A  former  paper  by  the  author  (this  vol., 
ii,  546)  requires  sundry  corrections,  which  do  not,  however,  invalidate 
the  conclusions  arrived  at  therein.  N.  L. 

Cryoscopic  Depression  in,  and  Latent  Heat  of  Fusion  of, 
Naphthylamine  and  Diphenylamine.  Bv  John  Mason  Stillmann 
and  B.  E.  Swatn  {Zeit.  physikal  Chem.,  1899,  29,  705— 710).— The 
molecular  cryoscopic  depressions  for  solutions  in  diphenylamine  and 
in  naphthylamine  do  not  agree  with  those  calculated  by  the  van't 
Hoff  expression  0*0199  l^jw.  The  authors  have  therefore  redetermined 
the  cryoscopic  depressions  and  the  latent  heats  of  fusion,  as  well  as 
incidentally  the  specific  heats  of  solid  and  liquid,  in  the  case  of  pure 
specimens  of  the  two  compounds,  a  form  of  calorimeter  designed  by 
Waterman  being  employed.  The  cryoscopic  determinations  agreed 
completely  with  those  of  Eijkman,  and  the  other  values  were 
diphenylamine,  m.  p.  54*0°,  latent  heat  of  fusion,  23*97  ;  naphthyl- 
amine, m.  p.  50*1°,  latent  heat  of  fusion,  25*59.  The  cryoscopic 
constants  calculated  from  these  numbers  are  81*2  for  naphthylamine 
and  88*8  for  diphenylamine,  agreeing  well  with  the  experiuientally 
determined  values  78  and  88  (Abstr.,  1889,  666).  L.  M.  J. 

Method  for  Vapour  Density  Determination.  By  Ludwig 
WiLHELM  Winkler  {Chem.  ZeiU,  1899,  23,  627).— The  method  is 
similar  to  that  of  Dumas;  the  apparatus  consists  of  a  thin- walled  glass 
bulb  of  about  100  c.c.  capacity,  drawn  out  to  a  long,  narrow  neck 
which  can  be  closed  by  a  ground  stopper.     The  bath  is  a  modified 
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V.  Meyer  constant  temperature  bath,  and  the  glass  bulb  does  not  come 
in  contact  with  the  boiling  liquid.  The  bulb,  full  of  air,  is  heated  for 
10  minutes  ia  the  bath,  the  stopper  (slightly  greased)  inserted,  and 
the  whole  weighed  when  cold  ;  the  operation  is  then  repeated  with  the 
gas  or  vapour  whose  density  is  required.  J.  J.  S. 

Change  of  Volume  at  the  Transition  Point  of  Boracite.  By 
WiLHELM  Meyerhoffer  {Zeit,  physikal.  Chem.,  1899,  29,  661—664). — 
At  a  temperature  of  from  260°  to  270°,  boracite  undergoes  a  transition 
from  the  rhombic  to  the  regular  system,  and  the  author,  employing 
the  dilatometric  method,  shows  that  this  transition  occurs  at  266°  and 
is  accompanied  by  a  decrease  in  volume.  L.  M.  J. 

Application  of  Molecular  Volumes,  By  Anatole  Leduc  {Ann. 
Chim.  Phys.y  1899,  [vii],  17,  173 — 196). — The  paper  contains  several 
tables  showing  the  differences  between  the  specific  volumes  of  iso- 
pentane,  ether,  carbon  bisulphide,  and  water  vapours  obtained  by 
direct  experiment  and  those  calculated  by  the  author  from  critical 
constants.  The  experimental  data  bearing  on  the  dissociation  of 
chlorine,  nitric  peroxide,  and  acetic  acid  vapour,  are  also  discussed 
(compare  Abstr.,  1898,  ii,  471,  and  this  vol.,  ii,  354). 

The  atomic  weight  of  hydrogen  obtained  by  the  author's  calculations 
is  1*0076  (0  =  16)  and  agrees  closely  with  the  value  deduced  from 
Sacerdote  and  Berthelot's  experiments  (this  vol.,  ii,  404).     G.  T.  M. 

Dissociation  of  Nitric  Peroxide.  By  A.  Pochettino  (Real. 
Accad.  del  Lincei,  1899,  8,  183 — 188). — A  series  of  29  measurements 
was  made  of  the  wave-length  of  sound  in  nitric  peroxide  at 
temperatures  ranging  between  4*2°  and  150°,  Kundt's  formula  being 
employed  in  calculating  the  results.  The  density  of  the  gas  at  each 
temperature  was  taken  from  the  tables  of  Natanson  and  of  Troost  and 
Deville,  intermediate  values  being  obtained  by  means  of  Gibbs' 
formula  for  the  density  of  a  dissociated  gas.  Prom  the  numbers  thus 
found,  the  corresponding  values  k  of  the  ratio  of  the  specific  heats 
have  been  calculated  ;  the  values  of  k  have  also  been  deduced  from 
the  law  of  mixtures,  the  gas  being  taken  as  a  mixture  of  N'2^4  ^^^ 
NO2  in  proportions  given  by  its  density,  k  is  found  to  increase  regu- 
larly with  the  temperature  from  1*17  to  1*30,  these  values  corres- 
ponding respectively  with  the  hexatomic  molecule  ^"2^4  ^^^  ^^® 
triatomic  molecule  KOg ;  the  agreement  between  the  two  sets  of 
values  is  satisfactory.  T.  H.  P. 

Theory  of  Diffusion.  By  Emil  Bose  {Zeit.  physikal  Chem.y  1899, 
29,  658 — 660). — From  the  equation  for  the  diffusion  of  a  non-electro- 
lyte, that  for  the  diffusion  of  a  completely  dissociated  compound  as 
deduced  by  Nernst,  and  the  equilibrium  equation  kc  =  {A—  cf,  the 
author  deduces  expressions  available  for  the  diffusion  of  partially 
dissociated  electrolytes,  for  which,  however,  no  experimental  support 
is  offered  although  they  are  capable  of  such  verification.       L.  M.  J. 

Diffusion  of  Ions  into  Gases.  By  John  S.  Townsend  (Proc. 
Roy.  Soc,  1899,  Q6^  192 — 196). — A  gas  which  has  been  ionised  by  the 
action  of  Rontgen  rays  gradually  loses  its  conductivity  if  left  to  itself; 
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the  ions  partly  recombine  and  partly  give  up  their  charges  to  the 
walls  of  the  containing  vessel.  If  a  stream  of  an  ionised  gas  be 
passed  through  a  metal  tube  of  small  bore,  the  loss  of  conductivity 
due  to  recombination  of  the  ions  will  be  negligible  compared  with 
that  due  to  the  absorption  of  the  ionic  charges  by  the  metal  tube. 
This  latter  will  depend  on  the  diffusion  of  the  ions,  and  a  mathematical 
discussion  shows  how  the  coefficient  of  diffusion  may  be  calculated 
from  the  reduction  of  conductivity.  With  the  help  of  the  values 
obtained,  it  is  shown  that  the  ionic  charges  produced  by  Rontgen  rays 
in  air,  oxygen,  carbonic  anhydride,  and  hydrogen  are  all  the  same  and 
equal  to  the  charge  on  a  hydrogen  ion  in  a  liquid  electrolyte.  The 
number  of  molecules  in  1  c.c.  of  a  gas  is  estimated  as  2  x  10"^^,  and 
the  weight  of  a  molecule  of  hydrogen  is  calculated  to  be  4*5  x  10"  2* 
grams.  J.  C.  P. 

A  Hydrate  Theory  of  Solution.  By  Flavian  Flawitzky  {Cfiem. 
Centr.,  1898,  i,  651—653  ;  from  J.  Buss.  Chem.  Soc,  29,  565—583).— 
A  mathematical  discussion  leads  the  author  to  the  conclusion  that  the 
same  law  applies  to  electrolytes  as  to  non-electrolytes.  Two  types 
of  solutions  are  distinguished:  (1)  normal  solutions,  in  which  the 
existence  of  normal  hydrates  can  be  demonstrated ;  (2)  abnormal 
solutions,  which  give  no  indication  of  the  formation  of  normal 
hydrates.  The  difference  in  the  two  cases  depends  only  on  the 
relative  stability  of  the  hydrates. 

The  extent  of  hydration  in  solution  is  directly  proportional  to  the 
molecular  weight ;  the  same  holds  for  cryohydrates,  and  the  author 
therefore  believes  that  the  latter  have  an  important  influence  on  the 
properties  of  aqueous  solutions.  J.  C.  P. 

Laws  of  Solutions.  By  -Wladimir  A.  Kistiakowski  (Chem. 
Centr.,  1899,  i,  89—91  ;  from  J.  Muss.  Chem.  Soc,  1898,  30,  576—585). 
— Apparatus  is  described  in  which  osmotic  pressure  in  gases  may  be 
observed  and  determined,  the  method  depending  on  the  fact  that 
many  membranes,  &c.,  are  permeable  to  some  gases  but  not  to  others. 
Argon  is  found  to  diffuse  through  caoutchouc  100  times  as  rapidly 
as  carbonic  anhydride,  and  by  means  of  a  caoutchouc  membrane 
separating  air  and  ether  vapour  a  rise  in  pressure  of  15  cm.  of 
mercury  was  observed.  The  laws  of  osmotic  pressure  are  calculated 
from  the  basis  of  the  law  that  in  a  system  in  equilibrium  a  small 
disturbance  is  not  associated  with  any  energy  change,  hence  if  a  gas 
be  in  equilibrium  with  a  solution  pdv  —  qdv^  =  0,  where  p  is  the  partial 
pressure  of  the  gas,  q  its  osmotic  pressure,  and  dv  and  dv^  the  re- 
spective volumes  in  the  gaseous  state  and  in  the  solution,  and  hence, 
since  dvjdv-^  is  constant  qv^  =  RT.  The  author  also  shows  that  in  the 
calculation  of  the  cryoscopic  depression  a  term  involving  the  heat 
of  dilution  is  necessary,  the  expression  obtained  being  T  -  T^  = 
TIQ{ET/1000V^  +  Z)  where  Z  is  the  heat  liberated  when  1  gram  of 
the  solvent  is  withdrawn  from  the  quantity  of  solution  which  con- 
tains 1  gram-molecule  of  the  solute.  Comparison  with  the  de- 
pression obtained  in  hydrogen  chloride  solutions  shows  that  when 
this  correction  is  applied  the  calculated  values  agree  well  with  de- 
terminations for  cryoscopic  depressions  as  high  as  28  "8°.      L.  M.  J. 
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Solid  Solutions  and  Isomorphous  Mixtures  of  Saturated  and 
Non-saturated  Open-chain  Compounds.  I.  and  II.  By 
Giuseppe  Bruni  and  F.  Gorni  {Real.  Accad.  dei  Linceif  1899,  [v],  8, 
454—463,  and  570—579.  Compare  Abstr.,  1898,  ii,  562).— In 
ethylenic  bromide  solution,  ethylenic  chlorobromide  has  the  molecular 
weight  343 — 359,  the  normal  value  being  143*5,  and  in  the  same 
solvent,  ethylenic  cyanide  gives  the  values  98 — 135,  the  number 
corresponding  with  the  formula  being  80. 

Dissolved  in  dimethylic  succinate,  dimethylic  maleate  shows  normal, 
and  dimethylic  fumarate  abnormal,  cryoscopic  behaviour ;  in  the 
latter  case,  the  molecular  weights  found  are  797  to  914  instead  of  144. 
As  regards  crystalline  form  and  configuration,  fumaric  and  succinic 
acids  are  closely  related,  whilst  maleic  acid  has  no  such  similarity 
with  succinic  acid. 

Using  butyric  acid  as  solvent,  the  cryoscopic  behaviour  of  crotonic 
acid,  is  abnormal  and  that  of  isocrotonic  acid  normal.  Since  crotonic 
acid  melts  at  a  higher  temperature  than  the  corresponding  saturated 
acid  and  further  is  more  stable  than  the  iso-acid,  the  fumaroid  formula 
must  be  assigned  to  it  and  to  isocrotonic  acid  the  corresponding 
maleoid  formula. 

In  phenylpropionic  acid  solution,  cinnamic  acid  raises  the  point  of 
solidification,  whilst  allocinnamic  acid  gives  the  normal  depression. 
Cinnamic  acid  has  therefore  a  fumaroid  molecular  configuration, 
allocinnamic  acid  being  the  corresponding  maleoid  form. 

Cryoscopic  determinations  of  the  molecular  weight  of  elaidic  acid  in 
stearic  acid  solution  give  the  value  303 — 315  instead  of  the  normal 
number  282  ;  also,  stearic  acid  dissolved  in  elaidic  acid  has  the  molecular 
weight  348 — 370,  whilst  the  formula  corresponds  with  the  number 
284.  These  abnormal  values  show  that  stearic  acid  and  elaidic  acid 
form  solid  solutions,  and  to  the  latter  must  be  attributed  a  fumaroid 
configuration,  the  isomeric  oleic  acid  being  the  corresponding  maleoid 
compound  (Garelli  and  Montanari,  Abstr.,  1895,  ii,  205).  These 
conclusions  are  borne  out  by  the  greater  stability  towards  reagents, 
and  the  higher  melting  point,  of  elaidic  acid. 

Muthmann  (Abstr.,  1898,  i,  614)  has  shown  that  if  the  CHg-group 
of  potassium  or  ammonium  methanedisulphonate  be  replaced  by  NH, 
the  imidosulphonates  thus  obtained  are  isomorphous  with  the  corre- 
sponding methanedisulphonates.  This  equivalence  of  CHg  and  NH 
does  not  obtain  in  the  case  of  some  other  compounds.  Thus 
diphenylamine  shows  normal  cryoscopic  behaviour  in  diphenylmethane 
solution.  But  benzylideneaniline  and  stilbene  both  have  abnormal 
molecular  weights  in  azobenzene  solution ;  the  isomorphism  of  stilbene 
and  azobenzene  thus  indicated  is  confirmed  by  crystallographic 
measurement.  Both  crystallise  in  the  monoclinic  system.  For 
azobenzene,  [a:b  :c  =  2-10756  :  1  : 1-33123  and  ^8  =  65°  34'],  whilst  for 
stilbene,  [a  :  6  :c  =  2-17015  : 1  : 1-40033  and  /8  =  65^  54'].  Hydrazo- 
benzene,  benzylaniline,  and  dibenzyl  all  show  abnormal  cryoscopic 
behaviour  in  azobenzene.  Dibenzyl  is  also  crystallographically 
completely  isomorphous  with  azobenzene  and  stilbene,  and  the  last 
raises  the  melting  point  of  dibenzyl. 
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The  following  conclusions  are  drawn.  1.  The  groupings -CH-CH- 
of  a  fumaroid  compound  and  -CHg-CHg-  are  isomorpliotropic  with 
-N=N-.  2.  By  substituting  -N-CH-  for  one  of  the  preceding 
groupings,  the  compounds  retain  morphotropic  relations  and  are 
capable  of  forming  solid  solutions.  3.  The  substitution  of -NH-NH- 
removes  all  similarity  of  configuration  and  hence  also  the  capacity  of 
forming  solid  solutions.  4.  The  effect  of  subi^tituting  the  grouping 
-CHg-NH-  is  not  well  defined. 

T.  H.  P. 

Cryoscopic  Behaviour  of  Substances  with  Constitutions 
similar  to  that  of  the  Solvent.  IV.  By  Felice  Gabelli  and 
F.  Calzolari  (Eeal.  Accad.  deiLincei,  1899,  [v],  8,  579—590  ;  Gazzetta, 
29,  ii,  258 — 284.  Compare  preceding  abstract). — When  dissolved  in 
thymol,  menthol  forms  solid  solutions  with  it,  the  molecular  weight 
obtained  being  168 — 177,  instead  of  156. 

The  freezing  points  of  mixtures  of  dibenzyl  and  stilbene  show  very 
considerable  differences  from  the  values  calculated  by  means  of 
KUster's  law  for  isomorphous  mixtures,  the  largest  difference  being 
17*36°  for  a  mixture  containing  40*66  per  cent,  of  dibenzyl. 

In  dibenzyl  solution,  hydrazobenzene  gives  normal  depression  of 
freezing  point,  whilst  azobenzene,  benzylideneaniline,  and  benzylaniline 
behave  abnormally. 

Of  the  two  theoretically  possible  stilbenes,  that  known  must  be 
regarded  as  the  fumaroid  modification. 

Dibenzyl,  stilbene,  azobenzene,  and  benzylideneaniline  all  behave 
abnormally  in  benzylaniline  solution,  as  does  triphenylamine  in  tri- 
phenylmethane  solution.  T.  H.  P. 

Cryohydric  Phenomena  in  Solutions  of  Enantiomorphous 
Isomerides.  By  Giuseppe  Bruni  {Real.  Accad.  dei  Lincei,  1899,  [v], 
8,332 — 335). — The  method  employed  byRoozeboom  (this  vol.,  ii,  276) 
for  distinguishing  between  racemic  compounds,  inactive  conglomerates, 
and  pseudo-racemic  mixtures  by  means  either  of  the  melting  point 
curve  or  of  the  solubility  curve  of  the  solid,  has  a  complete  analogue 
in  the  method  suggested  by  the  author,  who  makes  use  of  the  curve 
of  saturation  in  the  case  of  binary  mixtures,  and  of  the  cryohydric 
curve  in  the  case  of  ternary  mixtures.  By  this  means  are  avoided 
the  disadvantages  of  Boozeboom's  method,  which  requires  relatively 
large  quantities  of  material,  is  not  applicable  to  substances  decompos- 
ing before  melting,  and,  if  the  solubility  curve  be  employed,  in- 
volves experimental  difliculties.  T.  H.  P. 

Recognition  of  Racemic  Compounds.  By  H.  W.  Bakhuis 
RoozEBOOM  {Ber.,  1899,  32,  2172—2177.  Compare  this  vol.,  ii,  276 
and  401  ;  also  following  abstract). — The  author  considers  that  Laden- 
burg's  statements  (Trans.,  1899,  75,  465  ;  this  vol.,  ii,  551)  are  less 
complete  than  his  own  (loc.  cit.),  and,  as  regards  some  of  them,  not 
accurately  formulated.  He  also  points  out  that  Ladenburg,  in  apply- 
ing to  liquid  externally  compensated  compounds   the  method  used  in 
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the  case  of  solids,  has  paid  do  attention  to  the  phase  rule,  and  hence 
his  conclusions  are  invalid  ;  in  fact,  determinations  of  solubility  are 
not  suitable  for  determining  whether  a  liquid  is  a  racemic  compound 
or  an  inactive  conglomerate.  J.  J.  S. 

Recognition  of  Racemic  Compounds.  By  Feederic  Stanley 
Kipping  and  William  J.  Pope  {Ber.,  1899,  32,  2225—2227.  Com- 
pare Trans,,  1899,  75,  36,  and  preceding  abstract). — It  is  pointed  out 
that  Ladenburg's  modified  method  (Trans.,  1899,  75,  465)  is  essentially 
different  from  his  original  one  {Ber.,  1894,  27,  3065)  and  that  it  is 
now  in  accordance  with  the  results  described  by  the  authors  {loc.  cit.). 
The  conclusions  arrived  at  by  Ladenburg  with  respect  to  the  racemic 
nature  of  liquids  such  as  i-pipecoline  are  invalid,  as  he  has  completely 
neglected  the  application  of  the  phase  rule.  J.  J.  S. 

New  Method  for  the  Resolution  of  Racemic  Compounds  into 
the  Active  Constituents.  By  Wiliielm  Marckwald  and  Alex. 
McKenzie  {Ber.,  1899,  32,  2130— 2136).— r-Mandelic  acid  has  been 
etherified  by  the  aid  of  an  optically  active  alcohol,  namely,  ^-menthol, 
and  the  results  indicate  that  ^-mandelic  acid  is  not  quite  so  readily 
etherified  as  the  c?-acid.  The  method,  however,  does  not  lend  itself, 
at  any  rate  in  this  case,  to  the  complete  resolution  of  the  racemic 
acid,  since  after  50  grams  of  the  acid  and  alcohol  had  been  heated  at 
155°  for  1  hour,  only  about  0*72  gram  of  the  Z-acid  could  be  isolated. 
The  menthylic  mandelate  formed  in  the  reaction,  when  fractionally 
hydrolysed,  gave  first  an  acid  having  a  slightly  positive  rotation  (but 
the  actual  isolation  of  the  <i-acid  was  not  attempted),  and  finally  an 
acid  with  a  negative  rotation.  Although  the  method  is  not  so  efficient 
as  other  methods  for  the  resolution  of  racemic  acids,  the  authors  con- 
clude that  it  may  be  of  practical  use  for  the  resolution  of  racemic 
alcohols  by  the  aid  of  an  optically  active  acid.  J.  J.  S. 

Hylotropic-isomeric  Forms.  By  Karl  Schaum  {Annalen,  1899, 
308,  18—40.  Compare  Abstr.,  1898,  ii,  211  and  372).— The  cases  of 
sulphur,  tin,  hexachloroketodihydrobenzene,  initrosobenzene,  and 
menthol  are  discussed  by  the  author.  M.  O.  F. 

Gaseous  Reactions  in  Chemical  Kinetics.  V.  Gradual  Com- 
bination of  Oxyhydrogen  Gas.  By  Max  Bodenstein  {Zeit. 
physikal.  Chem.y  1899,  29,  665 — 699). — The  present  paper  deals  with 
the  non-explosive  combination  of  hydrogen  and  oxygen  when  the 
mixture  is  passed  through  porcelain  tubes  raised  to  the  desired  tem- 
perature by  means  of  a  lead-bath.  From  the  total  volume  of  gas 
passed  through,  and  the  total  time,  the  time  during  which  the  gas 
was  exposed  to  the  high  temperature  is  found,  and  by  varying  these 
values  various  determinations  of  the  velocity  constant  were  made  at 
temperatures  of  482°,  509°,  560°,  and  572°.  The  values  at  each  tem- 
perature, as  calculated  for  a  trimolecular  equation,  are  constant,  and 
equal  values  were  obtained  on  varying  the  initial  proportions  of  the 
two  gases ;  the  action  hence  proceeds  according  to  the  equation 
2H2  +  02  =  2H2O.  The  actual  values  of  the  constant  vary  with  the 
form  of  the  tube  employed,  and  the  author  finds  that  the  ratio  of  the 
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constants  for  two  tubes  is  approximately  equal  to  the  ratio  of  the 
quotients  surface/volume,  and  hence  concludes  that  the  action  pro- 
ceeds almost  entirely  on  the  surface  of  the  vessel  and  not  throughout 
the  entire  mass,  that  is,  it  is  a  catalytic  action.  At  temperatures 
which  vary  from  660°  to  700°  for  different  tubes,  the  steady  union 
becomes  explosive,  and  as  the  explosion  temperature  is  approached, 
the  velocity  constant,  previously  in  accord  with  that  given  by  equation 
log  k  —  A/T+B  log  2^+c,  increases  enormously  above  the  calculated 
values.  The  author  considers  this  to  be  due  to  the  imperfect  con- 
duction of  heat,  so  that  the  heat  generated  by  the  union  raises  the 
temperature  of  the  gas  above  that  of  the  surroundings,  and  the  ex- 
plosion temperature  is  hence  highest  for  vessels  of  greatest  compara- 
tive surface.  The  results  of  the  author  are  not  in  accord  with  those 
previously  obtained  by  Helier  (this  vol.,ii,  85).  L.  M.  J. 

Velocity  of  Explosion  of  Acetylene.  By  Marcellin  P.  E. 
Berthelot  and  Henri  Le  Chatelier  {Compt.  rend.,  1899,  129, 
427—434.  Compare  Abstr.,  1897,  ii,  91).— The  velocity  of  explosion 
of  pure  (98  per  cent.)  acetylene  was  studied  at  pressures  varying  from 
5  to  36  kilograms  per  "square  centimetre,  the  gas  being  enclosed  in 
glass  tubes  1  metre  in  length  and  having  an  internal  diameter  of 
2 — 6  millimetres.  One  end  of  the  glass  tube  was  closed,  and  the  other 
end  connected  with  an  iron  vessel  in  which  the  explosion  was  started 
by  firing  electrically  a  detonator  of  fulminate  or  chlorate  mixture 
weighing  O'Ol — 0*04  gram.  Larger  amounts  are  to  be  avoided,  since 
they  give  rise  to  violent  undulatory  movements  which  are  not  strictly 
due  to  the  detonation  itself.  In  some  cases,  the  influence  of  any 
irregular  initial  disturbance  was  obviated  by  introducing  an  iron  tube, 
r5  metres  in  length,  between  the  glass  tube  and  the  iron  vessel.  The 
phenomena  observed  in  the  glass  tube  were  registered  on  a  photo- 
graphic plate  which  was  made  to  drop  in  a  frame  at  the  moment  of 
firing,  so  that  the  image  of  the  flame  traversing  the  tube  was  recorded 
in  the  form  of  a  curve,  the  inclination  of  the  tangent  at  any  point  of 
the  latter  being  a  measure  of  the  velocity  at  which  the  explosion  is 
being  propagated  at  the  corresponding  part  of  the  tube.  The  results 
of  a  number  of  experiments  show  that,  contrary  to  what  is  observed 
with  mixtures  of  acetylene  and  oxygen,  the  velocity  of  explosion  of 
pure  acetylene  increases  continuously  with  the  propagation  of  the 
flame  along  the  tube,  which  is  generally  ruptured  before  a  uniform 
velocity  can  be  attained.  The  fracture,  or  rather  pulverisation,  of  the 
tube  takes  place,  as  a  rule,  when  about  half  its  length  has  been 
traversed,  and  is  propagated  backwards  with  a  velocity  comparable 
with  that  of  the  explosion.  In  the  greater  number  of  cases,  the  curve 
obtained  assumes  almost  immediately  an  asymptotic  form,  indicating 
that  the  velocity,  after  a  certain  point,  increases  but  slowly  until,  at 
the  moment  of  rupture,  a  large  and  abrupt  increase  is  noticed.  In  a 
considerable  number  of  experiments,  however,  a  more  continuous  and 
rapid  increase  was  observed.  These  different  results  are  independent 
of  the  pressure  and  appear  to  be  connected  with  differences  in  the 
manner  in  which  the  explosion  is  initiated.  According  to  the  most 
uniform  and  regular  determinations,  the  velocity  of  explosion  increases 
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with  the  pressure  from  1000  metres  per  second  at  5  kilograms  per 
square  centimetre  to  about  1600  metres  at  30  kilograms. 

The  theoretical  signification  of  the  results  obtained  is  finally  dis- 
cussed, and  it  is  pointed  out  that  a  fundamental  distinction  exists 
between  waves,  such  as  those  of  sound,  which  are  propagated  from  a 
single,  unrenewed  impulse  and  those  occurring  in  an  explosive  mix- 
ture or  an  endothermic  gas  in  which  a  continually  increasing  amount 
of  energy  is  set  free.  The  explosive  properties  of  acetylene  may  be 
expected  to  differ  from  those  of  combustible  gaseous  mixtures,  since 
the  products  of  its  decomposition,  gaseous  hydrogen  and  solid  carbon, 
have  very  different  physical  properties.  Moreover,  in  the  combustion 
of  hydrogen  and  gaseous  hydrocarbons  with  oxygen,  the  carbonic 
anhydride  and  water  formed,  which  are  partially  dissociated  at.  the 
temperature  of  explosion,  undergo  association  as  the  temperature  falls 
and  thus  modify  the  violence  of  the  initial  shock,  whereas  acetylene 
is  abruptly  resolved  into  free  carbon  and  hydrogen.  N.  L. 

Velocity  Constants  in  the  Formation  of  Simple  Ethers.  By 
W.  Sagrebin  {Ghem.  Centr.,  1899,  i,  1059—1060 ;  from  J.  Buss.  Chem. 
Soc,  1899,  31,  19 — 27). — The  velocity  constants  were  determined  at 
100°  for  the  reaction  between  alcohols  and  ethereal  salts  of  benzene- 
sulphonic  acid  with  the  production  of  the  ether  and  acid.  Excess  of 
the  alcohol  was  employed  as  a  solvent,  and  on  this  account  the  reaction 
is  of  the  first  order.  The  values  for  the  constant  compared  with  that 
for  methylic  alcohol  are  as  follows :  methylic  alcohol,  100 ;  ethylic 
alcohol,  48*9;  propylic  alcohol,  35 -2 ;  isobutylic  alcohol,  21*4 ;  i-iso- 
amylic  alcohol,  23*6;  octylic  alcohol,  16*2;  allylic  alcohol,  28*1; 
benzylic  alcohol,  14-98.  The  order,  which  shows  the  influence  of 
constitution,  is  the  same  as  that  obtained  by  Menschutkin  for  the 
rate  of  etherification  of  alcohols  and  the  velocity  of  reaction  of  amines 
with  allylic  bromide,  although  differences  occur  in  the  actual  numbers, 
explicable  by  the  use  of  different  solvents  (Abstr.,  1890,  1366  ;  1898, 
i,  119).  Values  for  isopropylic  alcohol,  16'1,  and  phenylmethyl- 
carbinol,  4*5,  were  also  obtained,  but  with  trimethylcarbinol  and 
dimethylethylcarbinol,  constant  values  for  the  velocity  constant  were 
not  observed.  L.  M.  J. 

Function  of  the  Medium  in  Chemical  Change.  By  Julius 
W.  Bruhl  {Ber.,  1899,  32,  2326—2331.)  [Compare  Lowry,  Trans., 
1899,  75,  215 — 228]. — The  velocity  of  isodynamic  change  has  been 
studied  by  means  of  the  refractive  and  dispersive  powers  in  the  case 
of  the  enolic  and  ketonic  forms  of  Claisen's  ethylic  mesityloxidoxalate 
(Abstr.,  1896,  i,  561),  dissolved  in  different  media;  the  refractive 
powers  of  the  two  isomerides  are  very  different,  and  the  dispersive 
powers  differ  by  400  per  cent. 

No  isomeric  change  takes  place  on  dissolving  the  enolic  form,  or  on 
diluting  the  solution,  the  small  changes  in  the  optical  constants  being 
due  to  physical  and  not  to  chemical  causes.  Of  the  solvents  used, 
chloroform  produced  the  least  acceleration,  and  in  this  solvent  the 
formation  of  the  ketonic  form  is  hardly  perceptible  after  2 J 
months;  benzene,  a-bromonaphthalene,  and  carbon  bisulphide  act 
somewhat  more  rapidly,  but  the  greater  part  of  the  enolic  form  is 
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unchanged  after  3  months ;  methylic  and  ethylic  alcohol,  on  the  other 
hand,  cause  a  marked  change  in  a  few  days,  and  in  2  or  3  months 
nearly  the  whole  of  the  enolic  is  converted  into  the  ketonic  form,  the 
reaction  being  complete  and  not  proceeding  to  a  state  of  equilibrium. 
The  isomeric  change  is  regarded  as  due  to  the  ionic  dissociation  of  the 
enolic  form,  followed  by  a  reassociation  of  the  ions  in  the  ketonic 
form,  and  it  is  pointed  out  that  the  isomeric  change  takes  place  most 
rapidly  in  those  media  which  have  the  greatest  dissociating  and 
dielectric  power ;  these  media  are  also  usually  characterised  by 
great  heat  of  vaporisation,  heat  of  fusion,  and  specific  heat. 

T.  M.  L. 

[Dissociation  of  Molecular  Chlorine  by  Water.]  By  Alex- 
ander A.  Jakowkin  (Zeit.  physikal.  Chem.^  1899,  29,  613 — 657). — The 
author  has  previously  shown  that  in  a  solution  of  chlorine  in  water  equi- 

+ 
librium  is  finally  attained  when  CIg  +  Aq^Cl  +  H  +  HCIO  +  Aq  (Abstr., 
1897,  ii,  246),  and  has  now  further  investigated  this  equilibrium.     As 
hypochlorous   acid   is   a  very  weak  electrolyte,  the  conductivity  of 
chlorine  solutions  is  almost  entirely  due  to  the  hydrogen  chloride,  and 
the  concentration  of  the  latter  can  therefore  be  determined  from  con- 
ductivity experiments.      By  subtraction    of  double  the  quantity    of 
chlorine  so  found  from  the   total  chlorine,  the  concentration  of  un- 
dissociated    molecules   is   obtained,  and   it   is  found  that   when  the 
concentration  is  so  calculated,  the  partition  ratio  of  chlorine  between 
carbon  tetrachloride  and   water  is  constant  for  all  concentrations,  so 
that  the  quantity  of  undissociated  chlorine  in  water  may  be  calculated 
from  that  in  carbon  tetrachloride  in  equilibrium  with  the  solution. 
The  gas  is  also  shown  to  be  present  in  both  solvents  in  the  form  of 
simple  molecules.     The  hydrolysis  in  water  at  various  concenti-ations 
was  then  determined  and  the  values  of  the  equilibrium  constant  were 
found  to  remain  constant  when  calculated  for  the  trimolecular  equation 
h.c  =  {A  —  c)^.     If  chlorine  ions  be  added,  the  dissociation  of  molecular 
chlorine  must  decrease,  and,  by  addition  of  chlorides,  this  was  found  to 
be  the  case,  the  equilibrium  constant  for  kc  =  {A  -  cy(A  -  c  +  b)  being 
equal  to  that  previously  obtained.    In  strong  solutions,  apparent  varia- 
tions occur  consequent  on  the  alteration  of  the  partition  ratio.     Un- 
dissociated chlorides  should  produce  no  effect,  but  it  was  found  that 
mercuric  chloride  causes  a  slight  increase  of  dissociation  which  is  ex- 
plicable by  the  union  of  the  salt  with  some  hydrogen  chloride  (Le  Blanc 
and  Noyes,  Abstr.,  1891,  388).     The  effect  of  hydrogen  ions,  which 
should  be  equal  to  that  of  chlorine  ions,  was  found  to  be  in  entire 
accord  with  theory,  the  acids  employed  being  dilute  sulphuric,  nitric, 
acetic,  and  the  three  chloracetic  acids.    Boric  acid,  which  is  practically 
undissociated,  has    no    effect   except   in    strong   solutions.       Hydro- 
chloric acid  yields  both  hydrogen  and  chlorine  ions  and  its  effect  is 
therefore  considerably  greater  than  that  of  other  acids,  the  dissociation 
being  in  this  case  given  by  kc^{A  -c)(A  —  c  +  hf:     In  solutions  of 
hydrochloric  acid,  therefore,  of  moderate  strength,  the  dissociation  of 
the  chlorine  is  very  slight ;  for  high  concentrations,  however,  the  results 
are  complicated,  owing  to  the  formation  of  the  trichloride  HCI3.     The 
agreement  of  all  the  determinations  with  those  calculated  by  the  tri- 
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molecular  equation  is  well  seen  by  comparison  of  the  experimental 
values  with  the  theoretical  curves,  and  conclusively  proves  the  dissocia- 
tion. The  latter  may  also  be  calculated  entirely  from  conductivity 
observations,  and  the  results  so  obtained  agree  completely  with  the 
former  determinations.  The  equilibrium  constant  increases  with  rise 
of  temperature,  so  that  the  hydrolysis  is  accompanied  by  heat  absorp- 
tion, which  decreases  from  about  7  Cal.  at  ordinary  temperature  to 
zero  at  from  75°  to  95°,  and  the  heat  of  solution  of  undissociated 
chlorine  may  also  be  calculated.  The  results  are  in  accord  with  the 
determinations  of  Thomsen,  and  with  the  values  for  the  hydrolysis 
calculated  from  the  heats  of  formation  of  hydrochloric  and  hypo- 
chlorous  acids.  L.  M.  J. 

Equilibrium  between  Hydrocyanic  and  other  Acids  in 
Combination  with  Alkalis.  By  Marcellin  P.  E.  Berthelot  {Ann. 
Chim.  Phys.f  1899,  [vii],  17,  453 — 457). — Potassium  cyanide  is  com- 
pletely decomposed  by  hydrochloric  acid  ;  when  solutions  containing 
each  of  these  reagents  are  mixed  at  15°,  the  heat  developed  is  10*7  Cal. ; 
the  same  value  is  obtained  for  nitric  acid,  whilst  10*3  Cal.  are  de- 
veloped in  the  case  of  acetic  acid  ;  these  figures  coincide  with  the 
theoretical  values. 

When  solutions  containing  phenol  (1  mol.  in  20  litres)  and  potass- 
ium cyanide  (1  mol.  in  2  litres)  are  mixed  together,  5*2  Cal.  are 
developed.  The  hydrocyanic  acid  appropriates  3/5ths  of  the  base, 
although  its  heat  of  neutralisation  in  solution  is  less  than  one-third 
that  of  phenol,  but  since  the  heats  of  formation  of  solid  potassium 
cyanide  and  potassium  phenoxide  from  solid  generators  are  (20*2  -  S) 
and  12 '4  Cal.  respectively,  where  aS'  (representing  the  heat  of  fusion 
of  solid  HCN)  is  not  greater  than  4  Cal.,  it  follows  that  hydrocyanic 
acid  is  in  reality  a  stronger  acid  than  phenol.  The  following  data  are 
obtained  with  hydrogen  sulphide  (1  mol.  in  20  litres) : 

HgS  dil.  +  2KCN  dil.  =  4-7  Cal.  NaHS  dil.  +  HCN  dil.  =  0-0  Cal. 

NagS,,    +2HCN   „    =3-2   „  NagS      „    -t-KCJST   „    =0-0    „ 

NagS,,   -hHCN      „    =3-1    „ 

These  results  indicate  that  excess  of  hydrogen  sulphide  completely 
displaces  hydrogen  cyanide  from  solutions  of  its  alkali  salts. 

Analogous  conditions  of  equilibrium  exist  between  carbonic  and 
hydrocyanic  acids ;  those  obtaining  with  the  latter  compound  and 
boric  acid  are  indicated  by  the  following  data  : 

BgOg  dil.  (1  mol.  in  4  litres)  +  HCN  (1  mol.  in  2  litres)  =  0-0  Cal. 

^  J  2B2O3  dil.  +  2KCN  dil.  =  14-6     „ 

"\2B203,K20    „  -t-2HCN   „  =-3-7     „ 

2B2O3  „  -f4KCN   „  =16-8     „ 

2B203,K20    „  -1-4HCN   „  =11-6     „ 

The  alkali  is  shared  between  the  two  acids ;  in  experiment  2,  which 
corresponds  with  the  monobasic  borate,  the  hydrocyanic  acid  takes 
l/6th  of  the  base  :  in  experiment  3  (dibasic  borate),  it  takes  4/9ths. 

G.  T.  M. 


{ 
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Dissociation  of  Ammonio-metallic  Salts.  By  R.  Jarry  {Ann. 
Chim.  Phys.^  1899,  [vii],  17,  327 — 388). — The  paper  contains  descrip 
tions  of  apparatus  employed  in  preparing  ammonio-silver  salts  and  in 
studying  their  dissociation. 

When  a  concentrated  ammoniacal  solution  of  silver  chloride  is 
allowed  to  evaporate  over  quicklime,  the  ammonio-silver  chloride, 
2AgCl,3NH3,  separates  in  colourless,  birefractive  prisms  not  af- 
fected by  light ;  when  the  solution  is  placed  over  anhydrous  calcium 
chloride,  ammonia  is  removed,  and  the  compound,  CaClgjNHg,  is  pro- 
duced, this  has  a  lower  dissociation  pressure  than  the  ammonio-silver 
salt,  and  accordingly  the  latter  dissociates,  yielding  crystalline  silver 
chloride.  The  ammonio-silver  chloride,  AgCljSNHg,  crystallises  in  long, 
colourless,  birefractive  needles  when  a  solution  of  silver  chloride  in 
liquid  ammonia  is  evaporated  at  -  40°  to  -  20°  ;  the  substance  is  not 
affected  by  light.  Silver  chloride  is  only  slightly  soluble  in  liquid  am- 
monia, and  a  convenient  apparatus  is  described  which  obviates  the  use 
of  large  quantities  of  the  solvent  in  preparing  the  ammonio-silver 
chloride  crystals.  Silver  iodide,  unlike  the  chloride  or  iodide  (compare 
Abstr.,  1897,  ii,  259,  and  1898,  ii,  515),  is  extremely  soluble  in  liquid 
ammonia,  and  on  allowing  the  solution  to  evaporate  at  -  40°  to  —  10°, 
white,  birefractive,  lamellar  crystals  of  the  ammonio-silver  iodide, 
AgljNHg,  are  obtained ;  this  substance  dissociates  at  4°  under  atmo- 
spheric pressure,  forming  a  second  ammonio-iodide,  2AgI,NH3.  The 
dissociation  pressures  of  the  two  compounds  are  as  follows  : 

Agl.NHg. 
t    -23°     -13°         0°  6-2°         10-5°  15°  20*5° 

p     145         &0[?]     585         820         1055  1380         2020  mm. 

2AgI,NH3. 
t     0°        19°       37°       39°       52-5°       65°         80°         100° 
2^     3         12         57         63         155         270         485         1145  mm. 

The  latter  compound  is  obtained  in  the  crystalline  form  by  the  spon- 
taneous evaporation  of  a  solution  of  silver  chloride  in  concentrated 
aqueous  ammonia  ;  it  separates  in  small,  white  crystals  which  become 
dark  violet  on  exposure  to  light ;  during  the  crystallisation,  the  pressure 
of  the  dissolved  ammonia  in  the  liquid  surrounding  the  crystals  must 
be  greater  than  the  dissociation  pressure  of  the  substance,  otherwise 
the  latter  dissociates,  yielding  silver  iodide. 

Methylammonio-silver  bromide,  AgBr,NH2Me,  is  quite  analogous  to 
the  corresponding  chloride  (compare  Abstr.,  1897,  i,  455),  and  is  pre- 
pared in  a  similar  manner.     Its  dissociation  pressures  are  as  follows  : 

AgBr.NHjMe. 
t     0°  19-5°  20-5°  45-2°  55° 

p     11  52  58  290  514  mm. 

The  following  table  indicates  the  solubility  of  silver  bromide  in  10  c.c. 
of  aqueous  methylamine  of  different  concentrations  at  11*5°: 

NHaMe.  AgBr.  NHaMe.  AgBr.  KHoMe.  AgBr.  NHaMe.  AgBr. 

Grams.  Mgrm.  Grams.  Mgrm.  Grams.  Mgrm.  Grams.  Mgrm. 

4-844  289  3-562  73  1-797         28         1-317  12 

4-311  127  3-258  55  1-513        16  MOl  7 
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The  curve  representing  these  results  shows  a  break  corresponding  with 
a  solution  saturated  under  the  dissociation  pressure  of  AgBrjNHgMe. 

The  methjlammonio-silver  iodide,  AgI,NH2Me,  obtained  like  its 
analogues,  forms  white,  birefractive  crystals  not  affected  by  light ;  its 
dissociation  pressures  are  as  follows  : 

t  0°    15°  25-5° 29-5°  34°    38°    40°     45°     47°     51°     56°      60° 
pS5    142    300    403    550    713    803   1130  1210  1360  1575  1745mm. 

At  39°,  under  atmospheric  pressure,  this  substance  is  wholly  converted 
into  another  methylammonio-iodide,  2AgI,NH2Me,  which  gives  the 
following  dissociation  pressures : 


t 

0° 

19° 

34° 

47-5° 

65° 

p 

11 

34 

60 

116 

228  mm. 

L 


These  two  compounds  are  very  insoluble  in  aqueous  solutions  of  methyl- 
amine,  and  on  this  account  the  latter  iodide  could  not  be  obtained 
crystalline. 

The  dissociation  curve  of  the  compound,  AgI,NH2Me,  is  discontinu- 
ous at  the  point  corresponding  with  the  temperature  43°  and  the 
pressure  1070  mm. ;  at  this  temperature,  the  substance  is  seen  to  melt ; 
the  lower  portion  of  the  curve  therefore  represents  the  dissociation  of 
the  solid,  and  the  upper  portion  that  of  the  liquid,  ammonio-iodide. 

G.  T.  M. 

Equilibrium  in  the  System,  Water-Phenol- Aniline.  By  Frans 
A.  H.  ScHREiNEMAKERS  {Zeit.  physiJcal.  Chem.,  1899,  29,  577 — 602). — 
The  equilibrium  relations  had  been  previously  studied  for  the  system, 
water-alcohol-succinonitrile  ( Abstr.,  1898,  ii,  564),  in  which  two  of  the 
pairs  form  two  liquid  phases  between  certain  temperature  limits. 
The  present  system  is  in  this  respect  similar,  but  it  yields  a  different 
form  of  equilibrium  field,  and  the  binodal  curves  for  various  temper- 
atures are  given,  as  well  as  the  prismatic  representation.  The 
critical  mixture  temperature  of  the  water-phenol  system  is  68°,  and 
replacement  of  phenol  by  aniline  causes  a  regular  increase  of  this 
temperature  to  167°  for  the  water-aniline  system.  Curves  are  also 
constructed  to  show  the  effect  of  addition  of  aniline  to  a  mixture  of 
water  and  phenol  in  constant  ratio,  and  in  this  case  the  critical 
temperature  first  rises  and  then  again  falls.  The  addition  of  salt 
raises,  but  that  of  alcohol  lowers,  the  critical  mixture  temperature  of 
phenol  and  water.  If  one  constituent  be  added  to  a  mixture  of  the 
other  two,  the  composition  of  the  homogeneous  phase  varies  for  vary- 
ing ratios  of  the  binary  mixture,  and  curves  are  given  to  show  the 
two  correlated  compositions.  The  theoretical  considerations  are 
postponed.  L.  M.  J. 

False  Equilibrium.  By  Pierre  Duhem  {Zeit.  physikal  Chem.^ 
1899,29,  711 — 714). — The  author  replies  to  Bodenstein's  criticisms 
(this  vol.,  ii,  639)  of  the  work  of  Pelabon,  and  considers  that  the 
observations  of  the  former  respecting  the  limits  of  temperature  of 
formation  and  false  equilibrium  of  hydrogen  sulphide  are  incorrect. 
The  discrepancies  between  the  results  of  Bodenstein  and  of  Pelabon  are 
regarded  as  due  to  the    fact   that   the    former   has   overlooked  the 
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absorption  of  hydrogen  sulphide  by  liquid  sulphur,  and  on  this 
account  the  use  of  indefinite  quantities  of  sulphur  militates  greatly 
against  the  value  of  his  researches.  L.  M,  J. 

Fixed  Points  of  Transformation.      By  Henei   Le   Chatelieb 

{Compt.  rend.,  1899,  129,  497 — 499). — Heversible  transformations, 
such  as  fusion,  allotropic  changes,  &c.,  are  usually  considered  to  take 
place  under  fixed  external  conditions,  but  the  author  does  not  consider 
that   this  is  necessarily  an  absolute  law.      The  equilibrium  conditions 

in    a  heterogeneous  system    are    €~  T-q  +  Pv-  M^m^ Mnrtin  =  0, 

where  e,  rj,  v,  m,  M,  are  respectively  the  energy,  entropy,  volume,  mass, 
and  potential,  this  equation  holding  for  each  phase.  If,  however, 
changes  of  magnitude  of  the  particles  lead  to  changes  in  energy,  <fec., 
which  may  be  the  case  if  the  particles  are  very  small  (for  example,  the 
vapour  tension  of  small  drops  of  water),  then  the  above  expression  may 
be  greater  or  less  than  zero.  In  the  former  case,  the  system  would  be 
stable,  as  the  subdivided  parts  would  reunite  ;  in  the  second  case,  the 
subdivision  could  proceed  spontaneously,  ultimately  yielding  a  homo- 
geneous mixture,  and  the  author  does  not  consider  there  is  any  d.  priori 
reason  why  this  should  not  occur.  Crystalline  liquids  are,  perhaps, 
cases  of  the  progressive  fusion  of  crystals,  but  experimental  realisation 
of  changes  of  state  at  variable  tensions  is  probably  difficult. 

L.  M.  J. 

"  Genesis  of  Dalton's  Atomic  Theory."  By  Georg  W.  A. 
Kahlbaum  {Zeit.  physikal  Chem.,  1899,  29,  700— 704).— The  author 
replies  to  certain  criticisms  of  Debus  on  the  German  translation,  by 
the  author,  of  the  above  work  of  Roscoe  and  Harden. 

L.  M.  J. 

The  Place  of  the  New  Constituents  of  the  Atmosphere  in 
the  Periodic  System.  By  James  Lewis  Howe  {Chem.  Nev:)s,  1899, 
80,  74 — 76). — Helium,  neon,  and  argon  are  considered  to  be  the  first 
three  elements  of  the  eighth  group  in  Mendeleef's  table  of  the 
periodic  system.  Neon  hence  follows  fluorine,  and  is  the  transitional 
element  between  the  halogen  and  sodium,  whilst  argon  is  a  transitional 
element  between  chlorine  and  potassium.  Helium  is  thus  in  the  same 
horizontal  series  as  hydrogen,  but  the  corresponding  element  of  the 
halogen  series  is  unknown.  Other  similar  elements  could  be  placed  in 
this  group,  inasmuch  as  it  is  a  group  containing  triads,  for  example, 
iron,  cobalt,  nickel,  &c.  ;  and  the  elements  raetargon,  krypton,  xenon 
may  perhaps  be  placed  in  it.  The  author  considers  the  position  of  ele- 
ments with  no  chemical  affinity  as  transition  elements  from  the  negative 
halogens  to  the  positive  alkali  metals  to  be  probable  and  natural,  and 
the  dissimilarity  in  properties  of  these  elements  and  the  others  of  the 
group,  iron,  platinum,  &c.,  does  not,  in  his  opinion,  militate  against 
these  views,  as  dissimilarity  from  the  type  elements  occurs  in  other 
groups.  L.  M.  J. 
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Solidification  of  Hydrogen.  By  James  Dewar  (Compt.  rend.,  1899, 
129,  451—454;  Ann.  Chim.  Phys.,  1899,  [vii],  18,  145—149;  Ghem. 
News.y  1899,  80,  132 — 133). — In  earlier  experiments,  liquid  hydrogen 
was  allowed  to  evaporate  under  10  mm.  pressure,  and  gave  no  sign  of 
solidification.  Whilst  experimenting  with  some  electric  resistance  ther- 
mometers, the  wires  being  immersed  in  liquid  hydrogen,  and  a  small  quan- 
tity of  airentering  through  leakages  and  becoming  frozen, it  was  observed 
that  when  the  pressure  was  reduced  below  60  mm.  the  whole  of  the  liquid 
suddenly  solidified  into  a  white,  froth-like  mass  like  frozen  foam.  The 
solid  evaporated  completely  under  the  low  pressure,  and  melted  when  the 
pressure  was  allowed  to  rise  to  65  mm. ;  it  therefore  could  not  be 
regarded  as  frozen  air  containing  liquid  hydrogen,  and  the  fact  that 
solidification  did  not  occur  in  the  earlier  experiments  is  attributed  to 
undercooling.  This  was  confirmed  by  evaporating  liquid  hydrogen 
under  30 — 40  mm.  pressure  in  a  special  apparatus;  it  became  com- 
pletely solid,  but  melted  if  the  pressure  was  allowed  to  rise  to  55  mm. 
The  sp.  gr.  of  the  solid  could  not  be  determined,  but  the  maximum 
sp.  gr.  of  the  liquid  is  0086  as  compared  with  0*07  at  its  boiling  point. 

Measurements  with  constant  volume  hydrogen  thermometers  showed 
that  the  temperature  of  the  solid  under  35  mm.  pressure  is  16° 
absolute.  The  boiling  point  under  760  mm.  pressure  is  21°  absolute. 
Calculating  from  these  data,  a  vapour  tension  of  liquid  hydrogen  of 
55  mm.  would  correspond  with  a  temperature  of  16*7°  absolute,  hence 
the  melting  point  of  hydrogen  must  be  about  16°  or  17°  absolute. 
It  may  be  noted  that  the  critical  temperature  of  hydrogen  being  30° 
to  32°  absolute,  the  melting  point  is  about  half  the  critical  tem- 
perature. The  melting  point  of  nitrogen  is  also  about  half  its  critical 
temperature.  The  lowest  temperature  that  can  be  obtained  by 
evaporation  of  solid  hydrogen  under  low  pressure  is  14 — 15° 
absolute.  C.  H.  B. 

Application  of  Liquid  Hydrogen  to  the  Production  of  High 
Vacua,  together  with  their  Spectroscopic  Examination.  By 
James  Dewar  {Proc.  Roy.  Soc,  1899,  64,  231— 238).— By  an  extra- 
polation of  the  vapour  pressure  curves  of  oxygen  and  nitrogen  down 
to  the  temperature  of  boiling  hydrogen,  the  vapour  pressure  of  air  at 
that  temperature  may  be  estimated  as  less  than  one-millionth  of  an 
atmosphere.  Vacuum  tubes  of  ordinary  shape,  suited  for  the  spectro- 
scopic examination  of  gases,  had  attached  to  them  a  temporary  tube, 
which  was  immersed  for  over  a  minute  in  liquid  hydrogen ;  the 
solidification  of  the  air  in  the  interior  produced  a  very  high  vacuum, 
as  was  proved  by  the  extreme  difficulty  of  passing  a  spark  through 
the  tubes. 

The  process  brings  about  a  concentration  in  the  vacuum  tubes  of 
the  more  volatile  constituents  of  the  air,  and  spectroscopic  examination 
of  a  number  of  tubes  prepared  in  the  above  way  revealed  the  presence 
of  neon  and  helium  in  a  volume  of  air  lees  than  50  c.c.     A  number  of 
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tubes  which  had  no  electrodes  showed  a  carbonic  oxide  spectrum,  due 
to  impurities  coming  from  the  glass.  Only  some  tubes  showed  the 
hydrogen  spectrum,  so  that  the  question  of  the  presence  of  free  hydro- 
gen in  the  air  requires  further  investigation.  J.  C.  P. 

Solubility  of  Bromine  in  Water.  By  Ludwig  Wilhelm 
Winkler  {Chem.  Zeit,  1899,  23,  687). — Pure  bromine  and  water  were 
shaken  for  an  hour  at  a  constant  temperature,  a  portion  of  the  clear 
solution  was  then  removed  by  a  capillary  pipette  and  added  to  a 
concentrated  solution  of  potassium  iodide,  the  liberated  iodine  being 
estimated  by  the  aid  of  sodium  thiosulphate. 

The  mean  results  obtained  were 

Temp.  0°       10-34°      19  96°      30-17°       40-03'        49-85° 

^T^:LZto^^.:]      2*     26-74     27-94     29-10      29-02      28-39 

Much  less  bromine  is  soluble  in  ice  cold  water  in  the  presence  of 
bromine  hydrate. 

Temp.  0°  5-12° 

Parts  of  water  dissolve  1  part  of  bromine  42*39  26*26 

The  solubility  of  bromine  vapour  in  water  has  also  been  estimated. 
Bromine  water  was  shaken  in  a  partially  filled  vessel,  the  amount  of 
bromine  vapour  evolved,  and  also  the  amount  of  bromine  left  in 
solution  were  then  determined,  and,  after  calculating  the  pressure  of 
the  bromine  vapour,  its  absorption  coefficient  was  calculated. 


Temp. 

Pressure. 

Absorption  coefficient. 

0° 

56—13 

6053 

9*94 

89—16 

35*22 

20*46 

138—9 

20*87 

30*38 

179^12 

13*65 

40*31 

229—26 

9-22 

50-25 

274—53 

6-50 

60*04 

314—46 

4-84 

69*98 

154—54 

3*82 

80*22 

396—74 

2-94 

The  absorption  coefficient  obeys  the  law  previously  enunciated 
(Abstr.,  1892,  556).  Since  only  so  much  liquid  bromine  is 
dissolved  in  water  as  corresponds  with  the  absorption  coefficient  of 
bromine  vapour  and  the  tension  of  liquid  bromine,  it  is  merely 
necessary  to  determine  the  first  two  data  for  a  given  temperature  and 
then  the  tension  (p)  of  liquid  bromine  for  that  temperature  may  be 
calculated  by  means  of  the  equation  ;t?  =  5*760/y8.'y.0*0071426  where 
J  =  weight  of  liquid  bromine  dissolved  by  1  gram  of  water,  p~ 
absorption  coefficient  of  bromine  vapour,  v  =  specific  volume  of  water 
at  the  given  temperature,  and  0-0071426  gram  is  the  weight  of  1  c.c. 
of  bromine  vapour  at  0°  and  760  mm. 

It  follows  that  liquid  bromine,  as  such,  is  not  soluble  in  water,  and 
that  only  the  vapour  dissolves.  J.  J.  S. 

Electrolytic  Method  of  preparing  Alkali  Chlorates,  Brom- 
ates,  and  lodates.  By  Erich  Muller  {Chem.  Centr.,  1899,  i, 
1001 ;  from   Zeit.  EleUrochem.,   5,   469 — 473). — The    conversion   of 
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potassium  hypochlorite  into  chlorate  is  accelerated  by  the  addition  of 
potassium  chromate,  and  the  current  yield  is  increased  from  32*8  to 
69*6  per  cent,  or  more.  Similarly,  alkali  bromides  and  iodides  are 
almost  quantitatively  oxidised  into  bromates  and  iodates  respectively 
in  the  presence  of  potassium  chromate.  Platinum  is  the  most  suitable 
metal  for  the  anode ;  the  use  of  graphite  causing  impurities  in  the 
salts,  and  platinum,  iron,  nickel,  or  copper  may  be  used  as  cathodes, 
but  not  lead  or  zinc.  In  order  to  avoid  the  formation  of  perchlorates, 
the  temperature  of  the  chloride  solution  should  not  sink  below  25° 
nor  rise  above  50°,  but  perbromates  and  periodates  are  not  formed 
from  bromides  and  iodides  respectively,  even  when  the  solutions  are 
well  cooled.  The  current  density  may  vary  within  wide  limits. 
Manganese  salts  have  no  influence  on  the  formation  of  chlorates,  &c. 

E.  W.  W. 

Iodic  and  Periodic  Acids.  By  Arthur  Rosenheim  and  Otto 
LiEBKNECHT  (Anualen,  1899,  308,  40 — 67). — The  authors'  experi- 
ments lead  them  to  the  following  conclusions.  (1.)  Free  iodic  acid  is 
dibasic,  having  the  composition  H^^^Oq.  (2.)  The  hydrogen  iodates 
have  the  composition  RHIgOg.  (3.)  The  complex  iodomolybdates 
(compare  Chretien,  Abstr.,  1896,  ii,  651)  are  acid  salts  of  the  com- 
position IIIO3M0O3,  analogous  to  the  hydrogen  iodates.  (4.)  When 
hydrogen  iodates  or  complex  iodates  are  neutralised,  the  anion  is 
split,  and  normal  iodates  (salts  of  a  hypothetical,  monobasic  iodic 
acid)  are  formed.  (5.)  Periodic  acid  is  pentabasic.  (6.)  Powerful 
bases  convert  periodic  acid  into  stable,  monometallic  salts,  normal 
salts  of  a  monobasic,  meta-periodic  acid. 

Ammonio-silver  iodate,  AgI03,2]Sril3,  prepared  by  allowing  a  solution 
of  silver  iodate  in  concentrated  ammonia  to  evaporate  spontaneously 
over  solid  potash  in  a  bell-jar,  crystallises  in  long,  highly  lustrous 
needles,  and  becomes  greyish-violet  when  exposed  to  daylight. 

Disilver  hydrogen  periodate,  Ag2H3lOg,  first  described  by  Magnus 
and  Ammermiiller  {Ann,  Phys.  Chem.,  1833,  [i],  28,  514),  is  prepared 
by  suspending  the  sodium  salt,  Na2H3lOg,  in  water,  adding  just 
enough  nitric  acid  to  dissolve  it,  and  treating  the  solution  with 
neutral  silver  nitrate  at  20°.  When  the  operation  is  carried  out  at 
100°,  the  black  salt,  AgglOg,  is  produced,  but  if  the  disilver  periodate 
is  first  isolated  and  then  treated  with  boiling  water,  the  pale  yellow 
colour  changes  to  reddish-brown,  and  finally  black,  whilst  the  liquid 
becomes  acid ;  by  constantly  replacing  the  water  until  this  no  longer 
shows  an  acid  reaction,  the  salt,  Ag^IOg,  is  obtained  as  a  black,  crys- 
talline powder,  and  this  compound  is  also  produced  when  disilver  hydro- 
gen periodate  is  treated  with  ammonia.  A  boiling  solution  of  the 
disilver  periodate  in  dilute  nitric  acid  dissolves  freshly  precipitated 
silver  oxide,  forming  the  black  salt,  AgglOg. 

The  following  silver  periodates  are  known  at  the  present  time : 
AgI04,  Ag2H3lO(.  (and  its  anhydrides,  AggHIOg  and  Ag^IgOg), 
AgglOg,  and  Ag^-IOg  ;  Lautsch's  tetrabasic  salt,  {Ag^)^^0>j,  is  not  an 
individual  substance. 

Pentasodium  hexatungstoperiodate,  5Na20,l20pj.,12W03-}- I6H2O,  pre- 
pared by  boiling  a   solution  of  hydrogen   disodium   periodate   with 
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sodium  carbonate  (1|  mols.)  and  tungstic  acid  in  slight  excess,  is  the 
tungsten  analogue  of  Blomstrand's  molybdo-salt  (Abstr.,  1892, 
ii,  122)  ;  it  crystallises  in  microscopic  needles,  and  the  aqueous  solu- 
tion gives  rise  to  the  corresponding  jjotassium  salt,  with  SHgO,  airmitium 
salt,  with  28H2O,  and  barium  salt,  with  121120. 

Trisodium  monotungstoperiodate,  3Na20,l207,2W03  +  4H20,  pre- 
pared by  addiDg  the  disodium  periodate  (15  grams)  in  small  quanti- 
ties to  a  boiling  solution  of  sodium  paratungstate  (20  grams), 
forms  a  white,  amorphous  mass.  The  diammonium  sodium  salt, 
2(NH4)20,Na20,l207,2W03-f-16H20,  obtained  when  ammonia  is  added 
to  a  concentrated  solution  of  sodium  hexatungstoperiodate  until  the 
precipitate  at  first  formed  no  longer  disappears  on  stirring,  is  a  crys- 
talline substance.  M.  O.  F. 

Action  of  Hydrogen  Chloride  on  Sulphates,  Selenates, 
Tellurates,  and  Phosphates.  By  Raymond  W.  Tunnell  and 
Edgar  F.  Smith  (J.  A'nier.  Chem.  Soc,  1899,  21,  929—932).— 
Although  selenic  and  telluric  acids  are  readily  expelled  from  their 
salts  by  the  action  of  hydrogen  chloride,  the  method  cannot  be 
employed  for  the  separation  of  sulphates  from  selenates  or  tellurates, 
as  a  certain  amount  of  sulphuric  acid  is  also  replaced,'  but  even  at  a 
dull  red  heat  the  whole  of  the  sulphuric  acid  is  not  removed  (compare 
Heusgen,  Ber,,  1876,  9,  1671).  At  the  ordinary  temperature,  a  re- 
action takes  place,  the  sulphate  increasing  in  weight,  probably  owing 
to  the  formation  of  a  double  salt,  such  as  K2S04,HC1.  The  expulsion 
of  the  sulphuric  acid  takes  place  more  readily  in  the  presence  of  a 
selenate  or  tellurate,  and  the  authors  consider  it  a  case  of  mass  action. 

Selenic  or  telluric  acid  may  be  completely  removed  from  a  mixture 
of  phosphate  with  selenate  or  tellurate  without  the  loss  of  any  phos- 
phoric acid,  *  J.  J.  S. 

Character  of  the  Impurity  found  in  Nitrogen  Gas  derived 
from  Urea.  By  Lord  Bayleigh  {Proc.  Roy.  JSoc,  1898, 64,  95—100). 
— Nitrogen  prepared  from  carbamide  by  the  action  of  sodium  hypo- 
chlorite or  hypobromite  contains  an  impurity  heavier  than  nitrogen, 
the  excess  amounting  to  1 — 2  per  cent,  of  the  weight  of  pure  nitrogen 
(compare  Phil.  Trans. ^  A,  1895,  188).  When  the  generating  vessel 
and  its  charge  of  hypochlorite  were  heated  previous  to  the  introduc- 
tion of  urea,  the  weight  of  impurity  was  increased.  The  gas  evolved 
was  passed  over  cold  copper  turnings,  solid  caustic  potash,  and  phos- 
phoric anhydride,  and  only  traces  of  carbonic  anhydride  or  oxygen 
could  be  found  in  the  collected  gas.  With  the  idea  that  the  impurity 
was  nitrous  oxide>  the  author  determined  the  refractivity  of  the  gas  by 
a  method  of  which  details  are  given,  and  found  that  the  proportion  of 
impurity  indicated  in  this  way  was  nearly  the  same  as  that  deduced 
from  the  weight.  The  view  that  the  impurity  is  nitrous  oxide  agrees 
with  the  observation  that  it  is  much  more  soluble  in  water  than 
nitrogen.  Explosion  of  the  gas  with  hydrogen  gave  a  contraction 
rather  in  excess  of  the  nitrous  oxide  supposed  to  be  present.  It  is 
probable  that  nitrous  oxide  is  formed  by  the  action  of  hypobromite 
on  carbamide,  as  well  as  in  the  preparation  of  nitrogen  from  chlorine 
and  ammonia.  J.  C.  P. 
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Densities  of  *  Atmospheric  Nitrogen/  Pure  Nitrogen,  and 
Argon.  By  William  Ramsay  {Proc.  Roy.  Soc,  1899,  64,  181—183). 
— The  density  of  '  atmospheric  nitrogen/  calculated  from  the  densities 
of  the  constituents  taken  in  the  proportion  in  which  they  occur,  agrees 
well  with  the  value  found  by  experiment,  whether  the  figures  of  Leduc 
and  Schlcesing  or  those  of  Lord  Rayleigh  and  Kellas  are  taken  as  the 
basis  of  calculation.  J.  C.  P. 

Free  Hydrazine.  By  Cornelis  A.  Lobby  de  Bruyn  (Rec.  Trav. 
Ghim.,  1899,  18,  297—298.  Compare  Abstr.,  1897,  ii,  22).— A  pre- 
liminary communication  relating  to  the  action  of  sodium,  phosphorus, 
phosgene,  sulphurous  and  carbonic  anhydrides,  and  nitrous  oxide  on 
free  hydrazine.  G.  T.  M. 

Manufacture  of  Nitrite.  By  A.  Darbon  {Chem.  Zeit.,  1899,  23, 
173 — 174). — The  author  describes  the  method  for  the  manufacture  of 
sodium  nitrite  by  the  action  of  metallic  lead  on  fused  sodium  nitrate. 
It  is  essential  that  the  lead  shall  be  as  free  as  possible  from  other 
metals,  especially  antimony.  After  fusion,  the  mass  is  poured  into 
water,  exactly  neutralised  with  nitric  or  sulphuric  acid,  in  order  to 
precipitate  any  lead  oxide  in  solution,  filtered,  and  evaporated.  Pure 
nitrite  has  a  neutral,  and  not,  as  usually  stated,  an  alkaline  reaction. 
The  best  method  for  estimating  the  nitrite  is  by  the  aid  of  standard 
potassium  permanganate  in  the  presence  of  dilute  sulphuric  acid  ;  in 
this  estimation,  only  a  few  c.c.  of  the  acid  should  be  added  until  the 
titration  is  nearly  completed,  when  a  larger  quantity  may  be  added 
without  any  loss  of  nitrous  acid.  The  pink  colour  should  remain 
permanent  for  15  minutes.  J.  J.  S. 

Thioxy arsenic  Acids.  By  LeRoy  W.  McCay  {Ber.,  1899,  32, 
2471—2476.  Compare  Abstr.,  1898,  ii,  139).— Arsenates  cannot  be 
detected  by  magnesia  mixture  in  the  solutions  obtained  by  dissolving 
arsenic  pentasulphide  in  caustic  alkalis  or  ammonia.  The  reaction  is 
somewhat  complicated,  the  chief  products  being  thioarsenates  and 
monothioxyarsenates ;  these  salts  are  always  accompanied  by  small 
quantities  of  dithioxyarsenates.  The  solution  of  pentasulphide  in  caustic 
soda,  on  digestion  with  strontium  chloride,  yields  a  precipitate  con- 
sisting of  strontium  monothioxyarsenate  and  strontium  sodium  mono- 
thioxyarsenate.  Sodium  monothioxyarsenate,  NagAsSOg-f- I2H2O,  is 
obtained  in  long  needles  by  boiling  this  mixture  with  sodium  carbonate, 
filtering,  and  adding  alcohol  to  the  filtrate. 

Barium  dithioxyarsenate  is  precipitated  by  adding  barium  chloride  to 
the  filtrate  from  the  strontium  monothioxyarsenates;  on  boiling  with  so- 
dium carbonate,  it  yields  sodium  dithioxyarsenate^  Na3AsS202  +  lOHgO, 
which  separates  from  solution  on  the  addition  of  alcohol.  , 

Thioarsenates  and  monothioxyarsenates  are  also  obtained  by  dissolv- 
ing arsenic  pentasulphide  in  calcium,  strontium,  and  barium  hydroxides. 

When  hydrogen  sulphide  is  passed  into  a  1  per  cent,  solution  of 
arsenic  acid,  a  mixture  of  arsenic  tri-  and  penta-sulphides  and  sulphur 
is  precipitated,  whilst  monothioxyarsenic  acid  remains  in  solution  ; 
the  latter  is  freed  from  unchanged  arsenic  acid  by  the  addition  of 
magnesia ;  the  solution,  after  filtration,  contains  magnesium   mono- 
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thioxy arsenate ;  this  is  converted  successively  into  the  potassium, 
barium,  and  sodium  salts,  and  by  this  method  6  grams  of  crystallised 
sodium  monothioxyarsenate  are  obtained  from  10  grams  of  arsenic 
acid.  When  hydrogen  sulphide  is  passed  into  a  solution  of  sodium 
arsenate  acidified  with  mineral  acids,  a  small  quantity  of  dithioxy- 
arsenic  acid  is  produced.  G.  T.  M. 

Products  of  Combustion  of  Boiler  Fuel.  By  Wilhelm 
Thorner  {Ghem.  Zeit.,  1899,  23,  331— 333).— When  coal  containing 
sulphur  or  pyrites  is  employed  as  fuel,  sulphuric  acid,  in  addition  to 
sulphurous  anhydride,  is  present  in  the  products  of  combustion.  The 
whole  of  this  acid  does  not  make  its  escape ;  part  is  deposited  on  the 
boiler  walls,  &c.,  and  it  is  essential  that  these  should  be  cleaned 
regularly.  The  corroding  action  of  the  acid  is  greater  when  moisture 
is  present.  The  formation  of  the  acid  may  be  largely  diminished,  if 
not  completely  avoided,  by  mixing  the  coal  with  lime  or  by  using 
briquettes  made  of  an  intimate  mixture  of  coal  with  a  little  lime. 

J.  J.  S. 

Action  of  Chlorine  on  a  Mixture  of  Silicon,  Silica,  and 
Alumina.  By  Emile  Yigouroux  (Gompt.  rend.,  1899,  129, 
334 — 335). — Silicon  tetrachloride  is  readily  obtained  by  the  action  of 
chlorine  at  about  a  red  heat  on  the  mixture  of  silicon,  silica,  and 
alumina  obtained  by  reducing  silica  with  aluminium,  and  treating  the 
product  first  with  hydrochloric  acid  and  afterwards  with  aqua  regia. 
The  proportion  of  silicon  in  this  product  depends  on  the  relative  pro- 
portions of  silica  and  aluminium,  and  on  the  care  taken  to  cool  the 
reduced  mass  rapidly  and  out  of  contact  with  air;  a  mixture  of  2 
parts  of  silica  and  1  part  of  aluminium  gives  good  results. 

C.  H.  B. 

Preparation,  and  some  of  the  Properties,  of  Pure  Argon.  By 
William  Ramsay  and  Morris  W.  Travers  {Ftoc.  Roy.  Soc,  1899,  64, 
183 — 192). — *  Atmospheric  nitrogen'  was  passed  twice  over  heated 
magnesium  and  red-hot  copper  oxide,  the  process  yielding  a  gas  rich 
in  argon.  This  gas  was  then  passed  (1)  through  a  tube  containing  a 
mixture  of  magnesium  powder  and  lime,  heated  to  a  dull  red  heat  in  a 
combustion  furnace,  (2)  over  red-hot  copper  oxide.  The  whole  of  the 
crude  argon  thus  obtained  was  liquefied  in  a  bulb  surrounded  by 
liquid  air  boiling  under  a  low  pressure.  When  the  colourless,  mobile, 
liquid  argon  is  distilled,  the  first  portion  to  boil  off  is  rich  in  neon  and 
contains  helium,  whilst  the  least  volatile  portion  is  metargon.  The 
middle  portion  is  argon,  and  by  a  repetition  of  the  process  pure  argon 
is  obtained. 

The  density  of  the  gas  so  purified  is  19*957,  a  value  not  differing 
greatly  from  that  previously  found,  namely,  19'94.  The  refractivity 
of  pure  argon  is  0*9665,  whilst  that  of  the  crude  gas  was  found  to  be 
0*961.  Neon  and  helium  have  both  a  low  refractivity,  and  the 
removal  of  these  gases  accounts  for  the  greater  refractivity  of  pure 
argon.  Even  at  the  temperature  of  boiling  oxygen,  argon  shows  no 
polymerisation,  for  the  ratio  pv/T  has  practically  the  same  value  at 
that  as  at  higher  temperatures.  J.  C.  P. 
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Basic  and  Ammoniacal  Metallic  Halogen  Salts.  By  Eugene 
Tasstlly  (Ann.  Chim.  Phys.,  1899,  [vii],  17,  38— 125).— The  results 
of  work  already  published  (compare  Abstr.,  1894,  ii,  92;  1895,  ii,  45, 
304,  342,  and  500;  1896,  ii,  350,  360,  and  465  ;  1897,  ii,  451  ;  and 
1898,  ii,  117).  G.  T.  M. 

Metallic  Sulphides.  By  A.  Mourlot  [Ann.  Chim,  Phys.^  1899, 
[vii],  17,  510—574). — An  account  of  work  already  published  (compare 
Abstr.,  1896,  ii,  25,  304,  603 ;  1897,  ii,  372  ;  1898,  ii,  376  ;  this  vol., 
ii,  27  and  97).  G.  T.  M. 

Metallic  Thiophosphates.  By  Lucien  Ferrand  {Ann.  Chim. 
Phys.,  1899,  [vii],  17,  388— 432).— An  account  of  work  already  pub- 
lished (compare  Abstr.,  1895,  ii,  389  ;  1896,  ii,  418  and  473). 

G.  T.  M. 

Action  of  Sodammonium  and  Potassammonium  on  Tel- 
lurium and  on  Sulphur.  By  0.  Hugot  (Compt.  rend.,  1899,  129, 
388 — 390). — The  following  compounds  have  been  prepared  by  the 
action  of  sodammonium  and  potassammonium  on  tellurium  and  on 
sulphur,  the  method  of  preparation  being  the  same  as  that  used  for 
obtaining  the  corresponding  selenium  compounds  (this  vol.,  ii,  650). 

With  excess  of  alkali  metal,  the  monotellurides  NagTe,  and  KgTe, 
and  the  monosulphides,  NagSjand  KgS,  are  obtained  as  white,  amorphous 
substances,  soluble  in  water,  insoluble  in  liquefied  ammonia ;  they 
do  not  absorb  ammonia  gas.  With  excess  of  tellurium  or  sulphur,  the 
polytellurides  or  polysulphides  NagTeg,  KgTcg,  NagSgjKgSg  are  formed 
as  crystalline  compounds  which  are  soluble  in  water  and  in  liquefied 
ammonia  and  absorb  ammonia  gas.  The  tellurium  used  in  the 
preparation  of  the  above  compounds  was  obtained  from  commercial 
tellurium,  and  was  purified  according  to  the  methods  of  Metzner  and 
Ditte  (Abstr.,  1898,  ii,  572).  H.  R.  Le  S. 

Dehydration  of  Sodium  Phosphate  Crystals.  By  T.  C. 
Whitlock  and  0.  E.  Barfield  {Amer.  Che7n.  J.,  1899,  22,  214—215). 
— The  water  of  crystallisation  of  disodium  hydrogen  phosphate  is 
removed  by  heating  for  1  hour  at  180°,  whilst  the  water  of  constitu- 
tion begins  to  be  lost  at  230°,  and  is  completely  removed  in  1  hour 
at  300°.  W.  A.  D. 

Persulphates  of  Rubidium,  Csesium,  and  Thallium.  By 
Arnott  R.  Foster  and  Edgar  F.  Smith  {J.  Amer.  Chem.  Soc,  1899, 
21,  934 — 936). — Caesium  and  rubidium  persulphates,  CsgSgOg  and 
BbgSgOg,  are  obtained  as  white  precipitates  when  solutions  consisting 
of  two-thirds  of  sulphuric  acid  of  sp.  gr.  1"35  and  one-third  of  a  satu- 
rated solution  of  the  metallic  sulphate  are  electrolysed  in  a  Nernst 
*'  divided  cell,"  surrounded  by  a  freezing  mixture.  100  parts  of  water 
dissolve  3*32 — 3*49  parts  of  rubidium  persulphate  at  22*5°,  and 
8-71 — 8-98  parts  of  csesium  persulphate  at  23°. 

A  white  precipitate  was  also  obtained  when  thallium  sulphate 
solution  was  electrolysed  in  a  similar  manner,  but  it  could  not  be 
analysed  on  account  of  its  instability.  J.  J.  S. 
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New  Explosive  and  Detonating  Materials.  By  Ugo  AlVisi 
(Gazzetta,  1S99,  29,  ii,  64—81.  Compare  this  vol.,  ii,  414).— From 
the  results  of  a  large  number  of  tests  of  explosives  and  detonators,  it 
is  seen  that  the  addition  of  ammonium  perchlorate  to  a  mercary  ful- 
minate detonator  gives  a  greater  effect  with  a  dynamite  only  when 
the  latter  also  contains  ammonium  perchlorate,  and  in  this  case  the 
best  detonating  mixture  consists  of  equal  parts  of  ammonium  per- 
chlorate and  mercury  fulminate.  For  dynamite  without  perchlorate, 
the  greatest  effect  is  obtained  with  a  detonator  containing  17 — 20 
per  cent,  of  the  perchlorate  and  80 — 83  per  cent,  of  the  fulminate. 

T.  H.  P. 

Anamonio-silver  Nitrate.  By  Marcellin  Berthelot  and 
Marcel  Delj^pine  (Oompt.  rend.,  1899,  129,  326—330). — The  reaction 
AgNOg  diss.  +2NH3  diss.  =AgN03,2NH3  diss,  develops  +13-35  Cal. 
and  the  addition  of  either  ammonia  or  silver  nitrate  produces  no  ap- 
preciable thermal  disturbance,  which  shows  that  the  compound  is  not 
dissociated  in  solution.  The  action  of  nitric  acid  on  the  ammoniacal 
silver  nitrate  solution  develops  +12*25  Cal.,  and  this  gives  for  the 
heat  of  combination  +13*15  Cal.  The  author  considers  that  silver 
oxide  is  first  liberated  and  then  converted  into  ammonio-silver  oxide, 
(NH3Ag)20,  which  immediately  acts  on  the  ammonium  of  the  ammo- 
nium nitrate,  forming  a  complex  base,  NH3(NH3Ag),  which  exists  in 
the  ammonio-silver  salts  already  known.  The  corresponding  oxide  in 
the  solid  state  is  identical  with  fulminating  silver. 

The  dissolution  of  silver  oxide  in  dilute  ammonia  develops +  10*45 
Cal.,  which  is  the  heat  of  formation  of  the  dissolved  oxide,  and  is 
confirmed  by  indirect  methods.  Its  heat  of  neutralisation  by  dilute 
nitric  acid  is  +13*62  Cal.,  and  therefore  the  energy  of  its  basic  func- 
tion is  comparable  with  that  of  potassium  and  sodium  hydroxides. 
Ammonio-silver  nitrate  is  readily  obtained  in  crystals,  as  described  by 
previous  observers,  and  its  heat  of  dissolution  at  -  15°  is  —  8*96  Cal. 
(4  litres)  and  —8*58  Cal.  (2  litres).  Its  heat  of  formation  from  its 
elements  is  +  78*45  Cal.,  and  from  solid  silver  nitrate  and  gaseous 
ammonia,  +  34  Cal.  Its  resolution  into  gaseous  water,  silver,  and 
nitrogen  develops  +87*15  Cal.,  which  explains  its  explosive  proper- 
ties. C.  H.  B. 

Solubility  of  Lime  in  Water  and  Saccharine  Liquids.  By 
Julius  Weisberg  {Bull  Soc.  Chim.,  1899,  [iii],  21,  773—776).— 
Determinations  of  the  solubility  of  lime  in  water  at  15°  and  at  20° 
gave  results  in  close  agreement  with  those  of  Herzfeld.  The  results 
of  a  number  of  experiments  on  the  solubility  of  lime  in  sugar  solutions 
of  different  strengths  at  15°  and  at  16 — 17°  are  given  in  tabular 
form  and  compared  with  those  obtained  by  Berthelot,  Peligot,  Petit, 
and  Schatten.  Pt^ligot's  tables,  although  most  generally  used,  are 
considered  to  be  the  least  accurate,  and  the  solubilities  given  by 
previous  experimenters  are  in  each  case  lower  than  the  values  obtained 
by  the  author.  The  solubility  increases  with  the  amount  of  sugar 
present,  but  the  weight  of  lime  dissolved  per  100  grams  of  sugar  is 
greater  in  weak  than  in  strong  sugar  solution.  Anhydrous  calcium 
oxide  is  more  soluble  in  sugar  solutions  than  calcium  hydroxide,  a 
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result  previously  obtained  by  Herzfeld,  Loiseau,  and  by  the  author, 
and  now  again  confirmed.  N.  L. 

Calcium  Carbide  as  a  Reducing  Agent  in  Analysis  in  the 
Dry  Way.  By  N.  Tarugi  {Gazzetta,  1899,  29  i,  609— 512).— When 
cupric  oxide  is  heated  to  a  bright  red  heat  (1408°)  with  five  times  its 
weight  of  calcium  carbide,  it  is  completely  reduced  to  metallic  copper. 
By  carefully  washing  with  water  the  mixture  of  excess  of  carbide  and 
alloy  formed,  metallic  leaves  containing  5 — 8  per  cent,  of  calcium  are 
obtained ;  this  alloy  is  unstable  and  renders  water  alkaline  and 
turbid.  If  the  washing  is  continued  until  the  water  effects  no 
further  change,  the  percentage  of  calcium  in  the  alloy  is  reduced  to 
1*27 — 1*5,  the  substance  thus  obtained  having  a  sp.  gr.  8'329  and 
remaining  unchanged  in  the  air.  Salts  of  copper  act  similarly  to 
the  oxide. 

In  salts  of  lead,  calcium  carbide  effects  reduction  at  about  400°, 
the  alloy  formed  containing  about  8  per  cent,  of  calcium ;  this  sub- 
stance is  more  readily  decomposed  by  water  than  the  copper  com- 
pound, and  when  freshly  prepared  has  a  lustrous  surface  which  in  the 
air  rapidly  gives  place  to  a  whitish  efflorescence.  With  lead  chromate, 
besides  the  alloy  of  lead  and  calcium,  free  chromium  is  also  obtained. 
All  salts  of  gold,  silver,  platinum,  tin,  bismuth,  antimony,  cadmium, 
zinc,  nickel,  and  cobalt,  on  heating  with  calcium  carbide,  give  calcium 
alloys  readily  decomposable  by  water.  Mercury  and  arsenic  salts 
deposit  free  mercury  and  arsenic. 

The  author  recommends  the  use  of  calcium  carbide  in  analysis  in 
place  of  potassium  cyanide  or  formate  or  the  action  of  the  reducing 
flame.  T.  H.  P. 

Electro- deposition  of  Brass.  By  T.  J.  Baker  and  T.  J.  Baker, 
junr.  {Chem.  News,  1899,  80,  37). — Quantitative  electrolytic  ex- 
periments were  made  with  solutions  of  copper  and  zinc  cyanides,  alone 
and  mixed,  the  hydrogen  evolved  being  measured  and  the  metal 
deposited  weighed,  both  from  these  solutions  and  from  a  copper 
sulphate  cell  in  series  with  the  cyanide  solution.  The  electrochemical 
equivalent  of  copper  which  is  deposited  from  its  cyanide  solution, 
whether  alone  or  with  zinc,  as  brass,  is  always  that  of  the  metal  in 
its  cuprous  state.  D.  A.  L. 

Precipitation  of  Copper  by  Zinc.  By  John  C.  Shengle  and 
Edgar  F.  Smith  {J.  Amer.  Chem.  Soc,  1899,  21,  932—933).— 
Although  the  precipitation  of  copper  by  zinc  is  recommended  as  a 
method  for  the  quantitative  estimation  of  copper  and  gives  good 
results,  experiments  made  by  the  authors  prove  conclusively  that 
small  amounts  of  zinc  (1 — 3  per  cent.)  are  always  present  in  the 
precipitated  copper  and  that  the  good  results  are  due  largely  to  a 
balancing  of  errors.  Similarly,  silver  and  copper  deposited  by  the 
aid  of  cadmium  always  contains  small  quantities  of  the  latter  metal. 

J.  J.  S. 

Action  of  Hydrogen  Phosphide  on  Copper  Oxide,  Hydroxide, 
and  Carbonate.  By  E.  Hubenovitch  (Compt.  rend.,  1899,  129, 
336 — 338). — Cupric  oxide,  prepared  by  heating  the  nitrate,  is  readily 
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attacked  by  hydrogen  phosphide,  at  first  slowly,  and  afterwards  more 
rapidly,  with  considerable  development  of  heat,  copper  phosphide, 
PgCug,  phosphoric  acid,  and  water  being  formed.  Cupric  hydroxide  is 
attacked  by  hydrogen  phosphide  with  great  energy,  and  the  propor- 
tion of  phosphoric  acid  formed  varies  considerably,  but  if  the  reaction 
is  moderated,  it  tends  to  proceed  in  the  same  manner  as  with  the 
oxide. 

The  basic  carbonate,  2[CuC03,Cu(OH)2]  +  HgO,  is  attacked  by  hydro- 
gen phosphide  with  considerable  development  of  heat,  the  reaction 
being  5PH3  +  5[CuC03,Cu(OH)2]  =  2P2CU5  +  H3PO4  +  SCOg  +  llHgO. 

The  phosphide  ^2^^b  ^^  obtained  by  passing  a  mixture  of  hydrogen 
phosphide  and  carbonic  anhydride  over  cupric  carbonate,  and  the 
phosphide  PCug  is  obtained  by  treating  cuprous  oxide  in  the  same 
way.  C.  H.  B. 

Cupric  Hypophosphite  and  its  Decomposition  by  Precipi- 
tated Palladium.  By  Rodolphe  Engel  {Compt.  rend.,  1899,  129, 
518 — 520). — Cupric  hypophosphite  is  obtained  by  mixing  cupric  sul- 
phate and  barium  hypophosphite  solutions  and  adding  alcohol.  It 
forms  a  brilliant,  white  precipitate  of  the  composition  Cu(H2P02)2, 
and  is  somewhat  stable  both  in  the  solid  state  and  in  solution.  The 
solid  explodes  suddenly  at  about  90° ;  a  dilute  solution  can  be  boiled 
without  decomposing.  Precipitated  palladium  decomposes  cupric 
hypophosphite  solutions  in  accordance  with  the  following  equation  : 
Cu(H2P02)2  +  2H2O  =  Cu  +  2H3PO3  +  Hg,  and  copper  hydride  is  not 
formed.  If,  however,  an  aqueous  solution  of  the  salt  is  boiled,  brown 
cuprous  hydride  is  first  precipitated  and  rapidly  splits  up  into  hydro- 
gen and  copper.  In  the  first  phase  of  the  reaction,  hypophosphorous 
acid  is  formed,  but  is  slowly  oxidised  by  the  copper  at  about  100°, 
whereas  with  palladium  this  oxidation  takes  place  at  the  ordinary 
temperature. 

Hypophosphorous  acid  and  palladium  completely  reduce  bismuth  and 
antimony  salts  at  the  ordinary  temperature,  but  in  the  case  of  lead 
and  stannous  salts  the  precipitation  of  the  metal  interferes  with  the 
activity  of  the  palladium.  C.  H.  B. 

Mercury  Derivatives  of  Nitrogen  Compounds.  By  Leone 
Pesci  {Zeit.  anorg.  Chem.,  1899,  21,  361— 376).— The  author  points 
out  that  the  evidence  brought  forward  by  Hofmann  and  Marburg 
(this  vol.,  i,  486)  in  support  of  the  formulae  NHg'HgCl  and 
Hg(NH3)2Cl2  for  the  infusible  and  fusible  white  precipitates  obtained 
from  mercuric  chloride  and  ammonia  in  the  presence  of  a  large 
proportion  of  ammonium  chloride,  is  unsatisfactory  for  the  following 
reasons.  The  decomposition  of  these  salts  by  a  boiling  20  per  cent, 
solution  of  potassium  hydroxide,  whereby  all  the  nitrogen  is  elimin- 
ated in  the  form  of  ammonia,  is  no  evidence  as  to  their  constitution, 
for  mercuriammonium  chloride,  when  treated  in  this  manner,  also 
parts  with  all  its  nitrogen.  If,  however,  the  infusible  precipitate  is 
treated  with  reagents  which  decompose  ammonium  salts  but  do  not 
decompose  mercuriammonium  chloride,  such  as  a  2  per  cent,  solution 
of  potassium  hydroxide  or  a  solution  of  sodium  carbonate,  one-half 
only  of  the  nitrogen  is  eliminated  in  the  form  of  ammonia,  and  the 
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theoretical  quantity  of  mercuriammonium  chloride  is  obtained.  This 
reaction  is  in  accordance  with  the  formula  HggNCljNH^Cl.  The 
fusible  precipitate,  when  treated  in  the  same  manner,  yields  three- 
fourths  of  its  nitrogen  in  the  form  of  ammonia,  together  with  the 
quantity  of  mercuriammonium  chloride  theoretically  required  for  the 
formula  Hg2NCl,3NH4Cl. 

The  author  maintains  that  the  mercuriammonium  salts  are  all 
represented  by  the  type  Hg2NX,  and  are  derived  from  the  hydroxide 
HggN'OH,  which  readily  yields  complex  compounds  when  treated  with 
ammonium  salts.  Millon's  base  is  therefore  represented  by  the  formula 
Hg2N*OH,2H20.  The  salts  obtained  from  this  compound  by  Hofmann 
and  Marburg  by  the  action  of  hydrochloric,  nitric,  and  hydrobromic 
acids  were  probably  not  pure.  E.  C.  R. 

Action  of  Potassium  Iodide  on  Mercurous  Iodide.  By 
Maurice  Francois  (/.  Pharm.^  1899,  [vi],  10,  16 — 18.  Compare 
Abstr.,  1896,  i,  22;  ii,  248,  301;  and  1897,  ii  492).— A  solution  of 
potassium  iodide  decomposes  mercurous  iodide  into  mercuric  iodide  and 
mercury.  If  mercury  is  allowed  to  remain  in  contact  with  a  solution 
of  potassium  iodide  saturated  with  mercuric  iodide,  the  reverse  action 
takes  place,  mercurous  iodide  being  formed.  In  both  cases,  the  action 
is  limited,  and  for  a  temperature  of  20°  equilibrium  is  established 
between  the  reacting  substances,  when  the  liquid  contains  11  "9  per 
cent,  of  mercuric  iodide.  H.  H.  Le  S. 

Photographic  Researches  on  Phosphorescent  Spectra : 
Victorium,  a  new  Element  associated  with  Yttrium.  By  Sir 
William  Crookes  {Proc.  Roy.  Soc,  1899,  Q^,  237— 243).— The  method 
of  separating  victoria  from  earths  of  the  cerium  group  and  from 
yttria  is  described  in  detail.  Long-continued  fractionations  {a)  by 
fusion  and  partial  decomposition  of  the  nitrates,  (h)  by  crystallisation 
of  the  oxalates,  and  (c)  by  precipitation  with  potassium  sulphate,  were 
had  recourse  to  in  succession,  and  the  course  of  the  fractionation  is 
shown  by  a  diagram. 

Victoria  is  an  earth  of  a  pale  brown  colour,  easily  soluble  in  acids, 
and  less  basic  than  yttria.  Assuming  the  oxide  to  have  the  formula 
YC2O3,  the  atomic  weight  is  about  117.  The  best  material  for  phos- 
phorescing in  a  vacuous  tube  is,  not  the  earth  itself,  but  the  anhydrous 
sulphate ;  the  photographed  phosphorescent  spectrum  contains  a  pair 
of  strong  lines  at  about  X3120  and  3117,  and  other  fainter  lines  at 
3219,  3064,  3060.  J.  C.  P. 

Porcelain  from  Egypt.  By  Henri  Le  Chatelier  {Gompt. 
rend.,  1899,  129,  387 — 388). — An  analysis  of  a  sample  of  Egyptian 
porcelain  which  came  from  Saggarah  (Memphis)  gave  the  following 
results  :  NagO,  5-8  ;  CuO,  1-7  ;  OaO,  2-1  ;  AI2O3,  1-4  ;  FogOg,  0-4  ;  Si02, 
88*6  per  cent.  The  above  composition  is  totally  different  from  that 
of  Chinese  porcelain,  and  as  the  sample  was  undoubtedly  of  Egyptian 
origin,  the  author  believes  that  the  ancient  Egyptians  did  manufacture 
real  porcelain.  A  porcelain  identical  to  the  above  may  be  produced 
by  fusing  a  mixture  of  40  parts  blue  glass,  50  parts  fine  sand,  and  6 
parts  white  clay.  H.  R.  Le  S. 
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Egyptian  Pottery.  By  Henri  Le  Chatelier  {Compt.  rend.,  1899, 
129,477 — 480). — The  statuettes  found  in  Egyptian  tombs  were  regarded 
by  Salvctat  as  carved  out  of  a  natural  grit,  the  glaze  being  a  sodium 
calcium  silicate  containing  copper.  The  author  finds,  however,  that 
statuettes  from  several  different  localities  consist  mainly  of  fine  grains 
of  quartzose  sand,  mixed  with  a  small  quantity  of  clay,  which  serves  as  a 
cement.  The  glaze  is  a  mixture  of  grains  of  sand  with  a  glass  of  the 
composition  4  SiOs,  0-33  CuO,  0-67  NagO.  C.  H.  B. 

Chemical  Equilibrium  between  Manganous  Hydroxide  and 
Ammonium  Salts.  By  W.  Herz  {Zeit.  anorg.  Ghem.,  1899,  21, 
243 — 249). — The  statement  that  manganous  salts  are  not  precipitated 
by  ammonia  in  the  presence  of  ammonium  salts  is  not  quite  correct. 
A  mixture  of  equal  volumes  of  normal  solutions  of  manganous  sulphate 
and  ammonium  chloride  in  an  atmosphere  of  hydrogen  gives  a  cloudiness 
on  the  addition  of  about  one  and  a-half  times  the  quantity  of  iV710 
ammonia  solution ;  the  further  addition  of  ammonia  does  not  appreci- 
ably increase  the  precipitate,  which  is  deposited  after  the  mixture  has 
remained  for  some  hours.  The  author  has  examined  the  reaction 
which  takes  place  when  manganous  hydroxide  is  treated  with  solu- 
tions of  ammonium  chloride,  nitrate  and  sulphate  in  an  atmosphere  of 
hydrogen,  as  expressed  by  the  equation  Mn(0H)2  + 2NH4Cl;=^MnCl2 
4-2H]Sr40H.  The  reaction  does  not  follow  the  laws  of  mass  reaction, 
and  the  results  do  not  agree  with  those  obtained  by  Loven  for  mag- 
nesium salts  (Abstr.,  1896,  ii,  413).  The  abnormal  results  are  probably 
due  to  the  combination  of  the  manganese  and  ammonia  to  form 
complex  cations.  E.  C.  R. 

Decomposition  of  Monomanganous  Phosphate  by  Water  at 
0°  and  at  100°.  By  Georges  YikB.D  {Compt.  rend.,  1899, 129, 412—414. 
Compare  this  vol.,  ii,  26). — Monomanganous  phosphate,  MnH4(PO^).2 -f- 
2H2O,  dissolves  in  100  times  its  weight  of  water  at  0°  without  appre- 
ciable decomposition,  but  as  the  weight  (P)  of  the  salt  which  is 
added  to  the  water  increases,  more  and  more  of  the  dibasic  phos- 
phate, Mn2H2(P04)2  -f  6H2O,  is  precipitated,  and  the  ratio  {R)  of  the 
total  phosphoric  acid  remaining  in  solution  to  the  combined  phosphoric 
acid  increases  from  1*06  to  1*19  as  F  increases  from  10  to  100.  When 
heated  with  water  at  100°,  the  precipitate  consists  solely  of  Erlenmeyer 
and  Heinrich's  ditrimanganous  phosphate,  Mn2H2(P04)2  -H  Mn3(P04)2  4- 
4H2O,  but  in  this  case  the  ratio  R  increases  rapidly  until  a  maximum 
value  of  1"88  is  reached,  when  P=  20,  and  then  slowly  decreases  until, 
when  P  =  150,  it  becomes  sensibly  constant  and  equal  to  about  1*5. 

N.  L. 

Destructive  Action  of  Water  containing  Free  Carbonic 
Anhydride  on  Iron.  By  Otto  Krohnke  {Chem.  Centr.,  1899,  i, 
907—908  ;  from  GesundJieit,  14,  72— 75).— The  water  of  St.  Johann 
a/Saar,  which  is  of  only  2°  hardness  and  contains  38  milligrams  of 
free  carbonic  anhydride  per  litre  with  only  traces  of  carbonates,  was 
found  to  attack  iron  conduit  pipes,  forming  a  rust  of  the  following  com- 
position :  FcgOg, 72-76  percent. ;  Fe,  13-95;  H2O,  8-69;  CO2,  2-9;  CaSO^, 
0-78  ;  CI,  traces  ;  soluble  in  hydrochloric  acid,  0-5.     This  action,  which 
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must  be  due  to  the  free  carbonic  anhydride  present,  is  decreased  by 
the  addition  of  calcium  salts  for  the  presence  of  a  certain  quantity  of 
calcium  hydrogen  carbonate  causes  the  formation  of  a  layer  of  calcium 
carbonate  which  protects  the  iron  from  further  corrosion.  Neither  the 
rust  nor  the  water  after  its  passage  through  the  pipes  contained 
sulphides  or  iron  sulphate,  hence  Rosenblum's  theory  of  the  process 
according  to  which  free  hydrogen  is  assumed  to  reduce  the  calcium 
sulphate  to  sulphide,  which  is  then  decomposed  by  the  carbonic 
anhydride  with  liberation  of  hydrogen  sulphide,  is  not  confirmed. 

E.  W.  W. 

Action  of  Sulphurous  Acid  on  Metallic  Sulphates,  especially 
on  Ferric  Sulphate.  By  Ubaldo  Antony  and  E.  Manasse  {GazzeMa, 
1899,  29,  i,  483 — 488). — Manganese,  nickel,  cobalt,  and  ferrous  sul- 
phates are  not  affected  when  sulphurous  anhydride  is  passed  through 
their  aqueous  solutions.  In  the  case  of  ferric  sulphate,  however,  the 
action  is  similar  to  that  on  ruthenium  sulphate  (Antony  and  Lucchesi, 
this  vol.,  ii,  299),  ferrous  dithionate  being  formed.  Using  a  2  per 
cent,  solution  of  ferric  sulphate  at  0°,  equilibrium  is  reached  when 
80  per  cent,  of  the  total  sulphate  has  been  converted  into  dithionate ; 
this  percentage  diminishes  as  the  temperature  rises  until,  at  95°,  no 
conversion  takes  place.  T.  H.  P. 

A  new  Hydrate  of  Ferrous  Potassium  Sulphate,  and  the 
Relative  Solubilities  of  the  various  Hydrates  of  this  Salt.  By 
Friedrich  W.  Kuster  and  A.  Thiel  {Zeit.  anorg.  Chem.,  1899,  21, 
116 — 121). — When  molecular  quantities  of  ferrous  sulphate  and 
potassium  sulphate  in  mixed  solution  are  allowed  to  crystallise  between 
35°  and  85°,  a  pale  green  salt  of  the  composition  K.2S04,FeS04  +  4H2O 
separates.  The  colourless  hydrate,  K2S04,FeS04  + 2H2O,  crystallises 
as  the  stable  form  above  90°,  but  if  allowed  to  cool  in  contact  with  the 
mother  liquor,  is  transformed  into  the  tetrahydrated  salt. 

The  relative  stability  of  the  three  hydrates,  with  six,  four,  and  two 
molecules  of  water,  is  shown  by  a  comparison  of  their  solubilities  at 
various  temperatures.  Nearly  saturated  solutions  of  each  were  shaken 
up  with  a  further  quantity  of  the  same  hydrate,  and  the  amount  in 
solution  was  determined  at  intervals  by  titration  of  a  portion  with 
permanganate.  At  temperatures  where  the  hydrate  under  examination 
is  stable,  the  volume  of  permanganate  used  reaches  a  maximum  and 
remains  permanently  constant. 

If  the  hydrate  is  unstable  at  the  temperature  of  the  experiment,  the 
volume  of  permanganate  used  reaches  a  maximum,  and  then  gradually 
alters  until  the  value  is  reached  corresponding  with  the  stable  hydrate. 
The  temperature  of  transformation  for  the  pair  of  hydrates  with  six 
and  four  molecules  of  water  is  about  30°,  for  the  pair  with  four  and 
two  molecules  about  87°,  and  for  the  pair  with  six  and  two  molecules 
about  54°.  J.  C.  P. 

Atomic  Weight  of  Cobalt.  By  Theodor  William  Richards 
and  Gregory  Paul  Baxter  {Zeit.  anorg.  Chem.,  1899,  21,  250  —  272. 
Compare  Abstr.,  1898,  ii,  377). — The  authors  have  determined  the 
weight  of  cobalt  obtained  from  a  known  weight  of  cobalt  bromide  by 
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reducing  it  iu  a  current  of  hydrogen.  The  apparatus  employed  and 
the  method  of  conducting  the  analysis  are  the  same  as  those  previously 
employed  for  the  determination  of  the  atomic  weight  of  nickel  (this 
vol.,  ii,  488).  The  cobalt  bromide  (similarly  to  the  nickel  bromide) 
contains  a  small  quantity  of  sodium  bromide,  and  this  is  estimated  by 
extracting  the  reduced  cobalt  with  water  and  precipitating  with  silver. 
The  metallic  cobalt  resembles  nickel  in  being  slightly  attacked  and 
dissolved  by  water,  but  the  solution  is  quickly  oxidised  in  the  air  and 
all  the  cobalt  precipitated  as  cobalt  hydroxide,  so  that,  after  separating 
this  by  filtration,  the  weight  of  the  impurities  can  be  obtained  by 
evaporating  the  solution  to  dryness  and  weighing.  The  authors' 
experiments  prove  that  the  cobalt  bromide  is  completely  reduced,  and 
that  the  impurities  are  entirely  extracted  from  the  reduced  metal 
by  water.  The  complete  analysis  of  the  cobalt  bromide  gave  26*923 
per  cent.  Co,  72'981  per  cent.  Br  combined  with  the  cobalt,  0*070  per 
cent.  Br  in  the  impurities,  and  0'033  per  cent.  ]Sra=  100-007.  The 
mean  of  twelve  determinations  gave  as  the  atomic  weight  of  cobalt, 
Co  =  58-995,  the  extreme  values  being  59-021  and  58-955  [0  =  16]. 
The  results  do  not  agree  so  closely  as  those  obtained  for  nickel,  and 
the  authors  are  engaged  in  a  further  determination  of  the  atomic 
weight  by  a  different  method.  E.  C.  B. 

Chromylamide.  By  Julius  Ohly  {Ghem,.  News,  1899,  80,  134). — 
By  treatment  with  dry  ammonia,  potassium  chlorochromate  yields 
potassium  amidochromate,  KO'CrOg'NHg,  and  this,  when  dissolved  in 
water,  mixed  with  concentrated  ammonia,  covered  with  a  layer  of 
ether  and  treated  with  chlorine,  yields  a  light  brown  solution  which 
deposits  yellowish-brown,  dull,  metallic  leaflei)s  of  chromylamide ^ 
Cr02(NH2)2.  It  evolves  ammonia  when  rubbed  with  soda-lime,  is 
soluble  in  water,  and  its  solution  gives  amide  reactions  with  silver 
nitrate  and  lead  acetate.  D.  A.  L. 

Tungsten  Chlorobromides.  By  Ed.  Defacqz  {Compt.  rend.,  1899, 
129,  515 — 518). — When  liquid  hydrogen  bromide  is  allowed  to  act  on 
tungsten  hexachloride  at  the  ordinary  temperature,  it  yields  the  chloro- 
bromide  WCl^Br^,  whilst  at  60—70°  the  compound  WCl6,3WBr6  is 
obtained.  The  latter  forms  small,  olive-green  crystals  which  melt  at 
232°  and  dissolve  in  many  organic  solvents.  It  is  very  unstable, 
alters  rapidly  when  exposed  to  air,  is  immediately  decomposed  by  water, 
and  by  steam  at  200°,  and  is  readily  attacked  by  hydrogen,  oxygen, 
chlorine,  sulphur,  phosphorus,  halogen  hydracids,  hydrogen  sulphide, 
nitric  and  sulphuric  acids,  alkalis,  oxidising  mixtures,  and  potassium 
hydrogen  sulphate.  The  compound  WClgBrg  is  very  similar  in  appear- 
ance and  properties.  C.  H.  B. 

Chloriodides  [and  Bromiodides]   of  Tin.     By  C.   Lenormand 

•  (/.  Pharm.,  1899,  [vi],  10,  114—117.  Compare  this  vol.,  ii,  33).— 
When  the  compound  SnClgIg  is  fractionally  distilled  in  air,  the  liquid 
which  passes  over  at  280°  solidifies  to  a  mass  of  orange-red  crystals 
of  the  composition  SnClIg.  When  the  fraction  126 — 180°  is  redistilled 
in  a  vacuum,  the  distillate  consists  of  stannic  chloride,  and  the  residue 
of  the  chloriodide,   SnClgT  or  SnCl2l2,  according   to  the  proportion  of 
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liquid  which  has  passed  over.  When  the  compound  SnOl2l2  is  distilled 
in  a  vacuum,  the  distillate  consists  of  stannic  chloride,  and  the  residue 
of  stannic  iodide. 

Iodine  is  without  action  on  stannous  bromide  at  the  ordinary- 
temperature,  but  at  100°  an  energetic  action  takes  place,  and  the 
compound  SnBrgIg  is  formed.  This  crystallises  in  hexagonal  plates, 
melts  at  50°,  boils  at  225°,  and  has  a  sp.  gr.  3*631  at  15°.  It  is  only 
slightly  soluble  in  cold,  but  readily  in  warm,  water,  and  at  80°  its 
aqueous  solution  is  decomposed  into  hydrated  oxide  of  tin,  and  hydrogen 
bromide  and  iodide.  When  distilled  in  air,  the  bromiodide  SnBral 
passes  over  between  230°  and  250°,  and  SnBrglg  between  250°  and  275°, 
the  residue  consisting  of  the  compound  SnBrlg.  Distilled  in  a  vacuum, 
it  boils  at  130°  and  partially  distils,  the  temperature  gradually  rises 
to  180°,  where  it  remains  stationary,  and  the  compound  SnBrgI  passes 
over  whilst  the  residue  in  the  flask  has  the  composition  SnBrlg. 

H.  B.  Le  S. 

Electro-deposition  of  Vanadium.  By  Sherard  Cowper-Coles 
{Chem.  News^  1899,  79,  147 — 148). — Vanadium  can  be  obtained  as  a 
brilliant,  metallic  deposit  by  a  current  of  18  to  20  amperes  per  square 
foot  and  an  E.M.F.  at  the  terminals  of  the  electrolysing  cell  of  1*88, 
using  a  solution  of  the  following  composition  and  working  at  82*5°: 
1*75  parts  of  vanadic  anhydride  dissolved  in  2  parts  of  caustic  soda 
and  160  parts  of  water  and  then  treated  with  32  parts  of  hydrochloric 
acid.  D.  A.  L. 

Influence  of  Oxidising  Substances  on  the  Solubility  of  Grold 
in  Alkali  Cyanides.  By  Emilio  Noelting  and  Gr.  Forel  {Chem. 
Centr.,  1899,  i,  823—824;  from  Bull.  Soc.  ind.  Mulhouse,  1899, 
28 — 43). — The  solubility  of  gold  in  solutions  of  alkali  cyanides  is 
considerably  increased  by  the  addition  of  a-nitroso-)8-naphthol, 
a-nitroso-a-naphthol,  y8-nitroso-a-naphthol,  the  nitroso-salt, 

CioH40(S03Na)2:]SrOH  [NOH  :  0  :  (S03Na)2]  =  1:2:3:6], 
nitrosophenol,  dinitrosoresorcinol,  and  nitrobenzene,  and  to  a  less  extent 
by  orthonitrophenol,  potassium  ferricyanide,  ammonium  persulphate, 
quinonedichlorimide,  picric  acid,  sodium  isopurpurate,  and  oil  of  turpen- 
tine. The  solubility  is  not  affected  by  the  presence  of  potassium  nitrite 
or  ammonium  vanadate,  but  it  is  decreased  by  ether,  chloranil,  quinone, 
/8-naphthaquinone,  phenanthraquinone,  and  magenta,  whilst  methylene- 
blue  and  Ponceau-2R  render  gold  insoluble. 

The  coeflBcients  of  solubility  under  given  conditions  of  temperature, 
time,  concentration  of  the  solution,  quantities  of  cyanide  employed,  &c., 
are  given  in  tables  in  the  original  paper.  E.  W.  W. 

Electro-deposition  of  Palladium.  By  Sherard  Cowper-Coles 
{Chem.  News,  1899,  79,  280). — For  the  deposition  of  palladium  in  a 
bright  form,  a  0*62  per  cent,  solution  of  palladium  ammonium 
chloride,  in  a  1  per  cent,  solution  of  the  same  salt  [1  of  ammonium 
chloride]  is  employed.  The  solution  is  maintained  at  a  temperature  of 
about  24°,  the  current  used  per  square  foot  being  about  0*12  ampere, 
and  the  E.M.F.  at  the  terminals  of  the  bath  4  to  5  volts. 

D.  A.  L. 
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Ruthenium  and  its  Compounds.  II.  Potassium  Rutheni- 
chloride.  BjUbaldo  Antony  and  Adolfo  Lucchest  {Gazzetta,  1899, 
29,  ii,  82 — 84.  Compare  this  vol.,  ii,  558). — Potassium  rutheni- 
chloride  is  obtained  in  a  pure  state  by  the  following  method.  A 
mixture  of  6  parts  of  potassium  hydroxide  and  1  part  of  powdered 
ruthenium  is  heated  to  fusion  in  a  silver  basin,  and  potassium  chlorate 
added  in  small  quantities  with  stirring  until  the  ruthenium  is  com- 
pletely dissolved.  After  heating  at  a  high  temperature  until  all 
evolution  of  gas  ceases,  the  excess  of  chlorate  being  then  decomposed, 
the  cold  mass,  which  is  of  an  orange-red  colour,  is  dissolved  in  cold 
water,  and  very  dilute  hydrochloric  acid  added  until  the  solution  gives 
a  decided  acid  reaction.  When  allowed  to  evaporate  at  the  ordinary 
temperature  in  a  vacuum  over  quicklime,  this  liquid  gradually  deposits 
the  ruthenichloride  which  is  purified  by  repeated  crystallisation. 
Thus  prepared,  potassium  ruthenichloride,  KgRuClg,  is  a  reddish-brown 
powder  composed  of  very  minute  crystals ;  in  cold  water,  it  is  very 
slightly  soluble,  but  in  presence  of  potassium  chloride  quite  insoluble, 
and  in  hot  water  it  dissolves  readily  with  partial  decomposition. 

T.  H.  P. 


Mineralogical   Chemistry. 


Albertite-like  Asphalt  from  Indian  Territory,  U.S.A.  By 
Joseph  A.  Taff  {Amer.  J.  Sci.y  1899,  [iv],  8,  219— 224).— The 
material  described  occurs  as  strings  and  veins,  up  to  25  feet  thick, 
in  greenish  shales  at  several  localities  in  the  McAlister  Quadrangle, 
Choctaw  Nation,  Indian  Territory.  It  is  jet-black,  and  in  the  upper 
parts  of  the  veins  is  very  friable  with  an  uneven  fracture,  whilst  at 
greater  depths  it  has  a  smooth,  conchoidal  fracture.  When  heated,  it 
softens  and  decomposes  without  fusing,  but  the  distillation  products 
differ  from  those  of  coal.  It  is  soluble  to  the  extent  of  over  35  per 
cent,  in  carbon  bisulphide,  and  is  almost  insoluble  in  turpentine ;  it 
thus  differs  from  coal,  which  is  insoluble  in  carbon  bisulphide,  and 
from  albertite,  which  is  largely  soluble  in  turpentine.  Analyses,  I  by 
W.  F.  Hillebrand,  and  II  by  W.  C.  Day,  were  made  on  different 
samples  of  material. 

Volatile 
combustible 
Ash.    H2O.  Fixed  C.  material.    Sp.  gr. 
1-45  0-25  55-97    42-33        — 
1-31     _       —        —         M75 
L.  J.  S. 

Composition  of  Natural  Thio-salts.  By  Constantin  Guille- 
MAIN  {Inaug.  Diss.,  JBreslau,  1898,  47  pp.  Compare  Jaho'b.  f.  Min., 
1899,.ii,  Ref.  190— 195).— The  results  are  given  of  37  analyses  made 
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N. 

S. 

0. 

I.    — 



— 

1-47 

— 

II.  86  57 

7-26 

1-48 

1-38 

2-00 
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on  various  mineral  thio-salts ;  in  most  cases,  only  massive  material 
was  used,  and  in  only  one  instance  was  the  material  determined 
crystallographically.  In  the  method  of  analysis,  the  material  was  first 
decomposed  by  nitric  acid. 

Emplectite,  acicular  crystals  in  quartz  from  Tannenbaum,  Saxony ; 
after  deducting  more  than  50  per  cent,  of  quartz,  the  mean  (I)  of  two 
analyses  agrees  with  CugSjBigSg. 

Aikinite  (patrinite),  acicular  crystals  in  quartz  from  Beresovsk, 
Urals  ;  after  deducting  about  75  per  cent,  of  quartz,  the  mean  (II)  of 
two  analyses  agrees  with  PbCuBiSg. 


Bi. 

Cu. 

Pb. 

S. 

Total. 

Implectite ...     I. 

61-95 

18-80 

— 

19-16 

99-91 

ikinite II. 

36-22 

11-01 

35-58 

16-58 

99-39 

Zinckenite,  from  Wolfsberg,  Harz ;  anal.  Ill,  on  a  drusy  mass  of 
crystals  ;  lY,  on  massive  material.     Formula,  PbSjSbgSg. 

Dufrenoysite,  from  the  Binnenthal,  Switzerland ;  V,  on  crystal 
fragments  from  the  surface  ',  VI,  the  underlying  material.  Formula, 
2PbS,As2S3. 

Jamesonite,  VII,  feather  ore  (a  soft,  felty  mass  of  fine  fibres  and 
needles)  from  Wolfsberg,  Harz  ;  VIII,  feather  ore  from  Braunsdorf, 
Saxony ;  IX,  minute  crystals  in  cavities  of  massive  material  (anal.  X) 
from  Arnsberg,  Westphalia  [compare  heteromorphite,  this  vol.,  ii,  431] ; 
XI,  massive,  from  Wolfsberg;  XII,  feather  ore  from  Wolfsberg. 
Analyses  VII — X  give  the  formula  2PbS,Sb2S3 ;  the  other  two,  and 
previous  analyses  not  agreeing  with  this  formula,  are  assumed  to  con- 
tain admixed  stibnite. 

Boulangerite,  XIII,  compact,  finely  granular  material  from  Ober- 
Lahr  on  the  Rhine  ;  XIV,  ditto,  from  Betzdorf  on  the  Sieg ;  XV, 
ditto,  from  San  Antonio,  California  ;  XVI  and  XVII,  Websky's  "  epi- 
boulangerite,"  containing  admixed  galena,  from  Altenberg,  Silesia. 
Of  these,  XIII  and  XV  give  the  formula  SPbSjSbgSg ;  previous 
analyses  not  agreeing  with  this  formula  are  supposed  to  contain  ad- 
mixed stibnite,  jamesonite,  pyrites,  &c.  (compare  Abstr.,  1898,  ii,  29). 

Geocronite,  XVIII,  massive,  from  Sala,  Sweden ;  mean  of  two 
analyses  giving  the  formula  5PbS,(Sb,As)2S3. 

Bournonite,  XIX,  mean  of  two  analyses  on  crystal  fragments  from 
Liskeard,  Cornwall ;  XX,  mean  of  two  analyses  on  material  from 
Wolfsberg,  Harz  ;  Formula,  PbCuSbSg. 

Jordanite,  anal.  XXI,  bright  crystals  with  twin  lamellae,  from  the 
Binnenthal,  Switzerland;  sp.  gr.  5-48;  formula,  4PbS,As2S3.  XXII 
is  the  mean  of  three  analyses  made  on  dull,  black  material  from 
the  Binnenthal;  it  is  much  fractured,  and  is  coated  with  a  white 
crust  of  arsenious  acid ;  it  is  probably  altered  jordanite ;  formula, 
PbgAsgSio. 

Enargitef  XXIII,  mean  of  four  analyses  on  massive  material  inter- 
grown  with  pyrites,  from  San  Juan  Co.,  Colorado  ;  XXIV  and  XXV, 
each  the  mean  of  two  analyses  on  massive  material  intergrown  with 
pyrites,  from  Morococha,  Peru  ;  formula,  CU7AS2SQ. 


758  ABSTRACTS  OF  CHEMICAL  PAPERS. 


As. 

Sb. 

Pb. 

Cu. 

Fe. 

S.       Total. 

Zinckenitc - 

r       III. 



42-43 

33-52 

0-80 



23  01     99-76 

IV. 

— 

42-15 

34-33 

0-70 

0-06 

22-63    99-87 

Dufrenoysite -!          yj' 

21-01 
20-04 

— 

57-38 
56-73 

— 

— 

21-94  100-33 
21-18     97-95 

f        VII. 



30-04 

50-32 





19-69  10005 

VIII. 



29-03 

51-71 





19-23     99-97 

Jamesonite - 

IX. 

— 

29-49 

50-57 





19-91     99-97 

X. 



29-51 

50-36 





20-15  100-02 

XL 

— 

30-73 

49-49 





19-68     99-90 

[      xu. 

— 

31-23 

48-25 

— 

— 

20  32    99-80 

(      XIII. 



22-69 

58-58 





18-76  100-03 

XIV. 

— 

23-82 

57-23 





18-23     99-28 

Boulangerite n 

XV. 

— 

22-76 

59-01 

— 

— 

18-22     9999 

XVI. 

— 

16-26 

63-73 

— 

2-42 

17-53     99-94 

(     XVII. 



14-63 

66-06 



2-34 

16-83     99-86 

Geocronite  

.  XVIII. 

4-54 

9-27 

68-90 

— 

— 

17-13     99-84 

Bournonite 

r     XIX. 

L        XX. 



25-38 

41-42 

12-99 



19-92     99-71 



24-30 

42-36 

13-28 



19-91     99-85 

Jordanite  

r    XXI. 

L     XXIL 

12-46 

— 

68-67 

— 

— 

18-81     99  94 

8-97 



72-44 





18-58     99-99 

[    XXIII. 

15-27 

1-59 



47-80 

1-31 

33-84     99-81 

Enargite  

XXIV. 

16-53 

— 



46-25 

2-19 

34-89     99-86 

XXV. 

15-34 

1-26 

— 

46-92 

1-51 

34-49     99-52 

L.  J.  S. 

Cerium  in  Bismutite  from  Argentina.  By  Guillermo  Boden- 
BENDER  {Zeit.  prakt.  Geol.,  1899,  322 — 323). — Bismutite  occurs  in  a 
vein  in  gneiss  at  La  Toma,  Sierra  de  San  Luis;  it  is  grey  and 
compact,  or  forms  a  granular,  crystalline  aggregate  with  fibrous 
fracture  and  silky  lustre.  Embedded  in  it  are  quartz,  mica,  and 
grains  of  columbite,  and  it  is  sometimes  coated  with  bismuth  ochre. 
Analysis  gave : 

BiaOg.         COg.         H2O.        CaO.    •   MuO.        FeO.        CeaOg.         Total. 
80-7         8-7         1-9         6-7         08         0-3         0-54        99-6 

L.  J.  S. 

Formation  of  Corundum  in  Magmas.  By  Julius  H.  Pratt 
{Amer.  J.  Scl,  1899,  [iv],  8,  227— 231).— The  author  has  previously 
noted  the  occurrence  of  chromite,  corundum  and  spinel  in  the  peri- 
dotites  (dunite,  &c.)  of  North  Carolina  (Abstr.,  1898,  ii,  603;  this 
vol.,  ii,  494).  Morozewicz's  recent  experiments  (this  vol.,  ii,  762) 
were  made  on  magmas  containing  alkalis  and  alkaline  earths,  but  his 
earlier  experiments  (Abstr.,  1895,  ii,  275)  showed  that  alumina  readily 
dissolves  in  a  magma  having  the  composition  of  a  basic  magnesian 
rock,  and  that  it  separates  out  again  as  corundum  and  spinel.  The 
conditions  for  the  separation  of  corundum  from  such  magmas  are 
summarised  as  follows. 

In  a  magnesium  silicate  magma  containing  no  excess  of  magnesia, 
all  the  alumina  separates  out  as  corundum ;  but  when  there  is  an 
excess  of  magnesia,  this  unites  with  a  portion  of  the  alumina  to  form 
spinel,  and  the  remainder  of  the  alumina  separates  as  corundum. 
When  chromic  oxide  is  present,  any  small  amounts  of  alumina  and 
excess  of  magnesia  in  the  magma  may  enter  into  the  composition  of 
the  chromite  (mitchellite,  this  vol.,  ii,  495).     In  a  peridotite  magma 
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containing,  besides  alumina,  oxides  of  the  alkalis  and  alkaline  earths,  a 
portion  of  the  alumina  is  used  to  unite  with  these  oxides  and  silica  to 
form  felspar.  L.  J.  S. 

Emery  from  Virginia.  By  W.  W.  Miller,  jun.  {Amer.  Chem. 
J".,  1899,  22,  212— 213).— Analysis  of  emery  from  near  Whittle's, 
Pittsylvania  Co.,  gave 


A1203. 

Fe^Og. 

FeO. 

SiOs. 

TiO^. 

Na^O. 

Total. 

56-74: 

15-50 

20-77 

0-68 

1-86 

3-95 

99-50 

It  forms  a  black,  crystalline  mass,  magnetic  ;  polar  ;  sp.  gr.  4*205  ; 
H  on  edges  8 ;  infusible,  and  does  not  lose  in  weight  on  ignition. 
Omitting  the  silica,  titanic  oxide,  and  soda,  the  composition  corre- 
sponds with  a  mixture  of  22*48  per  cent,  of  magnetite,  33*34  per  cent, 
of  hercynite,  and  37*16  per  cent,  of  corundum.  The  erosive  power  is 
not  sufficient  to  give  it  value  as  emery.  W.  A.  D. 

The  so-called  Valleriite.  By  Jakob  Petrj^n  {Jahrh.  f.  Min., 
1899,  ii,  Eef.,  17—18;  from  Geol.  For.  Fork.,  1898,  20,  183—192).— 
Yalleriite  was  the  name  given  by  Blomstrand  in  1870  to  a  mineral 
substance  from  Nya  Kopparberg,  Sweden,  which,  according  to  his 
analyses,  had  the  composition  2CuS,Fe2S3  +  2MgO,Feo03  +  4H2O.  A 
chemical  and  microscopical  examination  of  the  material  shows  it  to 
be  a  mixture  of  covellite,  pyrrhotite  and  spinel,  together  with  hydro- 
talcite,  chalybite,  and  limonite  as  secondary  products.  The  covellite 
(CuS)  separated  from  the  mixture  has  the  composition,  Cu,  62*35 ; 
S,  34-83;  Fe,  2*37  =  99*55  per  cent.  The  separated  spinel  has  the 
following  composition  : 

AlgOg.  FegOa.  FeO.  MgO.  Total. 

67''-75  2*88  0-86  27*04  98*53 

L.  J.  S. 

Formation  of  Oceanic  Salt  Deposits,  particularly  of  the 
Stassfurt  Beds.  XII.  Hydrate  of  Magnesium  Sulphate, 
MgSO^  +  fHgO.  By  Jacobus  H.  van't  Hoff  and  H.  M.  Dawson 
{Chem.  Centr.f  1899,"^  i,  1137 — 1138;  from  Sitzungsher.  Akad.  Wiss. 
Berlin^  1899,  340 — 343). — When  a  solution  of  magnesium  sulphate 
containing  magnesium  chloride  is  concentrated  at  65°,  the  dihydrate, 
MgSO^  +  2H2O,  separates  in  cauliflower-like  bundles  of  slender  needles 
which  soon  change  to  more  transparent  and  crystalline  masses  of  the 
composition  M.g%0^-\-^Hjd.  Experiments  with  the  dilatometer 
showed  that  the  same  hydrate,  MgSO^  +  I^HgO,  may  be  obtained  by 
adding  a  crystal  of  it  to  a  solution  of  magnesium  sulphate  containing 
naagnesium  chloride  which  has  deposited  all  its  tetrahydrate  at  25°. 
This  hydrate  also  separates  spontaneously  when  the  solution  is  very 
slowly  concentrated.  E.  W.  W". 

Minerals  of  Sarrabus,  Sardinia.  By  G.  B.  Traverso  {Jahrh.  J. 
Min.,  1899,  ii.  Kef.,  218 — 221 ;  from  Sarrabus  e  suoi  minerali,  Alba, 
Piedmont,  1898). — Descriptions  are  given  of  the  numerous  mineral 
species  occurring  in  the  mineral  veins  of  Sarrabus ;  analyses  are  given 
of  the  following : 

Embolite  contains  61*1  AgCl  and  29*4  AgBr.     Native  silver  gave 
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the  results  under  I;  also  traces  of  lead  aud  zioc.     Massive  aigentite 
gave  II. 

Ullinannite  gave  analysis  III,  by  Mascazzini ;  also  impurities  9*736 
per  cent. 

Ag.  Cu.  As.  Sb.  S.  Hg.  Ni.         Co.      AgCl. 

I.  91-07      0-26       0-12       0-07       0-28       0-03       trace       —       0-87 

11.  83-0         1-2  —         0-9        120       trace  ^-4  — 

Iir.    0-1         —        0-78      52-51     13-37       —        24-0        —        — 

Partial  analyses  are  also  given  of  impure  arsenic  and  antimony 
compounds  of  nickel  and  cobalt.  L.  J.  S. 

Occurrence  of  Iodine  in  Cuprite  and  in  Malachite.  By 
WiLHELM  AuTENRiETH  {Chem.  Zeit.,  1899,  23,  626.  Compare  Abstr., 
1897,  ii,  561). — A  number  of  specimens  of  cuprite  and  malachite  from 
New  South  Wales  have  been  found  to  contain  small  quantities  of 
iodine,  the  amount  varying  from  0*006 — O'lS  per  cent.  It  is  thought 
probable  that  the  iodine  is  present  in  cuprite  in  the  form  of  cuprous 
iodide  (marshite)  and  in  malachite  as  a  basic  cupric  iodide,  OH'CuI. 

J.  J.  S. 

Occurrence  of  Iodine  in  Cuprite  and  in  Malachite.  By  Carl 
OcHSENius  (C/iem.  Zeit,  1899,  23,  669.  Compare  preceding  abstract). 
— The  author  draws  attention  to  the  conversion  of  sulphide  ores  into 
halogenised  ores  in  the  Andes  of  both  North  and  South  America. 
In  Chili,  chlorides  occur  in  the  upper,  iodides  in  the  lower,  and 
bromides  in  the  intermediate  layers.  J.  J.  S. 

Iodine  in  Copper  Ores  from  New  South  Wales.  By  Arthur 
DiESELDORFF  {Zeit.  prakt.  GeoL,  1899,  321 — 322). — Copper  ores — 
cuprite,  malachite  and  chrysocolla — from  several  localities,  Cobar, 
Broken  Hill,  &c. — were  found  to  contain  small  amounts  of  iodine, 
from  0*01  to  0*14  per  cent.,  together  with  a  little  silver.  The 
occurrence  of  iodyrite  (Agl)  and  marshite  (Cul)  at  Broken  Hill 
suggests  that  the  iodine  is  present  as  iodides  of  silver  and  copper. 

L.  J.  S. 

Formation  of  Manganosite  and  Periclase  By  Hjalmar 
Sjogren  {Jahrb.f.  Min.,  1899,  ii,  Ref.,  15—16 ;  from  GeoL  For.  Fork., 
1898,  20,  25—32.  Compare  Abstr.,  1897,  ii,  324).— Manganosite 
(MnO)  and  periclase  (MgO)  occur  under  the  same  conditions  as  original 
constituents  in  dolomitic  limestone  at  Mngban  and  at  Nordmark, 
Sweden.  The  methods  successful  in  the  artificial  production  of  these 
minerals  are,  on  account  of  the  high  temperature  employed,  not  in 
accordance  with  those  which  must  have  occurred  in  their  natural 
formation.  Analysis  by  E,.  Mauzelius  of  the  pure  dolomitic  lime- 
stone, which  is  the  matrix  of  periclase,  gave 


Insol. 

SiOg. 

Fe^Og. 

MnO. 

CaO. 

MgO. 

CO.,. 

Total. 

1-26 

0-18 

0*08 

6-38 

30-62 

16-21 

[45-27] 

100-00. 

The  dolomitic  matrix  of  manganosite  contains  more  manganese  and 
less  magnesium  than  shown  in  this  analysis. 

Since  alkali  carbonates  precipitate  both  hydroxides  and  carbonates 
fiom  cold  dilute  solutions  of  magnesium  and    manganese   salts,   the 
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hydroxides  could  have  been  deposited  at  the  same  time  as  the  dolomite  ; 
these  hydroxides  are  now  partly  represented  by  original  brucite, 
Mg(0H)2,  and  pyrochroite,  Mn(0H)2,  and  partly  by  the  periclase 
and  manganosite,  the  dehydration  probably  taking  place  at  the  same 
time  that  the  limestone  became  crystalline.  Secondary  brucite  and 
pyrochroite,  derived  by  the  subsequent  alteration  of  the  periclase  and 
manganosite  respectively,  also  occur  in  the  dolomitic  limestone. 

L.  J.  S. 

Smithsonite  from  Arkansas.  By  W.  W.  Miller,  jud.  {Amer. 
Chem.  J.,  1899,  22,  218— 219).— Smithsonite,  from  the  ''Morning 
Star"  mine,  Searcy  Co.,  Arkansas,  gave  on  analysis. 


ZnO. 

CdO. 

CuO. 

FeO. 

CO2. 

SiO^. 

Total. 

63-67 

106 

0-21 

0-07 

34-69 

0-52 

100-22 

It  occurs  in  botryoidal  form  and  encloses  zinc  blende  in  layers  6 —  8  mm. 
thick.  It  is  greyish-white  in  colour  with  a  pearly  lustre,  translucent, 
H  =  5,  sp.  gr.  4-179.  W.  A.D. 

Manganese  Silico-carbonates  from  Hautes-Pyren6es.  By 
Hermann  Lienau  (Chem.  Zeit.,  1899,  23,  418 — 419). — Viellaurite  is 
the  name  given  to  a  massive,  dark-grey  mineral  with  granular 
structure  from  the  Coustou  mine  near  YielleAure  in  Hautes- 
Pyren^es.  On  exposure  to  the  air,  it  becomes  black.  The  powder  is 
almost  white,  and  is  completely  decomposed  by  acids  with  separation 
of  gelatinous  silica.  The  mean  results  of  the  analyses  are  given  under 
I ;  formula,  5MnC03,2Mn2Si04. 


SiOg. 

CO2.     MnO. 

FeO. 

CaO.  MgO. 

AI2O3.    S.     H2O.    Total. 

Sp.  gr. 

I.  11-93 

21-09     63-01 

1-56 

1-06     0-77 

'  —      0-55      —      99-97 

3-7 

I.  19-24 

15-00     48-65 

0-96 

8-15     1-18 

3-65     —      3-16     99-99 

3-62 

Torrensite  is  named  from  the  Torrens  mine  near  VilleAure,  where 
the  mineral  occurs  with  rhodonite  and  friedelite.  It  is  compact,  and 
light  sepia  to  reddish-grey,  becoming  brown  on  exposure  to  the  air  ; 
the  powder  is  pale  greyish-rose,  and  is  easily  decomposed  by  acids. 
The  mean  (II)  of  two  analyses  gives  the  formula  MnSiOgjMnCOg.^HgO. 

Homogeneous  minerals  containing  both  silicic  and  carbonic  acids 
are  of  rare  occurrence  ;  thaumasite  and  cancrinite  are  examples. 

L.  J.  S. 

Deposition  of  Barium  Sulphate  as  a  Cementing  Material  of 
Sandstone.  By  Frank  Clowes  (Froc.  Roy.  Soc,  1899,  64, 
374 — 377). — Some  years  ago,  a  certain  sandstone  occurring  near 
Nottingham  was  found  to  contain  33 — 50  per  cent,  of  barium 
sulphate,  which  evidently  served  to  cement  the  sand  grains  together. 
The  existence  of  the  barium  sulphate  has  now  been  explained  by  the 
discovery  that  the  water  from  an  artesian  boring  in  the  district 
contains  barium  chloride  (White,  this  vol.,  ii,  420).  This  fact,  together 
with  the  proximity  of  calcium  sulphate  veins,  accounts  for  the 
peculiarly  local  occurrence  of  the  sandstone  referred  to.         J.  C.  P. 

Quenstedtite  from  Iowa.  By  Otto  Kuntze  (ATner.  Geologist, 
1899,23,  119 — 121). — In  the  dry  season   of  the  year,  the  sandstone 
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walls  beneath  the  overhanging  ledges  on  the  banks  of  a  small  creek 
near  Montpelier,  Muscatine  Co.,  are  encrusted  with  a  sulphur-yellow 
material  1 — 2  inches  in  thickness.  It  is  readily  soluble  in  cold  water, 
and  effloresces  on  long  exposure  to  the  air.  Sp.  gr.  2*212  ;  H  =  2J. 
The  mean  of  two  analyses  is, 

SO3.  AI2O3.  FeA-      Insol.  (SiOg).       HgO.  Total. 

39-01  0-27  26-86  1-79  32-32  100-25 

This  agrees  approximately  with  the  formula  of  quenstedtite,  namely, 
^62(^^4)3+ lOHgO.  At  105°,  there  is  a  loss  of  21-04  per  cent., 
gradually  increasing  to  29*94  per  cent,  at  140°.  The  substance  has 
been  derived  by  the  oxidation  of  pyrites,  numerous  specks  of  which 
occur  in  the  sandstone.  Such  substances  are  of  comparatively  rare 
occurrence,  and  are  only  formed  under  favourable  conditions. 

L.  J.  S. 

Formation  of  Minerals  in  Magmas.  By  J6zsef  Mokozewicz 
{Tsch.  Min.  Mitth.,  1898,  18,  1—90,  105— 240).— The  numerous 
experiments  were  made  on  large  amounts  (up  to  1  cwt.  or  more)  of 
material  heated  in  fire-clay  crucibles  in  a  Siemens'  furnace.  After 
fusion  of  the  material  in  the  hottest  part  (1600°)  of  the  furnace,  the 
crucibles  were  moved  to  successively  cooler  places  (down  to  500°), 
allowing  the  magmas  to  cool  and  crystallise  slowly  for  several  weeks 
or  months.  The  materials  used  were  rocks,  or  mixtures  of  minerals 
or  pure  chemicals,  of  known  composition.  Numerous  (54)  analyses 
were  made  of  the  resulting  rocks  and  crystallised  minerals. 

Formation  of  Corundum^  Spinel,  Sillimanite  and  Cordierite  in 
Silicate-magmas  (compare  Abstr.,  1895,  ii,  275). — In  attempts  to 
produce  certain  types  of  volcanic  rocks,  some  of  the  resulting 
crystalline  masses  were  found  to  contain  much  corundum  and  spinel, 
and  this  led  the  author  to  determine  the  chemical  conditions  under 
which  these  minerals  were  formed.  In  these  cases,  the  magmas  were 
all  rich  in  alumina,  and  in  the  crystalline  products  the  corundum  and 
spinel  were  set  in  a  ground-mass,  consisting  of  olivine,  magnetite, 
nepheline,  anorthite  and  glass,  with  sometimes  melilite,  augite, 
hypersthene  and  labradorite.  The  corundum  crystals  are  tabular  in 
habit  and  reach  a  diameter  of  1-5  mm.  ',  the  various  colours — blue, 
red,  yellow — may  be  explained  by  the  presence  of  oxides  of  iron. 
The  material  contains  99*5 — 99*8  per  cent,  of  alumina;  sp.  gr.  4-03. 
The  spinel  octahedra  are  colourless,  yellow,  green,  or  black,  depending 
on  the  amount  of  iron ;  in  five  analyses,  the  composition  varies  from 
13MgAl204,MgFe204  to  MgAl204,4FeAl204,  &c. 

After  isolating  the  corundum  and  spinel  by  means  of  hydrofluoric 
and  sulphuric  acids,  analyses  of  the  ground-mass  showed  that  in  all 
cases  the  ratio  of  Al  :  M(  =  Kg,  Nag,  Ca)  is  unity ;  the  excess  of 
alumina  over  this  amount  in  the  original  magma  has  separated  as 
corundum,  or  as  corundum  and  spinel  when  magnesia  and  iron  oxides 
are  also  present.  Magmas  of  the  composition  MO,Al203,2Si02 
(anorthite)  and  MO,Al203,6Si02  (albite),  are  therefore  capable  of 
dissolving  excess  of  alumina,  which  crystallises  out  on  cooling  in  the 
form  of  corundum.  An  anorthite  magma  dissolves  about  5  per  cent, 
of  alumina  (in  the  form  of  bauxite),  and  a  nepheline  magma  about 
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29 "5  per  cent.,  whilst  in  an  orthoclase  magma  it  is  almost  insoluble. 
Excess  of  silica  and  alumina  in  an  albite  magma  crystallises  out  as 
sillimanite,  in  colourless  prisms,  and  corundum.  Corundum  also 
crystallises  from  sodium  aluminate  containing  an  excess  of  alumina  ; 
hence  the  formation  of  corundum  is  not  connected  with  the  acidity 
or  basicity  of  the  magma.  From  an  andesitic  magma  with 
MO  :  MgO  ;  AlgOg :  Si02  =  1  :  0*9  :  1*25  :  7,  there  was  a  separation  of 
cordierite  and  spinel  with  labradorite,  augite,  magnetite  and  glass,  and 
the  product  closely  resembled  the  cordierite-vitrophyrite  from  South 
Africa  described  by  Molengraaff. 

The  conditions  for  the  separation  of  these  minerals  are  summarised 
as  follows :  In  supersaturated  alumino-silicate  magmas  of  the  general 
composition  MO,mAl203,nSi02  (n  =  or  >  2),  the  whole  of  the  excess 
of  alumina  (m-  1)  separates  out:  (a)  as  corundum  if  no  magnesia  or 
ferrous  oxide  is  present,  and  if  w  <  6  ;  (b)  as  sillimanite,  or  sillimanite 
and  corundum,  ii  n  >  6.  When  the  magmas  are  rich  in  magnesia  and 
ferrous  oxide,  the  excess  of  alumina  separates  out :  (c)  as  spinel,  or 
spinel  and  corundum,  if  n  <  6  ;  and  (d)  as  cordierite,  or  cordierite 
and  one  or  more  of  the  other  minerals,  ii  n  >  6. 

Natural  magmas  containing  an  excess  of  alumina  are  of  compara- 
tively rare  occurrence  :  descriptions  and  analyses  are  given  of  some 
rocks  of  this  type  occurring  as  veins  in  the  granites,  &c.,  of  the  Ilmen 
Mountains,  Urals.  Kyschtymite  is  the  name  given  to  a  corundum- 
anorthite  rock  from  the  Kyschtym  district;  it  contains  50 — 60  per  cent. 
of  corundum  and  some  spinel.  Corundum-pegmatite  and  corundum- 
syenite  from  the  same  region  consist  respectively  of  corundum  and 
orthoclase,  and  of  corundum,  orthoclase  and  biotite  ;  in  both  cases,  the 
orthoclase  (microperthite)  contains  a  considerable  amount  of  soda. 
Such  magmas  containing  an  excess  of  alumina  crystallising  out  as 
corundum  are  analogous  to  magmas  containing  an  excess  of  silica, 
which  crystallises  out  as  quartz,  and  on  this  is  based  a  classification 
of  rocks.  In  other  cases,  where  a  separation  of  corundum,  spinel, 
sillimanite  and  cordierite  has  taken  place,  there  has  been  an  ab- 
sorption by  the  magmas  of  clay-slate  at  the  contacts. 

Composition  of  Pyroxene  from  Silicate  fusions. — Analysis  I  is  of 
colourless  crystals  of  enstatite,  isolated  from  a  magma  having  the 
composition  of  a  basalt  rich  in  magnesia.  II  (contains  also  a  trace  of 
TiOg)  of  augite  crystals  1*5  mm.  long,  from  a  magma  having  the  com- 
position of  a  melilite-basalt.  Ill  (contains  also  MnO,  4-08  per  cent.) 
of  reddish-brown,  prismatic  crystals  of  augite  from  a  fusion  containing 
also  haiiyne,  anorthite  and  magnetite ;  it  contains,  as  shown  by  the 
analysis,  73  per  cent,  of  Tschermak's  hypothetical  molecule,  MRgSiOg, 
and  it  is  more  readily  decomposed  by  hydrochloric  acid  than  other 
pyroxenes.  IV  and  V  of  alkali-augite,  forming  spherulites  in 
quickly  cooled  basalt  magmas. 


Extinc- 

tion on 

SiO^. 

AI2O3. 

Fe^Og. 

FeO. 

CaO. 

MgO. 

K2O. 

Na^O. 

Total. 

Sp.  gr.  (010). 

I. 

53-07 

4-12 

6-08 

0-94 

2-85 

33-75 

— 

— 

100-81 

3-087        0° 

II. 

46-93 

6-76 

10-82 

0-70 

20-00 

12-70 

trace 

1-72 

99-63 

3-177      45 

III. 

30-87 

13-82 

25-35 

1-12 

22-17 

1-54 

0-43 

1-51 

100-89 

^3-18        8 

IV. 

53-72 

7-87 

7-19 

5-17 

8-70 

5-73 

1-10 

10-03 

99-51 

2-886      18 

V. 

58-91 

10-81 

7-12 

1-86 

10-12 

4-34 

1-00 

4-98 

99-14 

2-724      10 
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All  these  pyroxenes  can  be  expressed  as  isomorphous  mixtures  of 
three  silicates ;  the  metasilicate  M"SiO,^,  Tschermak's  hypothetical 
molecule  M"R"'2SiOg,  and  the  a3girite-jadeite  molecule  M."FJ"2S\fii2' 
The  optical  characters  vary  with  the  composition,  the  angle  of  ex- 
tinction on  5(010)  decreasing  with  an  increase  in  the  amount  of 
MRgSiOjj  and  MRgSi^O^g ;  the  pure  compound,  MRgSiOg,  would  be 
expected  to  be  orthorhombic. 

In  magmas  rich  in  silica  (  >50  per  cent.)  and  alkalis,  the  aegirite- 
jadeite  molecule  combines  with  the  metasilicate,  whilst  in  more  basic 
magmas  Tschermak's  molecule  takes  its  place.  In  magmas  with 
about  50  per  cent,  of  silica  and  poor  in  alkalis,  orthorhombic 
pyroxenes  separate  when  (MgO  +  FeO) :  CaO  equals  or  exceeds  3:1, 
whilst  monoclinic  pyroxene  separates  when  this  ratio  is  less  than  3:1. 

Wollastonite,  in  white,  acicular  crystals  several  cm.  long,  was  found 
in  the  lower  layers  of  ordinary  glass,  which  had  remained  for  a 
considerable  length  of  time  in  contact  with  the  hearth  of  the  furnace, 
and  were  richer  in  lime  than  the  upper  layers.  The  crystals  are 
elongated  parallel  to  the  axis  of  symmetry ;  analysis  gave  the  formula 
CaSiOg;  sp.  gr.  2-8075. 

/Synthesis  of  JVosean,  Haiiyne,  Sodalite  and  Lagoriolite  (compare 
Abstr.,  1893,  ii,  19,  422). — Nosean,  as  white,  grey,  or  blue  isotropic 
dodecahedra  and  rounded  grains,  was  formed  when  mixtures  of  kaolin 
and  soda,  or  of  kaolin,  calcium  carbonate  and  gypsum,  were  fused  at  a 
red  heat  (600°)  for  several  days  with  excess  of  sodium  sulphate.  Five 
analyses  of  the  material  give  the  formula  3(Na2 AlgSigOg)  +  ^a,^O^y 
with,  in  some  cases,  a  little  sodium  replaced  by  calcium ;  this  formula 
also  expresses  the  composition  of  natural  nosean  better  than  the 
usually  accepted  formulae  2(Na2Al2Si208)  +  ^32804,  and  3(Na2Al2Si208) 
+  2Na2S04.  The  blue  colour  of  the  crystals  is  due  to  the  presence  of 
sulphides,  probably  iron  sulphide. - 

Haiiyne  was  not  formed  by  fusing  mixtures  of  the  composition  of 
haiiyne  with  sodium  sulphate.  It  was  produced  together  with  augite 
(anal.  III.  above)  in  a  magma  having  the  composition  of  haiiyne- 
basalt. 

Sodalite  in  white  dodecahedra  or  grains  was  formed  when  kaolin 
or  nepheline  was  fused  with  soda  and  excess  of  sodium  chloride. 
Analyses  give  the  formulae  2(]Sra2Al2Si208)  +  NaCl  and  3(Na2Al2Si208) 
+  2NaCl,  both  of  which  agrte  with  natural  sodalites. 

Lagoriolite  (soda-garnet)  is  the  name  given  to  a  new  product  obtained 
by  fusing  at  a  dark  red-heat  mixtures  of  silicic  acid  and  hydrargillite, 
A1(0H)3,  with  sodium  and  calcium  sulphates  and  carbonates.  The 
square  plates  are  flattened  cubes  which  are  either  isotropic  or  bi- 
refringent     with     twin     lamellas.  Analyses     give     the     formula 

3(Na2,Ca)0,Al203,3Si02  with  NaoO  :  CaO  =  3:2;  in  one  analysis,  there 
is  only  a  trace  of  calcium,  and  in  all  there  are  small  quantities  of 
sulphuric  anhydride.  This  is  the  garnet  formula,  and  the  substance 
forms  a  connecting  link  between  the  garnet  and  the  nosean  groups. 
The  largest  amount  of  alkali  yet  found  in  natural  garnet  is  4*22 
per  cent,  iu  melanite  from  the  phonolite  of  Oberschaffhausen. 

Liparite  ^lagmas. — Acid  magmas  do  not  readily  crystallise,  and  as 
a  rule  they  solidify  to  a  glass.     When,  however,  the  experimental 
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magmas  have  crystallised,  the  excess  of  silica  has  separated  as 
tridymite,  or  in  a  prismatic  modification  the  characters  of  which  are 
as  yet  unknown.  A  liparite  magma,  fused  with  1  per  cent,  of 
tungstic  acid,  gave  crystals  of  quartz,  biotite  and  sanidine  proving 
that  the  essential  constituents  of  granite  can  be  formed  by  dry 
fusion. 

A  list  of  minerals  which  have  been  formed  artificially  by  the 
author  includes  all  the  important  rock-forming  minerals  except 
hornblende,  and  the  crystallised  fusions  represent  almost  all  the 
known  typet  of  alumino-silicate  rocks.  The  structure  of  these 
artificial  rocks  depends  on  the  chemical  composition  of  the  magma 
and  on  the  rate  of  cooling.  The  order  in  which  the  various  minerals 
separate  from  the  magmas  is  discussed ;  it  does  not  depend,  as  has 
been  stated,  on  the  fusibility  or  basicity  of  the  minerals,  but  on  their 
solubility  and  the  relative  amounts  in  which  they  are  present  in  the 
solution.  Several  cases  are  noticed  in  which  there  has  been  a 
differentiation  in  the  artificial  magmas,  as  shown  by  a  separation  into 
layers  of  different  chemical  composition  and  specific  gravity. 

Incidentally,  the  following  analyses  are  given  of  material  used  in 
the  experiments  :  A,  (by  F.  Dutkowski),  of  kaolin  from  Schneeberg  ; 
B.  nepheline,  from  Mven,  Norway. 


SiOs- 

45-75 
44-51 

AI2O3.  FegOg. 

CaO. 

0-20 
0-45 

K2O. 
5-50 

NagO. 
15-69 

H2O.            Total. 

A. 
B. 

40-17 
33-38     — 

13-98          100-10 
1-37         100-90, 

L.  J.  S. 

Asbestos.  By  Paul  Kersting  (Chem.  Centr.,  1898,  ii,  125  ;  from 
Chem.  Ind.,  21,  171 — 174). — The  best  commercial  asbestos  is  from 
North  Italy ;  Canadian  and  South  African  are  now  coming  into  use. 
Analyses  I  and  II  are  of  Canadian  [chrysotile],  and  IIE  of  blue 
South  African  [crocidolite].  For  I  and  II,  the  formula  is  given 
as  MgSi03,Mg2Si04  +  2H20,  and  for  III,  (Mg,Fe)Si03  +  HgO. 
When  treated  with  hydrochloric  acid,  there  is  dissolved  41-24  percent, 
of  I,  37-48  of  II,  and  12  62  of  III.  The  South  African  is  softer  and 
finer  than  the  Canadian,  but  it  is  less  refractory  and  falls  to  pieces 
when  ignited. 


Si02.  AI2O3. 

Fe203.  FeO. 

CaO. 

MgO.  K2O. 

NaaO. 

P2O5.    SO3. 

HoO. 

Total. 

I. 

39-04  trace 

0-25     2-10 

0-51 

42-57  0-09 

0-22 

—      0-10 

15-20 

100-08 

II. 

41-56    3.42 

0-41     6-67 

0-83 

33-38  0-11 

0-30 

—      0-08 

13-15 

99-91 

III. 

43-61    0-21 

16-57  12-15 

0-89 

7-02  3-06 

2-14 

0-06    0  Ou 

14-30 

100-07 

L.  J.  S. 

Thalite  and  Bowlingite  from  Lake  Superior.  By  Newton  H. 
WiNCHELL  {Amer.  Geologist,  1899,  23,  41 — 44). — Thalite  was  described 
in  1852  as  occurring  in  cavities  in  trap  at  several  places  on  the  north 
shore  of  Lake  Superior.  It  is  soft  with  a  soapy  feel,  and  is  dirty 
white  or  grey ;  it  is  easily  gelatinised  by  hydrochloric  acid.  Sp.  gr. 
2-20.  Thin  sections  show  a  confused  vermicular  aggregate,  sometimes 
with  bands   formed  of  minute  transverse   fibres;  the  fibres  show  a 
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positive  bisectrix  parallel  to  their  length  with  a  small  axial  angle. 
Analysis  by  L.  B.  Pease  gave, 


SiOa. 

AlA. 

Fe^Og. 

MgO. 

CaO, 

K2O. 

Na^O. 

H2O. 

Total. 

t2-38 

7-37 

2-65 

23-29 

6-52 

0-19 

0-36 

18-18 

99-94 

At  100°,  there  is  a  loss  of  10*38  per  cent. 

Pseudomorphs  after  olivine  occurring  in  the  same  rocks  are  supposed 
to  be  bowlingite ;  the  optical  characters  of  this  are  described. 

L.  J.  S. 

Thal6nite,  a  new  Mineral.  By  Carl  Benedicks  {Geol.  F'&i\  Forh.^ 
1898,  20,  308—312;  and  Bull.  Geol.  Inst.  Univ.  Ujysala,  1899,  4 
(1898),  1 — 15). — The  new  mineral  occurs,  massive  and  in  crystals, 
with  fluocerite,  gadolinite  and  allanite  in  quartz  at  Osterby  in  Dale- 
carlia,  Sweden.  It  is  flesh-red  and  translucent,  with  a  greasy  lustre. 
Fracture  uneven  to  splintery ;  brittle  ;  no  cleavage  ;  H  =  6  J.  Approxi- 
mate measurements  of  the  dull,  monoclinic  crystals  gave  \a  :h:  c  = 
M54  :  1  :  0-602  ;  ^  =  80i°].  Optically  negative,  axial  plane  ±  6(010), 
^;f«  nearly  ±  «(100),  2V  =  67°  35',  a=l-7312,  ^=  1-7375,  y=  1-7436 
(Na).  The  material  is  easily  decomposed,  with  separation  of  gelatinous 
silica,  by  dilute  hydrochloric  acid.  The  mean  of  five  partial  analyses 
made  on  fresh,  transparent  material  of  sp.  gr.  4 '227  is  given  under  I ; 
formula,  H20,2Y203,4Si02.  The  molecular  weight  of  the  yttrium 
earths  is  245-3  ;  the  absorption  spectrum  of  the  nitrates  shows  the 
presence  of  erbium,  holmium  and  didymium.  The  gas  liberated 
when  the  mineral  is  heated  or  treated  with  acids  was  examined  spec- 
troscopically  and  found  to  contain  nitrogen  and  helium. 

SiOa.   Y2O3.  FegOg.  AI2O3.  BeO.  CaO.  MgO.  NagO.  SnO.  H2O.  CO2.  Gas.    Total. 

I.  29-88   63-35  0-30  0-45         0-49    0-21    0-26   0-23   2-08   1-04   1*40     9969 

II.  27-69   58-58  1-51  0-35         2-19    0-40    1-07  0-22   2-70   3-32   2-50  100-53 

III.  30-89   63-91         0-25?—  0-37    O'lO    0-36   0-19?  1-54    Nil   1-96    99-57 

Analysis  II  is  of  weathered  thalenite  ;  this  is  lighter  in  colour  and 
softer;  sp.  gr.  3-945.  Some  organic  matter  is  present, and  to  this  the 
colour  of  the  mineral  is  probably  due. 

Minerals  allied  to  thalenite  are  yttrialite,  rowlandite,  and  kainosite. 
There  are  also  analogies  in  the  chemical  formulae  and  crystal  angles  of 
thalenite  and  laumontite. 

In  an  appendix  to  the  second  paper,  new  material  is  described. 
This  is  yellow  in  colour.  It  is  more  transparent,  has  a  stronger 
lustre  and  weaker  birefringence;  /i  =  l'713,  sp.  gr.  4*11 — 4*16; 
fracture  conchoidal.  Analysis  III  shows  it  to  be  a  purer  form  of 
thalenite.     The  molecular  weight  of  the  yttrium  earths  is  246-2. 

L.  J.  S. 

[Analyses  of  Felspars.]  By  Franz  Loewinson-Lessing  {Jahrh.f. 
Min.,  1899,  ii,  Ref.  232—238  ;  from  Travaux  Soc.  des  Nat  St.  Peters- 
hourg,  1898,  26,  livr.  5,  404 +  xl.  pp.  (Russ.)  +  7  pp.  Resume  (French). 
— The  following  analyses  of  felspars  are  given  in  a  petrographical 
paper  dealing  generally  with  a  chemical  classification  of  rocks,  and  on 
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the  eruptive  rocks  of  a  portion  of  the  Central  Caucasus :  numerous 
analyses  of  rocks  are  also  given. 

I,  partly  pelitised  felspar  from  porphyritoid ;  II,  albite  from  an 
adinole ;  III,  pelitised  felspar ;  IV,  felspar  in  porphyrite  from  the 
Basboika  Eiver,  Urals ;  Y — YII,  pelitised  felspar ;  VIII,  felspar  in 
gabbro  from  Hbllmiihle,  near  Penig;  IX,  in  gabbro-diorite  from 
Kiihler  Grund,  near  Eberstadt ;  X,  in  gabbro  from  Thalhorn,  Vosges ; 
XI,  orthoclase  from  Baveno  granite  : 


SiOa. 

AI2O3. 

FesOg. 

FeO. 

CaO. 

MgO. 

K2O. 

Na^O. 

Loss  on 
ignition. 

Total. 

I. 

50-09 

29-64 

— 

— 

14-09 

1-11 

— 

— 

5-43 

100-36 

II. 

64-18 

21-37 

— 

— 

— 

— 

— 

11-30 

0-45 

97-30 

III. 

52-00 

22-95 

0-21 

0-47 

18-50 

0-44 

0-42 

2-40 

3-24 

100-63 

IV. 

50-86 

24-71 

0-95 

1-56 

9-20 

0-48 

2-80 

4-12 

5-41 

100-09 

V. 

45-11 

28-58 

1-28 



18-24 

1-27 

0-30 

2-52 

2-97 

100-27 

YI. 

48-15 

32-38 

— 

— 

16-09 

0-47 

0-38 

2-13 

1-18 

100-78 

VII. 

59-60 

23-66 

— 

— 

4-57 

— 

6-21 

3-72 

1-80 

99-56 

VIII. 

50-52 

31-37 





13-25 





4-13 

0-55 

99-82 

IX. 

53-78 

31-19 

— 

— 

8-02 

0-37 

0-84 

5-00 

0-88 

100-08 

X. 

53-22 

29-85 

— 

— 

4-53 

1-30 

3-33 

4-70 

2-96 

98-89 

XI. 

67-66 

18-73 

— 

— 

— 

— 

8-43 

3-75 

0-67 

99-24 

In  several  so-called  "  kaolinised  "  plagioclases,  it  is  shown  that  the 
alteration  product  is  not  kaolin,  but  a  mixture  of  various  hydrated 
silicates  of  aluminium  and  magnesium,  zeolites,  &c. ;  for  this  mode  of 
alteration  of  felspar  the  term  pelitisation  is  proposed.  L.  J.  S. 

Constitution  of  Tourmaline.  By  Frank  W.  Clarke  (Amer. 
J.  Sci.,  1899,  [iv],  8,  111 — 121). — The  author  argues  in  favour  of  the 
formula  of  tourmaline,  2[Al(Si04)3R"'2(Al-B02)]:Al(B03)R'2>  Pro- 
posed by  him  (Abstr.,  1897,  ii,  52),  as  opposed  to  the  formula  recently 
given  by  Penfield  and  Foote,  namely,  (H,R',  &c.)9Al3(B*OH)2Si40j9 
(this  vol.,  ii,  304).  Eeducing  both  formulae  to  the  ultimate  acids, 
they  become  respectively  11298381^03^  and  H3QB3Sig03ij.  The  small 
difference  between  these  formulae  hardly  amounts  to  more  than  the 
uncertainties  of  the  analyses.  Clarke's  formula  expresses  the  relation 
between  the  micas  and  tourmaline,  and  it  is  shown  to  agree  closely 
with  several  of  Biggs'  analyses.  Analyses  from  which  Penfield  and 
Foote's  formula  may  be  deduced  may  also  be  made  to  agree  with 
Clarke's  formula  by  assuming  the  presence  of  the  basic  divalent  group 
Al'OH  or  AlF,  and  by  replacing  some  Ca  by  NaH  ;  and  the  few 
analyses  in  which  boric  acid  is  low  may  be  explained  by  partial  re- 
placement of  A1-B02  by  Al-OH  and  AlF.  [Clarke's  acid,  HggBgSigOgi , 
is  identical  with  that  recently  deduced  by  Rheineck  (this  vol., jii,  601).] 

L.  J.  S. 

Composition  of  Moldavite.  By  Conrad  H.  von  John  {Ferh.  k.k. 
geol.  Eeichs.,  1899,  179—182.  Compare  Abstr.,  1896,  ii,  434).— F.  E. 
Suess  (FerA.  k.k.  geol.  Eeichs.,  1898,  387;  Anzeiger  Akad.  Wiss.  Wien, 
1898,  No.  XXIY.)  has  recently  given  reasons,  mainly  based  on  the 
peculiar  surface  markings,  for  considering  moldavites  to  be  of  cosmic 
origin,  and  he  concludes  that  they  represent  a  hitherto  unrecognised 
type  of  aerolites.  The  following  analyses  are  given  of  the  material 
examined  by  Suess  :  I,  moldavite  from  Budweis  in  Bohemia  ;  II  and 
III,  from  Trebitsch  in  Moravia. 

52—2 
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SiOg. 

Al,03. 

FesOg.    FeO. 

MnO.    CaO.     MgO.     KjO.    Na20. 

HjO. 

Totel. 

T.    82-68 

9-66 

—       1-13 

0-18      2-06      1-52      2-28      0-63 

— 

10004 

II.    78-61 

1201 

016      3-09 

0-11      1-62      1-39      3-06      0-44 

— 

100-49 

III.    77-96 

12-20 

0-14      3-36 

0-10      1-94      1-48      2-70      0-61 

— 

10049 

IV.    52-32 

0-30 

—       1-20 

1-02    17-52      3-60    22-84      0-24 

0-80 

99-84 

Analysis  lY  is  of  material  from  Netin,  Moravia,  -which  was  con- 
sidered by  Suess  to  be  an  artificial  glass  since  it  differed  from  true 
moldavite  in  colour  and  the  characteristic  surface  markings  ;  the 
analysis  also  shows  it  to  be  quite  distinct.  Nine  earlier  analyses  of 
moldavite  are  quoted,  and  there  is  seen  to  be  very  little  variation  in 
composition.  L.  J.  S. 

Riebeckite  and  -^girine  in  Granite  from  Turcoaia,  Roumania. 
By  L.  Mrazec  {Bull.  Soc.  Sci.  Bucarest,  1899,  8,  106— 111).— A  grey, 
medium-grained  granite  extensively  quarried  at  Mt.  Jacob  Deal,  near 
Turcoaia,  in  the  district  of  Dobrogea  [Dobrudscha],  contains  magnetite, 
allanite  1,  zircon,  segirine,  riebeckite,  albite,  anorthoclase,  orthoclase, 
quartz,  haematite,  limonite,  epidote  and  chlorite.  The  riebeckite 
occurs  as  black  prisms  sometimes  2  cm.  long  ;  it  is  strongly  pleochroic, 
and  the  angle  of  optical  extinction  on  (010)  is  5°.  Chlorite  and 
limonite  are  formed  by  its  alteration.     Analysis  of  impure  material 


Si02.   AlgOgjZrOs.  Fe^- 

FeO.    MnO. 

CaO.  MgO.  Na^O. 

K2O. 

H2O.     Total. 

[45-69]         7-01         14-33 

17-62     3-24 

4-28     1-77     4-62 

0-99 

0-45      100-00 
L.  J.  S. 

Alteration  Products  of  Magnesia-mica;  Variation  of  the 
Optical  Characters  -with  the  Composition.  By  Eberhard 
ZscHiMMER  (Jahrb.f.  Min.,  1899,  ii,  Ref.  210 — 214;  from  Inaug.-Diss. 
Jena,  1898). — The  following  analyses  are  given  of  lepidomelane,  in 
various  stages  of  alteration,  from  the  granite  of  the  Schneidemiillerskopf , 
near  Ilmenau,  in  Thuringia  ;  optical  determinations  are  also  given. 
The  fresh  mica  has  the  composition  of  lepidomelane,  and  all  the 
altered  forms  can  be  expressed  as  mixtures  of  Tschermak's  two  mole- 
cules, H2K(Al,Fe)3Si30i2  and  Mg^SigOig. 


SiOg. 

TiOa. 

AI2O3. 

Fe,03. 

MgO. 

CaO. 

FeO. 

KgO. 

Na^O. 

H2O. 

Total. 

Sp.gr. 

32-75 

1-85 

14-79 

23-53 

10-25 

3-09 

5-35 

4-30 



3-79 

99-70 

3  09 

35-38 

0-81 

15-63 

16-27 

12-30 

1-59 

8-06 

5-34 

0-22 

5-38 

100-98 

3-00 

.S5-69 

0-14 

17-85 

18-62 

11-83 

2-22 

4-64 

3-27 

0-39 

5-82 

100-47 

2-94 

33-93 

1-23 

16-02 

17-75 

13-53 

1-85 

3-68 

3-29 

— 

7-80 

99-08 

2-85 

35-88 

1-25 

18-88 

14-97 

13-66 

1-34 

3-69 

2-25 



7-73 

99-65 

2-82 

36-87 

1-61 

21-21 

11-97 

12-34 

1-78 

3-63 

2-36 

— 

7-64 

99-41 

2-78 

With  progressive  alteration  (or  ''bleaching")  there  is  a  separation 
of  iron  as  ferric  oxide,  and  a  replacement  of  potash  by  -water  ;  at  the 
same  time,  the  specific  gravity,  pleochroism,  and  indices  of  refraction 
decrease,  whilst  the  optic  axial  angle  increases. 

A  connection  is  traced  between  the  optic  axial  angle  of  various 
micas  and  the  chemical  composition.  The  position  of  the  optic  axial 
plane  in  the  two  classes  of  micas  does  not  depend  on  the  chemical 
composition,  but  is  possibly  connected  with  a  kind  of  dimorphism. 

L,  J.  S, 


H2O 

H2O 

byig- 

MgO. 

K2O.  NagO.atlOO". 

,  nitioD. 

Total. 

1-25 

4-04     0-77     0-49 

4-83 

99-29 

0-00 

0*00     0-19     0-00 

0-26 

100-00 
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Sandstone  from  Augusta  Co.,  Virginia.  By  W.  W.  ]\[iller, 
jun.  {Amer.  Chem.  J.,  1899,  22,  216—217). — The  sandstone,  which 
consists  of  angular  fragments  interspersed  with  small  seams  of  clay, 
possesses  the  peculiar  property  of  becoming  firm  and  compact  when  it  is 
laid  and  beaten  down  for  a  pathway  and  left  undisturbed.  Analysis  gave 

SiOa 
(amor-      SiOg 
pilous,    (corn- 
free.)   Inned.)  AI2O3.  TiOg.  FegOg. 
Ciay...     0-53      63-68     24-23     0-94     3-57 
Rock..     0-00      96-72       2*37     O'OO     0-46 

These  results  do  not  explain  the  peculiar  packing  power  of  the  material, 
which  must,  therefore,  be  attributed  to  physical  causes.      W.  A.  D. 

The  Parent-rock  of  the  Diamond  in  South  Africa.  By 
Thomas  George  Bonney  {Proc.  Roy.  Soc,  1899,  Q^,  223— 236).— In 
the  "  blue  ground  "  of  the  Newlands  mines,  West  Griqualand,  about 
40  miles  N.W.  of  Kimberley,  are  rounded  boulders  of  eclogite  (a  holo- 
crystalline,  igneous  rock  composed  of  garnet  and  diopside),  which 
occasionally  contains  colourless  octahedra  of  diamond  apparently  hs 
an  original  constituent.  It  has  long  been  recognised  that  the 
diamonds  have  not  been  formed  in  situ  in  the  "  blue  ground,"  but 
until  now  the  only  mineral  found  intimately  associated  with  them  is 
garnet.  The  water- worn  character  of  the  eclogite  boulders  proves 
that  the  *'  blue  ground  "  is  not  of  igneous  origin,  but  a  true  breccia 
produced  by  the  destruction  of  various  rocks,  including  the  eclogite 
which  has  contributed  the  diamonds  to  the  mixture.  L.  J.  S. 

Rhyolites  of  the  Hauraki  Goldfields,  New  Zealand.  By 
James  Park  and  Frank  Butley,  with  Analyses  by  Philip  Holland 
(Quart.  Journ.  Geol.  Soc,  1899,  bQ,  449 — 469). — A  geological  and 
petrographical  description  is  given  of  the  Pliocene  rhyolites  of  the 
Hauraki  gold(ield>!.  The  gold-bearing  rocks  are  andesites.  Analysis 
I  is  of  a  pale  lithoidal  rock  from  Omahu,  consisting  almost  exclusively 
of  small  spherulites  with  some  quartz,  sanidine  and  oligoclase.  11 
is  of  a  pale  greyish-white  or  yellowish  rhyolite  from  Waihi,  with 
numerous  minute  crystals  of  oligoclase  and  andesine,  with  some 
sanidine  and  labradorite  : 

Si02.  TiOg.  AI2O3.  Fe203.  FeO.  CaO,  BaO.  MgO.  K2O.  Na20.  SO3.  HgO.  Total.  Sp.  gr. 
L  77-59  0-63  12-75  0-67  Nil  0-04  0-10  0-16  3-99  2-56  0-07  1-54  100-10  2-5n 
n.  73-08      0«2       1350       2-60      0'13     1-07      0-06      015      8-19    3-95    0-12    1-33        99-80      2ol4 

Also  traces  of  MnO  and  PgO^.  L.  J.  S. 

Clay  from  Russia.  By  R.  Thal  {Jahrh.  f.  Min.,  1899,  ii,  Ref., 
210;  from  Chem.  Zeit,  1898,  690). — Thirteen  analyses  are  given  of 
clay  from  the  Gov.  Novgorod.  L.  J.  S.     • 

Origin  of  the  Gases  Evolved  on  Heating  Mineral  Sub- 
stances, Meteorites,  &c.  By  Morris  W.  Travers  (Proc.  Boy.  Soc, 
1898,  64,  130 — 142). — Some  minerals  containing  water,  carbonic 
anhydride,  and  ferrous  oxide  give  off  hydrogen  and  carbonic  oxide 
when  heated,  but  not  when  decomposed  with  dilute  sulphuric  acid, 
indicating  that  the  gases  are  not  present  in  the  mineral  in  the  free 
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state.  The  amount  of  hydrogen  'and  carbonic  oxide  liberated  on 
heating  is  proportional  to  the  quantity  of  water,  carbonic  anhydride, 
and  ferrous  oxide  in  the  mineral ;  hence  it  is  probable  that  these 
substances  interact  according  to  the  equations  2FeO  +  HgO  =  Fe203  +  Hg 
and  2FeO  +  COg  =  FcgOg  +  CO. 

A  specimen  of  Peterhead  granite  when  heated  gave  off  carbonic 
anhydride,  carbonic  oxide,  and  hydrogen,  and  further  investigation 
showed  that  the  greater  part  of  the  carbonic  anhydride  is  derived 
from  the  quartz,  whilst  the  hydrogen  comes  chiefly  from  the  mica  and 
felspar.  The  carbonic  anhydride  is  probably  contained  in  cavities  in 
the  quartz,  and  the  absence  of  hydrogen  in  the  quartz  is  against  the 
view  that  it  also  is  contained  in  cavities.  Analysis  showed  that  the 
felspar  contained  both  free  iron  and  ferrous  oxide. 

When  heated  in  a  sealed  tube  with  copper  sulphate  and  water, 
meteoric  iron  gave  only  traces  of  hydrogen  and  carbonic  oxide,  whilst 
a  considerable  quantity  of  these  gases  was  evolved  when  the  iron  was 
heated  in  a  vacuum.  It  thus  appears  that  the  gases  obtained  by  heat- 
ing meteorites  are  not  present  as  such,  but  are  produced  by  the 
interaction  of  their  non-gaseous  constituents. 

Microscopic  examination  of  minerals  which  yield  helium  fails  to 
reveal  the  presence  of  cavities,  and  on  certain  grounds  it  is  probable 
that  the  helium  is  combined  with  some  constituent  of  the  mineral. 
The  gas  is  associated  with  particular  minerals,  and  in  some  cases  the 
liberation  of  helium  is  accompanied  by  a  considerable  development  of 
heat.  The  quantity  of  helium  obtained  from  cleveite  by  treatment 
in  an  exhausted  tube  with  30  per  cent,  sulphuric  acid  is  about 
double  that  obtained  by  merely  heating  the  mineral,  and  this  suggests 
the  possibility  of  helium  being  in  a  state  of  binary  combination,  and 
being  evolved  according  to  the  equation  XHcg  =  XHe -f  He.  If  the 
helium  were  combined  with  a  metal,  treatment  of  the  mineral  with 
sulphuric  acid  would  liberate  it  as  a  hydride,  which  would  probably  be 
an  unstable  compound ;  this  may  account  for  the  fact  that  both 
cleveite  and  fergusonite  yield  hydrogen  when  decomposed  with 
sulphuric  acid.  J.  C.  P. 

Meteorite  from  Mighei,  Russia.  By  Petr  G.  Melikoff  and 
W.  Krschischanowsky  {Jahrh.  f.  Min.,  1899,  ii.  Kef.  30 — 31  ;  from 
J.  Rus8.  Chem.  Soc,  1896,  28,  429,  651—657.  Compare  Abstr.,  1890, 
346). — Analyses  of  this  stone,  which  7ell  at  Mighei,  Kherson,  in 
South  Russia,  on  June  18th,  1889,  gave  I  for  the  portion  soluble  in 
water,  II  for  the  portion  soluble  in  hydrochloric  acid,  and  III  for 
the  insoluble  portion. 

SiOg.  CaO.  MgO.  FeO.  MnO.  NaaO.  KjO.  AlA- 

I.     0-03  0-17  0-25          —  —  0-68  0-08  — 

II.  24-29  1-85  18-10  22*63  0-55  1-25  0-13  1-38 

III.  54-27  4-35  29-68  3-42  1-73  2-02  0-62  4-08 

S.  SO3.  S2O3.  FeS.  Fe.       Ni,Co.        CI.  org.  matter. 

I.     —  0-85         0-12^         _         _  _        0-04       0-53 

II.  3-52  0-46       2-94       1-01        —  — 
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There  is  also  1*62  per  cent,  of  ehromite,  and  some  amorphous 
carbon  and  organic  matter.  L.  J.  S. 

Meteorite  from  Zmjenj,  Russia.  By  Petr  Gr.  Melikoff  {Jahrh. 
f.  Min.,  1899,  ii,  Kef.,  31—33;  J.  Buss.  Chem.  Soc,  1896,  28,  114, 
299 — 307). — Analysis  of  the  stone  which  fell  at  Zmjenj,  Minsk,  in 
West  Kussia,  in  August,  1858,  gave  I  for  the  portion  soluble  in 
hydrochloric  acid  and  II  for  the  insoluble  portion  ;  in  I  also  FeS,  1  '32  ; 
FcgNi,  0-32  ;  PgO^,  0-08. 

SiOa.    MgO.      CaO.     FeO.      MnO.    AI2O3.    K2O.    NagO.  FeCrA-  Total. 

I.      9-72       1-20       3-98       1-03       0-41       6'27       0-13       0-56        —        25-02 

II.    38-46     15-61       1-86     13-45      1-76      1-79      0-25       1-19      0-56      74-93 

The  mineralogical  composition  is :  Anorthite,  23*3 ;  bronzite, 
74*36;  troilite,  1*32;  ehromite,  0-56;  nickel-iron,  0*32  per  cent.  In 
the  ground-mass  of  anorthite  and  bronzite  are  porphyritic  crystals  of 
yellow  bronzite  with  the  composition  2MgSi03,FeSi03.  The  crust  of 
the  meteorite  contains  magnetite  which  has  originated  by  the  fusion 
of  the  bronzite.  L.  J.  S. 

Meteoric  Iron  from  Tombigbee  River,  Alabama,  U.S.A. 
By  Warren  M.  Foote  {Amer.  J.  Sci.,  1899,  [iv],  8,  153— 156).— Six 
masses,  weighing  in  the  aggregate  43795  grams,  were  found  between 
(about)  1859  and  1886  in  a  north  and  south  line,  nine  miles  in  length, 
near  the  Tombigbee  River  in  Choctaw  and  Sumter  Counties,  Alabama. 
One  of  the  masses  shows  minute  Widmanstatten  figures  on  the  etched 
surface  ;  another  shows  schreibersite  in  large,  graphic  characters,  and 
the  plessite  in  places  presents  a  glistening,  frosted  effect.  Analysis 
by  J.  E.  Whitfield  of  the  mass  showing  the  Widmanstatten  figures 
gave 

Fe.  Ni.  Co.  P.  C.  S.  Total. 

95-02         4-11         0-40         0-324         0*161         trace         100015. 

L.  J.  S. 

Mineral  Water  from  Arva-Polhora,  Hungary.  By  Wilhelm 
Kalmann  and  Moriz  Glaser  {Tsch.  Min.  Mitth.,  1899,  18,  443—446). 
— Water  for  the  baths  at  Arva-Polhora,  Hungary,  is  clear  and  faint 
yellow  ;  it  turns  litmus  paper  violet,  and  has  a  faint  odour  resem- 
bling that  of  iodiform  ;  on  long  standing  in  the  air,  a  flocculent,  rusty- 
coloured  precipitate  is  produced.  Sp.  gr.  at  15°  =  1-02178.  A  litre  of 
the  water  (at  15°)  contains  the  following  constituents  (in  grams) : 
KgO,  0-15084;  l^a,^0,  14*74420;  Ufi,  0*14451;  CaO,  0*46307; 
BaO,  0-02746;  SrO,  0*12332;  MgO,  0*14812;  FeO,  0*05603; 
CI,  17*66109;  Br,  0*11333;  1,0-04109;  SO3,  0*03071;  COg,  0*23650; 
P2O5,  0-00378;  B^Og,  0*19382;  Si02,  0*00865;  organic  matter, 
0*04781 ;  fixed  solids,  30*14185.  The  amounts  of  some  of  these  con- 
stituents differ  considerably  from  those  shown  in  the  earlier  analysis 
of  this  water  by  C.  von  Than.  L.  J.  S. 

Water  of  Bagnoli,  Tuscany.  By  Raffaele  Nasini  and  Roberto 
Salvadori  (Gazzetta,  1899,  29,  ii,  161 — 180). — This  water,  which 
issues  at  a  constant  temperature  of  21°,  is  very  clear,  has  a  pleasing 
taste,  and  is  faintly  acid  to  litmus  paper.     It  has  a  sp.  gr.  1*00014 
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at  12°/4°,  its  freezing  point  is  -0007°,  and  its  electrical  conduc- 
tivity 0*1243  at  25°.  When  allowed  to  stand  in  an  open  vessel  for  a 
long  time,  a  yellowish-white,  flocky  deposit  is  obtained,  and,  on  pro- 
longed boiling,  beautiful  laminse  of  gelatinous  silica  are  formed. 
The  water  is  bacteriologically  pure.  On  analysis,  the  following 
results  were  obtained  (grams  per  litre)  :  Li,  0-000005  ;  K,  0-00382  ; 
Na,  0-00935  ;  Mg,  0004175  ;  Ca,  0-00867  ;  Al,  0-00064  ;  Fe,  0-00041  ; 
SO4,  0-02952;  HCO3,  0-03298;  CI,  000776;  SiOg,  0  07336;  and 
TiO^,  0-000025;  total,  0-170745.  There  are;  present  also  traces  of 
rubidium,  manganese,  strontium,  iodine,  phosphoric  and  boric  acids, 
and  organic  matter.  The  dissolved  gases  are  4*10  c.c.  of  oxygen  and 
13-16  c.c,  of  nitrogen  per  litre  ;  the  water  has  a  permanent  hardness 
5-00,  and  a  temporary  hardness  0-33,  expressed  in  French  degrees.  Its 
therapeutic  and  antiseptic  properties  are  probably  due  to  the  relatively 
large  amount  of  silica.  T.  H.  P. 

Deposition  of  Sulphur  and  Pyrites  from  Carlsbad  Thermal- 
water.  By  Josef  Knett  {Jahrh.  f.  Mm.,  1899,  ii,  81— 84).— The 
small  quantities  of  sulphur  and  pyrites  deposited  from  Carlsbad 
thermal-water  have  probably  originated  in  the  reduction  of  sulphates 
by  wood.  L.  J.  S. 

Mineral  Water  from  the  Stanislawa  Spring,  Galicia.  By 
VON  Dunin-Wasowicz  and  J.  Horowitz  (Chem.  Cenir.,  1899,  ii,  491  ; 
from  Fharm.  Post.,  32,  295—297,  307—309,  319— 320).— The  Stanis- 
lawa spring  is  in  the  Matkow  forest,  near  Karlsdorf.  One  kilo,  of  the 
water  contains,  in  grams  :  NaHCO^.  2-589612  ;  FeHo(C03)2,  0-024325  ; 
MnH2(C03)2,  0-001471  ;  OaH2{C03)2,  0-918375  ;  BaH;(COo)o,  0-097319  ; 
SrH2(C03)<„  0-215678 ;  NaCl,  3-497792  ;  KCl,  0-063051 ;  LiCl,  0-004916 ; 
Nal,  0-000379  ;  NaBr,  0-000603;  HaN03,  0-000020 ;  Na.SO^,  0-075956 ; 
SiOa,  0-043350;  CO2  (free),  2-157232;  organic  matter,  0-106650. 
Also  traces  of  copper  oxide,  nickel  oxide,  cobalt  hydroxide,  rubidium 
chloride,  caesium  chloride,  ammonium  chloride,  sodium  arsenite, 
sodium  borate,  calcium  phosphate,  and  calcium  sulphide.       L.  J.  S. 

Periodic  Analyses  of  the  Rivers  of  the  West  Riding  of 
Yorkshire.  By  Edward  Halliwell  (/.  Soc.  CJiem.  Ind.,  1899,  18, 
348 — 355). — This  is  a  paper  of  great  local  interest,  showing  the  varia- 
tion in  composition  and  pollution  of  several  streams  in  Yorkshire. 
Complete  tables  are  given.  L.  de  K. 
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Taste  in  Relation  to  Chemical  Composition.  By  Wilhelm 
Sternberg  (Chem.  Centr.,  1899,  i,  1216  ;  from  Zeit.  Verein.  Riihemuck.- 
Ind.,  1899,  376 — 388).— Whilst  the  hydrocarbons  themselves  are 
colourless  and  tasteless,  derivatives  containing  oxygen  or  nitrogen  in 
certain  groupings,  for  instance,  as  OH-  or  NH2-groups,  possess  both 
colour,  odour,  and  taste,  the  last  only,  however,  when  these  groups  are 
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combined  with  a  positive  alkylor  a  negative  carboxyl  group  respectively. 
The  NO2  group  also  confers  the  property  of  taste  on  compounds,  and 
such  groups  are  named  '' sapiphore."  For  a  compound  to  have  a 
sweet  taste,  it  must  contain  at  least  two  oxygen  atoms,  and  every 
positive  group  must  be  united  to  a  negative  group,  every  alkyl  group 
being  combined  with  a  hydroxyl  group.  Thus  all  polyatomic  alcohols 
taste  sweet.  The  introduction  of  positive  groups,  however,  changes 
the  sweet  to  a  bitter  taste  (acetyl  compounds  of  glucose).  Aromatic 
sugars,  such  as  phenyltriose,  have  a  bitter  taste.  A  certain  regularity 
and  symmetry  of  the  arrangement  of  the  groups  is  also  a  condition  of 
sweetness.  In  the  case  of  inorganic  compounds,  the  property  of  a 
sweet  or  bitter  taste  is  dependent  on  certain  elements,  and  these 
elements  the  author  arranges  in  a  system.  E.  W.  W. 

Physiology  of  Pregnancy.  By  Albert  Charrin  and  Guille- 
MONAT  {Compt.  rend.j  1899,  128,  1180 — 1182). — Inanition  in  pregnant 
guinea  pigs  was  compared  with  that  in  normal  animals.  In  all  cases, 
a  few  c.c.  of  a  saline  solution  were  injected  daily  under  the  skin. 
The  pregnant  animals  waste  more  rapidly,  excrete  less  urine  and  less 
urea,  develop  less  heat,  are  poorer  in  iron,  and  offer  more  marked 
alterations  of  structure  than  the  others.  W.  D.  H. 

Iron  in  the  Spleen  during  Pregnancy.  By  Albert  Charrin 
{Compt.  rend.,  1899,  128,  1614— 1615).— The  determinations  of  iron 
in  the  spleen  confirm  the  fact,  previously  recorded  by  others,  that 
during  pregnancy  the  iron  diminishes  in  that  organ,  and  passes  to  the 
foetus.     Microchetnical  examination  confirms  this  result. 

W.  D.  H. 

Influence  of  the  Grape  Cure  on  Human  Metabolism.  By  B. 
Laquer  {Chem.  Centr.,  1899,  i,  893 ;  from  Centr.  inn.  Med.,  20, 
193 — 203). — During  the  grape  cure,  there  is  proteid-sparing,  and  incon- 
sequence, a  putting  on  of  proteid.  The  aromatic  substances  contained 
in  grapes  which  are  not  too  sour  produce  a  lessening  of  uric  acid,  and 
cause  it  to  be  separated  in  a  relatively  soluble  form  ;  this  depends  on 
the  relationship  between  the  mono-  and  di-sodium  phosphates.  Hip- 
puric  acid  is  not  markedly  influenced.  Large  quantities  (4 — 5  pounds) 
of  grape  juice  increase  proteid  putrefaction,  and  cause  a  rise  in  the 
ethereal  hydrogen  sulphates  of  the  urine.  W.  D.  H. 

Metabolism  in  Inanition.  By  Friedrich  N.  Schulz  {PJluger's 
Archiv,  1899,  76,  379 — 410).— During  inanition,  or  when  the  nutri- 
ment given  is  insufl&cient,  as  when  carbohydrate  alone  is  given,  there 
is,  on  the  day  or  two  preceding  death,  an  increase  in  the  nitrogen 
excreted  in  the  urine.  This  rise,  which  has  been  noted  by  previous 
observers,  is  usually  accompanied  with  albuminuria  ;  the  nitrogen  of 
the  albumin  is  not,  however,  sufficient  to  account  for  the  total  in- 
crease of  nitrogen,  but  it  probably  is  an  indication  of  the  breakdown 
of  the  kidney  cells.  The  experiments  recorded  on  rabbits  and  dogs 
show  that  this  ante-mortem  rise  of  nitrogen  is  not  a  criterion  that 
the  animal  has  reached  an  absolute  minimum  of  fat,  although 
probably  the  fat  which  is  left  is,  in  the  condition  of  the  animal,  not 
capable  of  proper  utilisation.  W.  D.  H. 
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Metabolic  Experiments  with  Proteids  containing,  or  not 
containing,  Phosphorus.  By  H.  Zadik  (PJluger's  Archivj  1899, 
77,  1 — 21). — Experiments  were  carried  out  ou  dogs,  and  the  course 
of  their  metabolism  followed  when  a  proteid  containing  phosphorus 
(casein)  was  given  ;  this  was  compared  with  what  occurs  when  a 
phosphorus-free  proteid  (edestin)  was  administered.  The  animals 
receiving  casein  showed  that  they  are  able  to  absorb  and  assimilate 
the  organic  phosphorus,  but  that  the  living  cells  are  not  able  to 
manufacture  phosphorus-holding  materials  from  inorganic  phosphates 
and  proteids  which  are  free  from  phosphorus. 

In  a  further  comparison  of  the  two  phosphorus-holding  proteids, 
vitellin  and  casein,  it  was  found  that  the  nitrogenous  balance  during 
the  administration  of  the  former  is  the  more  favourable.       W.  D.  H. 

The  Course  of  Peptic  Proteolysis  Examined  Quantitatively. 
By  E.  ZuNz  {Zeit.  physioL  Chem.,  1899,  28,  132—173.  Compare  this 
vol.,  ii,  504). — Artificial  gastric  digestion  experiments  were  carried 
out  with  purified  proteids  such  as  crystallised  egg-albumin  and  serum- 
albumin.  The  digestion  was  stopped  at  varying  intervals,  and  the 
products  separated  by  fractional  precipitation  with  zinc  sulphate. 
The  results  represented  in  curves  show  much  the  same  course  in  all 
cases ;  as  the  primary  products  disappear,  the  secondary  products 
increase.  The  primary  products  are  acid-albumin,  proto-  and  hetero- 
proteose,  and  deutero-proteose  B.  The  secondary  products  are  the 
remaining  deutero-proteoses,  peptone,  and  a  number  of  unknown  sub- 
stances which  do  not  give  the  biuret  reaction,  as  well  as  ammonia 
and  amido-substances.  A  portion  of  these  unknown  substances  must 
be  regarded  as  primary  products.  W.  D.  H. 

Metabolism  in  the  Submaxillary  Gland.  By  Yandell  Hen- 
derson [Amer.  J.  Physiol.,  1899,  3,  19 — 25). — In  the  submaxillary 
gland,  proteid  metabolism  is  more  or  less  distinct  from  the  processes 
of  combustion  and  liberation  of  energy;  this  accords  with  Heiden- 
bain's  hypothesis  that  the  elimination  of  water  and  salts,  and  that  of 
the  organic  constituents  of  saliva,  are  controlled  by  different  mechan- 
isms. On  the  one  hand,  in  proteid  metabolism  controlled  by  trophic 
nerve-fibres,  anabolism  occurs  coincidentally  with  katabolism,  for  the 
nitrogen  in  the  saliva  is  greater  than  that  lost  by  the  active  gland ; 
the  gland  tends  to  remain  in  nitrogenous  equilibrium.  On  the  other 
hand,  the  processes  controlled  by  the  secretory  nerve-fibres  are  ap- 
parently performed  at  the  expense  of  a  combustion  of  carbonaceous 
material  stored  within  the  cells  during  rest,  to  become  the  source  of 
heat  and  secretory  work.  W.  D.  H. 

Influence  of  the  Removal  of  the  Large  Intestine  on  Meta- 
bolism in  Dogs.  By  Vaughan  Harley  {Proc.  Roy.  Soc,  1898 — 1899, 
64,  77 — 88  ;  255 — 307). — In  normal  dogs,  an  increase  of  fat  in  the 
food  leads  to  a  decrease  of  urine  and  urinary  nitrogen.  After  partial 
removal  of  the  large  intestine,  the  results  are  similar,  except  that  the 
faeces  are  not  so  greatly  increased.  Total  removal  of  the  large 
intestine  leads  to  the  same  effect  on  the  urine,  but  thie  nitrogen  and 
fat  in  the  faeces  are  not  influenced;  the  water  in  the  faeces  rises. 
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Removal  of  the  large  intestine  does  not  afEect  the  absorption  of 
carbohydrates,  or  the  breaking  up  and  absorption  of  fat ;  but  the  ab- 
sorption of  proteids  is  lessened  by  about  10  per  cent.  In  these 
animals,  large  quantities  of  bile  pigment  with  little  or  no  urobilin 
are  found  in  the  faeces.  The  alkaline  sulphates  of  the  urine  are 
diminished  by  an  increase  of  fat  in  the  food,  but  the  ethereal  hydrogen 
sulphates  are  not  affected;  the  same  is  true  for  normal  dogs.  The 
secretion  of  the  large  intestine  contains  proteids,  fats,  and  salts,  but 
no  pigment ;  the  small  intestine  secretes  pigment.  W.  D.  H. 

Intestinal  Absorption.  By  E.  Waymouth  Keid  {Proc,  Roy.  Soc, 
1899,65,  94 — 95). — The  physiological  activity  of  the  intestinal  epithe- 
lium in  absorption  is  demonstrated  by  the  absorption  by  an  animal 
of  its  own  serum  or  plasma  under  conditions  in  which  filtration, 
osmosis,  and  adsorption  are  excluded ;  and  by  the  cessation  or  lessening 
of  the  absorption  when  the  epithelium  is  removed  or  injured,  in  spite 
of  the  fact  that  facilities  for  osmosis  and  filtration  are  thereby  in- 
creased. The  chief  factor  in  the  absorption  of  peptone  is  assimilation 
(or  adsorption)  by  the  cells,  whereas  in  the  absorption  of  sugar,  diffu- 
sion, variable  by  the  permeability  of  the  cells  (and  so  probably  related 
to  their  physiological  condition),  is  the  main  factor.  Alcohol  stimulates 
the  cells,  bile  does  not.  Details  are  added  which  show  differences  in 
different  parts  of  the  intestinal  canal.  The  cells  take  up  organic 
solids  most  slowly,  then  water,  then  inorganic  salts.  W.  D.  H. 

Absorption  of  Iodine  Oils.  By  Robert  Rosel  {Pflilger's  Archiv, 
1899,  77,  22 — 25). — Experiments  on  human  beings  show  that  the 
iodine  of j  iodised  fats  is  more  quickly  absorbed  than  is  the  iodine  from 
inorganic  compounds.  In  51 — 58  hours,  from  43  to  79  per  cent,  of 
the  iodine  was  recovered  in  the  urine.  W.  D.  H. 

Artificial  Nutrition  of  a  Normal  and  of  an  Atrophic  Infant. 
By  Max  Rubner  and  Otto  Heubner  (Zeit.  Biol.,  1899,  38,  315—398). 
— A  lengthy  and  detailed  account  of  the  metabolism  and  heat 
formation  in  two  infants  brought  up  by  hand  ;  one  child  was  healthy, 
the  other  atrophic  and  feeble.  The  points  of  difference  are  numerous, 
as  would  be  expected.  W.  D.  H. 

Formation  of  Fat  from  Proteid  in  the  Cat.  By  Max 
Cremer  {Zeit.  Biol,  1899,  38,  309— 314).— By  feeding  cats  on  flesh 
free  from  fat  and  glycogen,  carbon  is  put  on  in  too  large  a  quantity 
to  be  accounted  for  as  glycogen.  The  opinion  that  it  is  present  as  fat 
is  defended  in  view  of  Pfluger's  criticisms  on  this  point.     W.  D.  H. 

The  Source  of  Foetal  Fat.  I.  By  Martin  Thiemich  {Ghem. 
Centr.,  1899,  939;  ivomCentr.  Physiol,  12,  850— 852).— The  fat  of 
new  born  children  differs  considerably  in  composition.  In  order  to 
see  whether  this  is  due  to  the  mother's  diet,  one  dog  during  the 
pregnant  period  was  given  a  cocoa  fat  with  low  iodine  number  (8), 
and  another  linseed  oil  (iodine  number,  120).  There  was,  however,  no 
difference  in  the  composition  of  the  fat  of  the  foetuses. 

W.  D.  H. 
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Formation  of  Sugar  in  Animals.  By  Maneo  Kumagawa  and 
Rentaho  Miura  (Chem.  Centr.,  1899,  i,  299;  from  Hia-Engelmann's 
Archiv.  Physiol.  Abth.,  1898,  431  —  450). — In  starving  dogs,  injection 
of  phloridzin  leads  to  glycosuria,  although  such  animals  had  no 
glycogen  and  but  little  fat  in  their  bodies  ;  the  sugar  must  arise  from 
proteid.  In  another  animal,  which  was  fat,  the  same  result  followed 
the  injection.  The  amount  of  sugar  stands  in  constant  relation  to 
the  amount  of  proteid  metabolism.  W.  D.  H. 

Formation  of  Sugar  from  Proteid.  By  Rudolf  Cohn  {Zeit. 
Physiol.  Chem.,  1899,  28,  211— 218).— It  is  known  that  aspartic 
acid  and  glycocine,  when  given  to  animals,  increase  the  amount  of  liver 
glycogen  ;  the  present  experiments  on  rabbits  show  that  the  same  is 
true  for  leucine.  Now  leucine  is  the  largest  product  of  proteid 
decomposition  (50  per  cent,  in  the  case  of  casein).  It  is  regarded  as 
probable  that  leucine  is  the  source  of  sugar  from  proteid.  A  com- 
parison of  the  formulae  of  leucine,  CH3-[CH2]3-CH(NH2)-COOH,  and 
dextrose,  OH-CH2-[OH(OH)]3-CH(OH)-COH  shows  this  to  be  by  no 
means  impossible.  No  complicated  synthesis  is  involved  ',  oxidation, 
splitting  off  of  the  amido-group,  and  reduction  are  all  that  are  necessary. 
The  fact  that  leucine  leads  to  glycogen  formation  lends  support  to  this 
view.  W.  D.  H. 

Fibrin  Formation.  By  Olof  Hammarsten  {Zeit.  physiol.  Chem., 
1899,  28,  98—114.  Compare  Abstr.,  1897,  ii,  152).— By  means  of 
repeated  precipitations,  fibrinogen  was  obtained  almost  free  from 
calcium  (0-006  per  cent.).  Ferment  solutions  were  prepared  from 
oxalated  plasma  which  contained  only  000004  to  0*0007  per  cent,  of 
calcium.  On  mixing  the  two  solutions,  typical  fibrin  was  formed 
which  contained  only  0*006  per  cent,  of  calcium,  or  in  some  cases  even 
less.  Fibrin  is  therefore  not  a  calcium  compound  of  fibrinogen.  The 
small  amount  of  calcium  present  must  be  regarded  as  an  impurity,  for 
if  it  were  in  chemical  combination  the  molecular  weight  of  fibrin  must 
be  greater  than  800,000,  or  fifty  times  greater  than  that  of  oxyhsemo- 
globin.  Quantitative  experiments  on  the  relationship  of  fibrin  and 
fibrinogen  showed  that  from  63  to  83  per  cent,  of  the  fibrinogen 
appeared  as  fibrin.  In  some  of  these  experiments,  calcium  chloride 
was  added,  in  others  not ;  the  difference  in  the  amount  of  fibrin  formed 
is  always  insignificant;  if  only  a  small  amount  of  the  calcium  salt  is 
added,  fibrin  formation  is  rather  more  rapid ;  if  the  amount  of  calcium 
salt  is  increased,  the  amount  of  fibrin  formed  is  slightly  diminished ; 
in  other  words,  it  acts  like  other  neutral  salts. 

The  formation  of  fibrin  from  fibrinogen  is  usually  regarded  as  a 
process  of  hydrolysis,  the  fibrinogen  splitting  into  fibrin  and  fibrino- 
globulin.  Schmiedeberg's  equation  {Arch.  exp.  Path.  Pharm.,  39)  for 
this  would  require  that  only  48 — 49  per  cent,  of  the  fibrinogen  should 
appear  as  fibrin.  The  difference  between  the  elementary  composition 
of  fibrin,  fibrinogen,  and  fibrino-globulin  is  so  slight  as  to  suggest  that 
the  process  is  not  necessarily  one  of  hydrolysis  at  all.  It  may  be  that  it 
is  simply  a  matter  of  intramolecular  rearrangement,  varying  quantities 
of  the  altered  fibrinogen  reappear  as  fibrin,  and  part  remains  in 
solution  as  fibrino-globulin.     Possibly  casein  formation  is  similar. 

W.  D.  H. 
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Origin  of  Fibrinogen.  By  Albert  Mathews  [Amer.  J.  P) 
1899,  3,  53 — 85). — The  experiments  recorded  are  believed  to  support 
the  conclusion  that  the  fibrinogen  of  the  blood  originates  from  the 
decomposing  leucocytes,  especially  of  the  intestinal  area.  Fibrinogen 
increases  when  the  number  of  leucocytes  increases ;  after  removal  of 
the  intestine,  there  is  little  or  no  renewal  of  the  fibrinogen  if  the 
animal's  normal  blood  has  been  previously  replaced  by  defibrinated 
blood.  This  is  not  so  when  organs  other  than  the  intestine  are  re- 
moved. W.  D.  H. 

Formation  of  3-MethyIxan thine  from  Caffeine  in  the  Animal 
Organism.  By  Manfredi  Albanese  {Ber.,  1899,  32,  2280—2282. 
Compare  Abstr.,  1896,  ii,  319,  492). — The  change  which  caffeine 
undergoes  on  passing  through  the  animal  organism  is  somewhat 
different  from  that  suffered  by  theobromine,  which  by  dogs  and  rabbits 
is  transformed  into  7-methylxanthine  (heteroxanthine).  In  dogs, 
caffeine  is  changed  into  3-methylxanthine  ;  in  rabbits,  into  xanthine, 
and  in  man  into  dimethylxanthine,  the  latter  being  probably  the 
1  :  3-derivative.  J.  F.  T. 

Glycocine.  By  Karl  Spiro  (Zeit.  fhysiol.  Chem.^  1899,  28, 
174 — 189). — Glycocine  is  obtained  among  the  amido-acids  which  are 
decomposition  products  of  many  true  proteids,  and  not  only  from 
albuminoids  like  gelatin.  If  this  occurs  also  in  the  body,  glycocine 
must  be  regarded  as  one  of  the  precursors  of  urea.  W.  D.  H. 

The  Melanin  of  the  Eyeball.  By  Hans  Landolt  {Zeit,  physiol. 
Chem.,  1899,  28,  192— 210).— The  pigment  granules  of  the  retina 
have  no  stroma ;  the  elementary  composition  of  the  pigment  is 
C,  54-56;  H,  5-34  ;N,  12-7;  0,27*4  percent.  The  ratio  C  :  ISr  =  6  : 1. 
By  the  action  of  acids  and  alkalis,  the  composition  changes,  the  carbon 
percentage  rising,  the  nitrogen  falling.  Many  previous  observers 
have  attempted  to  separate  the  pigment  by  a  method  involving  gastric 
digestion  ;  this  accounts  for  the  higher  C  :  N"  ratio  they  have  obtained. 
The  end  product  of  the  action  of  boiling  with  acid,  or  of  fusing  with  alkali, 
has  a  composition  in  which  C:]Sr=13:2.  By  fusing  with  alkali, 
indole,  ammonia,  and  volatile  fatty  acids  are  given  off.  By  the  action 
of  acid,  an  aromatic  complex  giving  Millon's  reaction  is  formed. 
Although  there  is  a  probable  relation  between  the  pigment  and 
proteid  matter,  the  experiments  given  do  not  bear  witness  to  any 
intimate  relationship  between  the  pigment  and  hsemoglobin  or 
hsematin.  W.  D.  H. 

"Crystalline  Fibrin."  By  S.  Dzierzgowski  {Zeit.  physiol.  Chem., 
1899,  28,  65— 72).— Maillard  (this  vol.,  i,  466)  has  described  a  crystal- 
line deposit  which  occurs  in  phenolised  blood  serum  (ox  and  horse) 
when  it  is  allowed  to  stand  ;  he  termed  it  crystalline  fibrin. 

The  deposit,  however,  is  partly  amorphous  ;  and  by  means  of  suitable 
solvents  can  be  separated  into  four  constituents  ;  (1)  calcium  salts  of 
the  higher  fatty  acids  ;  (2)  compounds  of  these  acids  with  glycerol  and 
cholesterol ;  (3)  proteid  matter  which  is  digestible  by  gastric  and 
pancreatic  juices  ;  (4)  nuclein.  It  is  the  two  first  upon  which  the  crystal- 
line character  of  the  deposit  depends.  W.  D.  H. 
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Uric  Acid  in  Mammals.  By  Oskar  Minkowski  {Chem.  Cen1/r., 
1899,  i,  212—213;  from  Arch.  exp.  Path.  Fharm.,  41,  375—420).— 
Uric  acid  is  synthetically  formed  in  the  liver  of  birds  ;  the  question 
investigated  is  whether  mammals  have  a  similar  synthesising  power. 
It  was  found,  however,  that  after  administration  of  large  quantities 
of  urea  and  ammonium  sarcolactate,  or  allantoin,  there  is  in  dogs  no 
rise  in  the  amount  of  uric  acid  secreted. 

Feeding  on  calves'  thymus  or  nuclein  from  the  salmon  leads  to  a 
rise  of  the  uric  acid  in  the  urine ;  but  the  nuclein  bases  do  not  act  in 
this  way.  W.  D.  H. 

Uric  Acid  Infarcts  in  New  Born  Children.  By  H.  Spiegelberg 
{Chem.  Centr.,  1899,  211—212;  from  Arch.  exp.  Path.  Pharm.,  41, 
428 — 438). — The  kidneys  of  children  who  die  during  the  first  weeks 
of  life,  show,  as  a  rule,  a  deposit  of  urate  crystals,  the  so-called  uric 
acid  infarcts.  Experiments  on  dogs  show  that  the  adult  organism  is 
able  to  decompose  far  more  uric  acid  than  the  young  animal.  After 
subcutaneous  injection  of  uric  acid  in  new-born  animals,  typical 
infarcts  are  formed.  This  relationship  of  the  young  animal  to  uric 
acid  is  something  quite  special.  With  other  substances,  there  is  no 
evidence  of  diminished  power  of  oxidation.  W.  D.  H. 

Xanthine  Bases  in  the  Suprarenals.  By  Johann  Okerblom 
{Zeit.  physiol.  Chem.,  1899,  28,  60— 64).— From  1*8  kilos,  of  fresh 
suprarenals,  only  0*5  gram  of  xanthine  bases  was  obtained  ;  the 
principal  base  present  is  xanthine ;  then  follow  1-methylxanthine, 
hypoxanthine,  epiguanine,  and  adenine.  W.  D.  H. 

Oxidising  Ferment  of  the  Liver.  By  Martin  jA.cowi{yirchow's 
Ao'chiv,  1899,  157,  235— 280).— The  oxidising  ferment  of  the  liver 
resists  to  some  extent  the  action  of  alcohol ;  small  quantities  of 
chloroform  increase  its  activity,  but  in  larger  quantities  of  this  re- 
agent the  activity  of  the  ferment,  as  tested  by  the  action  of  the 
minced  organ  on  salicylaldehyde,  is  destroyed.  The  addition  of  small 
quantities  of  alkali  furthers,  but  of  larger  quantities  (beyond  0*3  per 
cent,  of  sodium  hydroxide)  destroys,  its  activity.  Very  small  quanti- 
ties of  hydrochloric  acid  do  not  lessen  its  action,  but  when  the  con- 
centration reaches  0*1  per  cent.,  only  traces  of  salicylaldehyde  are 
oxidised.  A  temperature  of  75°  does  not  completely  destroy  the 
ferment,  but  one  of  100°  does  so.  Various  substances  were  subjected 
to  the  action  of  the  minced  liver  in  order  to  see  which  of  them  were 
oxidised  ;  no  oxidising  action  was  observed  on  sodium  thiosulphate, 
sodium  acetate,  stearic,  or  palmitic  acids.  Sugar  is  not  formed  from 
these  fatty  acids.  Uric  acid  also  is  not  destroyed  by  calves'  liver ; 
but  with  dogs'  liver  there  is  some  indication  of  oxidising  action.  In 
diabetes,  the  oxidising  action  of  the  liver  is  normal.  The  glycolytic 
ferment  is  not  identical  with  the  oxidising  ferment ;  the  former  is  de- 
stroyed at  the  comparatively  low  temperature  of  58°,  and  is  differently 
affected  by  chemical  reagents  as  compared  with  the  latter.  Glycolysis 
appears  to  be  a  function  of  the  cells.  The  liver  is  able  to  oxidise 
small  quantities  of  arabinose.  The  change  of  glycogen  into  sugar 
does  not  appear  to  be  due  to  the  oxidising  ferment.      Oxidations  in 
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the  body  fall  under  three  main  headings :  (1)  those  which  are  not 
fermentative ;  (2)  those  brought  about  by  cells ;  and  (3)  those  pro- 
duced by  oxidases  in  the  body-juices.  W.  D.  H. 

Thyroid  Gland.  By  Ernst  Roos  {Zeit.  physiol.  Chem.,^  1899,  28, 
40 — 59). — A  large  number  of  estimations  of  the  iodine  in  the 
thyroids  of  different  animals  are  given.  As  a  rule,  this  element  is 
more  abundant  in  the  vegetable  feeders ;  but  it  is  sometimes  absent 
even  among  these. 

Renewed  researches  confirm  the  author's  previous  statements  that 
the  main  active  substance  is  iodothyrin.  No  actual  observations 
are  recorded  on  myxcedema,  but  other  diseased  conditions  were  ob- 
served, and  experiments  made  on  metabolism.  W.  D.  H. 

Physiology  of  the  Iodine-containing  Substance  of  the 
Thyroid  Gland.  By  F.  Blum  {Pfluger's  Archiv,  1899,  77,  70—106). 
— Fresh  experiments  are  recorded  to  confirm  the  author's  previous 
conclusions  (this  vol.,  ii,  115)  that  the  thyroid  is  an  excretory  organ 
removing  poisonous  substances  from  the  blood,  and  that  the  iodine 
found  there  originates  in  this  way.  Iodothyrin  is  regarded  as  an 
artificial  product ;  the  iodine  of  the  thyroid  is  in  combination  with 
proteid  j  the  proteid  is  not  fully  saturated  with  iodine,  and  the  amount 
of  iodine  per  cent,  varies  considerably.  The  proteid  itself  belongs  to 
the  toxalbumins.  Ostwald's  thyreoglobulin,  obtained  by  half-satu- 
ration with  ammonium  sulphate,  is  not  a  single  substance.  The  thy- 
roid gland  is  not  to  be  regarded  as  an  organ  pouring  a  useful  internal 
secretion  into  the  circulation ;  the  lymph  leaving  it,  and  the  lymphatic 
glands  in  its  vicinity  do  not  contain  iodine  ;  and  the  blood  and  central 
nervous  system  in  healthy  animals  are  also  free  from  iodine.  Removal  of 
the  thyroid  is  followed  by  disease  and  death,  because  the  organ  which 
removes  poisonous  substances  from  the  blood  can  no  longer  protect  the 
animal.  It  is  the  central  nervous  system  which  principally  suffers,  and  by 
Nissl's  method  great  changes  (chromatolysis)  can  be  demonstrated  in 
the  ganglion  cells.  The  thyroid  therefore  appears  to  be  the  great 
protective  organ  to  the  central  nervous  system.  The  poisonous  sub- 
stances are  destroyed  by  oxidation,  and  this  appears  to  be  assisted  by 
combination  with  iodine.  W.  D.  H. 

Coagulating  Action  of  the  Liquid  of  the  External  Prostate 
of  the  Hedgehog  on  the  Contents  of  the  Vesiculse  Seminales. 
By  L.  Camus  and  Eugene  Gley  ((7ompi5.  rend.,  1899,  128,  1417—1419). 
— The  prostatic  liquid  of  several  rodents  coagulates  the  contents  of 
their  vesiculse  seminales.  In  the  hedgehog,  one  of  the  Insectivora, 
there  is  a  substance  of  the  same  order.  This  animal  possesses  a  gland 
which  appears  to  be  an  accessory  prostate,  and  is  termed  the  external 
prostate ,  its  secretion,  which  is  very  alkaline,  contains  a  ferment 
termed  vesiculase,  which  causes  a  flocculent  clot  in  the  secretion  (vesi- 
culin)  of  the  vesiculse  seminales.  Its  activity  is  destroyed  at  69°.  It 
does  not  act  on  the  vesiculin  of  the  guinea-pig,  or  vice  versd. 

W.  D.  H. 

Agglutination  produced  by  the  Albuminous  Gland  of  Helix 
Pomatia.     By  L.   Camus  {Compt.  rend.,  1899,  129,  233— 234).— An 
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aqueous  or  saline  extract  of  the  albuminous  gland  of  the  snail,  Helix 
pomatia,  possesses  the  power  of  causing  agglutination  of  milk  globules 
and  of  blood  corpuscles.  W.  D.  H. 

A  Substance  in  the  Blood  which  prevents  the  Action  of 
Rennet  on  Milk.  By  A.  Briot  {CompLrend.,  1899, 128, 1359— 1361 ). 
By  L.  Camus  and  Eugene  Gley  {ibid.,  1416—1417). — The  blood  serum 
of  the  horse  and  other  animals  contains  a  substance  which  is  capable 
of  neutralising  the  effects  of  a  certain  quantity  of  rennet.  It  does 
not  dialyse,  is  destroyed  by  heat,  and  is  precipitable  by  alcohol  and 
by  ammonium  sulphate.  On  these  grounds,  it  is  believed  to  be  an 
enzyme.  Egg-white  has  the  same  power.  The  anti-rennet  action  of 
the  serum  of  an  animal  can  be  augmented  by  repeated  injections  of 
rennet  subcutaneously. 

Camus  and  Gley  point  out  that  they  have  previously  described 
the  anti-rennet  action  of  serum,  and  that  serum  also  acts  counter  to 
pepsin  and  trypsin.  W.  D.  H. 

Composition  of  Cerebro-spinal  Fluid.  By  Guerbet  (J.  Fharm., 
1899,  [vi],  10,  59—61.  Compare  Abstr.,  1898,  ii,  36).— The  reducing 
substance  present  in  cerebro-spinal  fluid  is  not  precipitated  by  lead 
acetate,  and  its  solution  is  not  darkened  by  alkalis  or  coloured  by 
ferric  chloride.  The  author  concludes  that  it  is  not  catechol,  nor  can 
it  be  glucose,  since  its  solution  is  without  action  on  polarised  light, 
and  gives  no  precipitate  with  phenylhydrazine  acetate.  Unsuccessful 
attempts  were  made  to  isolate  the  reducing  substance. 

H.  R.  Le  S. 

Fate  of  Cholesterol  in  the  Animal  Organism.  By  Yincenz 
HuMNiCKi  (Chem.  Centr.,  1899,  i,  369  ;  from  Dissert.  Freiburg,  1898). — 
In  the  human  body,chloresterol  is  discharged  in  the  faeces  as  coprosterol. 
Particulars  are  given  of  the  crystalline  form,  melting  point,  &c,,  of 
compounds  of  this  substance  with  acetyl,  propionyl,  benzoyl,  and 
other  radicles. 

Coprosterol  was  not  obtained  by  the  putrefaction  of  cholesterol  in 
vitro.  In  dogs,  cholesterol  is  contained  in  the  faeces  as  such.  In 
horses,  a  different  reduction  product,  hippocoprosterol,  was  obtained ; 
but  its  formula  was  not  determined  ;  it  crystallises  in  short  needles, 
and  melts  at  74—75°.  W.  D.  H. 

Excretion  of  Uric  Acid.  By  Schreiber  and  Waldvogel  {Chem. 
Centr.,  1899,  i,  849  ;  from  Arch.  exp.  Path.  Pharm.,  42,  69— 82).— Two 
students  fasted  for  three  days.  At  the  beginning  of  the  research,  they 
passed  daily  0-477  and  0*718  gram  of  uric  acid  respectively,  and  on 
the  third  day  0*197  and  0*205  gram.  The  amount  of  uric  acid  does 
not  run  parallel  to  the  total  nitrogen  or  to  the  acidity  of  the  urine ; 
it  does  not  disappear  with  vegetable  diet.  Animal  food  causes  a  rise 
in  the  xanthine  bases,  but  not  in  the  uric  acid  excreted,  whilst  salicylic 
acid  causes  a  rise  in  both.  W.  D.  H. 

Action  of  Hydrogen  Peroxide  on  Urine.  Origin  of  Acetone. 
By  S.  Cotton  (/.  Pharm.,  1899,  [vi],  10,  193— 200).— Acetone  is 
present  in  all  animal  liquid  secretions,  and  in  urine  more  than  in  any 
other ;   it  is  also  present  in  the  breath.     Besides   acetone,    normal 
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urine  may  also  contain  other  ketones  which  give  the  iodoform  re- 
action. Acetone  is  produced  from  nearly  all  organic  compounds  when 
they  are  heated  with  hydrogen  peroxide.  Citric  acid,  tartaric  acid, 
glycerol,  and  the  sugars  give  a  large  amount  of  acetone ;  the  oils  and 
fats  give  a  small  amount  of  acetone  but  much  acraldehyde,  and  the 
proteids  give  a  large  amount  of  acetone  and  benzaldehyde. 

H.  R.  Le  S. 

Action  of  Mineral  Substances  and  Organic  Acids  on  the 
Resistance  of  the  Body  to  Disease.  By  Albert  Charrin,  Guille- 
MONAT,  and  Lbvaditi  {Gompt.  rend.,  1899,  129,  305 — 307.  Im- 
munity  and  Specificity.  By  Charles  Bouchard  {ihid.y  308 — 311). 
— During  several  weeks,  rabbits  received  every  day  or  two  subcutane- 
ous injections  of  increasing  quantities  of  a  saline  solution  containing 
sodium  sulphate,  phosphate  and  chloride,  and  potassium  phosphate. 
Other  rabbits  received  injections  of  organic  acids  like  lactic,  oxalic, 
and  citric.  The  diet  throughout  was  constant.  Finally,  they  were 
inoculated  with  cultures  of  Bacillus  pyocyaneus.  The  '  acid  animals  ' 
died  more  quickly  and  the  '  saline  animals '  lived  much  longer  than 
normal  animals  ;  post  mortem,  the  bone  marrow  of  the  saline  animals 
was  found  to  be  hypertrophied,  and  had  lost  some  of  its  fat. 

Bouchard  points  out  that  these  results  confirm  his  theories  of 
immunity.  W.  D.  H. 

Orthamidophenetidine  [Relation  of  Constitution  and  Physio- 
logical Action].  ByGEORG  CoHN  {Ber.,  1899,  32,  2239—2243).— 
See  this  vol.,  i,  944. 

Effect  of  Inorganic  Solutions,  and  Solutions  containing 
Serum-albumin  on  the  Frog's  Heart.  By  E.  C.  Walden  {Amer. 
J.  Physiol.,  1899,  3,  123 — 133). — If  a  heart  is  stopped  by  irrigation 
with  normal  saline  solution,  Binger's  solution  sets  it  going  again,  and 
if  this  brings  it,  as  it  will  in  many  hours,  to  a  standstill,  increase  of 
the  calcium  in  the  fluid  once  more  causes  recovery.  Blood  serum,  or 
milk,  has  little  or  no  effect  in  this  direction.  Experiments  with  pure 
serum-albumin  show  that  it  has  none  of  the  special  nutritive  value 
in  connection  with  the  heart  which  has  been  attributed  to  it  by 
Kronecker.  W.  D.  H. 

Behaviour  of  Salol  and  Distearyl  Salicyl  Grlyceride  in  the 
Organism.  By  Vincenz  Humnicki  {Chem.  Centr.,  1899,  i,  369  ;  from 
Dissert.  Freiburg,  1898). — After  taking  salol,  the  separation  of  salicylic 
acid  in  the  urine  occurs  more  slowly  than  after  taking  salicylic  acid. 
Distearyl  salicyl  glyceride,  in  contradistinction  to  trisalicyl  glyceride, 
is  almost  completely  absorbed.  The  passage  of  salicylic  acid  into  the 
urine  takes  place  more  slowly  after  taking  salol  than  after  the  ad- 
ministration of  sodium  salicylate.  W.  D.  H. 

Physiological  Action  of  Choline  and  Neurine.  By  Frederick 
W.  MoTT  and  William  D.  Halliburton  {Proc.  Boy.  Soc,  1899,  65, 
91_94  ;  Phil.  Trans.,  1899,  191,  B,  211—267.  Compare  Abstr.,  1897, 
ii,  222;  1898,  ii,  242  ;  this  vol.,  ii,  315). — A  full  account  of  a  research 
of  which  preliminary  communications  have  already  been  made. 

W.  D.  H. 
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Physiological  Effects  of  Extracts  of  the  Pituitary  Body. 
By  Edward  Albert  Schafer  and  Swale  Vincent  {J.  Physiol.,  1899, 
25,  87 — 97.  Compare  this  vol.,  ii,  441). — Extracts  of  the  infundibular 
(not  the  hypophysal)  part  of  the  pituitary  body  contain  two  sub- 
stances, one  of  which,  when  injected  intravenously,  produces  a  rise, 
the  other  a  fall,  of  blood  pressure.  The  rise  is  partly  of  cardiac 
origin,  and  is  partly  due  to  constriction  of  the  peripheral  vessels. 
After  atropine,  the  rise  is  enormous ;  it  differs  from  that  produced  by 
suprarenal  extract  in  that  a  second  dose  given  soon  after  the  first  fails 
to  produce  any  effect.  This  allows  the  second  substance  to  have  full 
play,  and  the  fall  of  blood  pressure  may  be  obtained  any  number  of 
times  with  successive  doses.  The  subcutaneous  injection  of  the 
extracts  in  small  mammals  causes  paralytic  symptoms,  similar  to 
those  obtained  by  injecting  suprarenal  extracts. 

The  characteristic  effects  produced  by  extracts  of  the  infundibular 
body  are  probably  not  due  to  the  grey,  nervous  matter  of  which  it  is 
largely  composed.  The  substance  which  produces  the  fall  of  blood 
pressure  is  not  choline,  although  like  it  at  first  sight.  After  a  small 
dose  of  atropine,  the  action  of  the  infundibular  depressor  substance  is 
unaffected,  whereas  that  of  choline  is  abolished,  or  even  a  rise  of  blood 
pressure  produced.  The  chemical  nature  of  neither  of  tlie  active  sub- 
stances was  made  out ;  they  are  not  destroyed  by  boiling,  and  are 
dialy sable  ;  they  are  not  proteid  in  nature ;  the  depressor  substance  is 
soluble  in  salt  solution,  in  absolute  alcohol,  and  in  ether ;  the  pressor 
substance  is  soluble  in  salt  solution,  but  not  in  absolute  alcohol  or  in 
ether.  W.  D.  H. 

The  Relation  of  the  Toxin  and  Anti-Toxin  of  Snake  Venom. 
By  Charles  James  Martin  {Proc.  Ro^j.Soc,  1898—1899,  64,  88—94. 
Compare  this  vol.,  ii,  234). — This  is  a  record  of  fresh  experi- 
ments to  support  the  previous  conclusions  of  the  author  that  the 
reaction  of  toxin  and  anti-toxin  is  a  chemical  one.  About  the  same 
quantity  of  anti-venen  necessary  to  neutralise  the  venom  in  vitro  is 
capable  of  doing  so  when  the  former  is  injected  into  the  blood  stream  and 
the  latter  subcutaneously.  In  fact,  the  two  can  be  accurately  titrated 
against  one  another  with  the  life  of  a  rabbit  as  indicator.  Eraser's 
statement  is,  however,  confirmed  that  at  least  ten  to  twenty  times  the 
amount  of  anti-venen  is  necessary  if  both  it  and  the  venom  are 
injected  subcutaneously.  In  other  words,  anti-venen  is  slowly 
absorbed  from  the  subcutaneous  spaces ;  this  is  owing  to  the  large 
size  of  its  molecules.  In  snake  bite,  therefore,  the  curative  serum 
should  be  injected  intravenously.  W.  D.  H. 

Bchidnase.  By  C.  Phisalix  {Compt.  rend.y  1899, 129, 115—117).— 
The  experiments  recorded  are  considered  to  show  that  a  ferment 
(echidnase)  in  the  venom  of  vipers  exercises  a  digestive  action,  not 
only  ou  the  tissues  of  the  animals  inoculated,  but  also  on  the  active 
principle  (echidno-toxin)  of  the  venom.  This  is  supposed  to  be  an 
internal  cause  of  the  destruction  of  the  poison,  which  aids  various 
external  forces  (oxygen,  light,  heat,  electricity)  that  act  in  the  same 
way.  W.  D.  H. 
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Immunity  of  certain  Animals  to  the  Poisonous  Action  of 
Eel's  Serum.  By  L.  Camus  and  Eugene  Gley  {Compt.  rend.,  1899, 
129,  231 — 233). — The  frog,  toad,  fowl,  pigeon,  and  other  animals  resist 
the  toxic  action  of  eel's  serum.  This  is  not  due  to  any  material  in 
the  blood-plasma  {Jiumoral  immunity)  but  to  a  special  cellular 
organisation  giving  to  the  red  corpuscles  a  specific  resistance.  This 
is  termed  cytological  immunity.  W.  D.  H. 

Phosphorus  Poisoning  and  Phloridzin  Diabetes.  By  W.  E. 
Ray,  T.  S.  McDermott,  and  Graham  Lusk  {Amer.  J.  Physiol.,  1899,  3, 
139 — 155). — In  dogs  diabetic  with  phloridzin,  phosphorus  poisoning 
does  not  materially  increase  the  proteid  metabolism  nor  change  the 
excretion  of  sugar.  In  dogs  poisoned  with  phosphorus,  phloridzin 
causes  the  usual  sweeping  out  of  the  body  sugars  ;  then  the 
establishment  of  the  ratio  in  the  urine  of  dextrose  to  nitrogen  of 
3*75  to  1.  It  causes  further  an  increase  of  proteid  metabolism,  and 
the  urine,  from  being  ammoniacal,  becomes  acid.  In  one  animal, 
tyrosine  crystals  were  excreted  temporarily.  The  vomit  in  phloridzin 
diabetes  does  not  contain  sugar.  Six  minutes  after  the  subcutaneous 
injection  of  phloridzin,  sugar  may  be  detected  in  the  urine.  Post 
mortem  after  phloridzin  diabetes,  much  fat  is  found  in  liver,  kidneys, 
heart  muscle,  and  voluntary  muscle.  After  both  phloridzin  and 
phosphorus,  the  same  is  found,  plus  fragmentation  of  the  liver  nuclei. 
After  phosphorus  alone,  fat  is  found  in  the  liver,  and  in  the  kidney 
(slightly),  but  none  in  muscle ;  there  is  fragmentation  of  the  liver 
nuclei. 

The  following  general  explanation  is  offered  for  phloridzin  poisoning  : 
the  high  proteid  decomposition  is  due  to  the  non-burning  of  the 
carbohydrate-like  radicle  of  the  proteid  molecule.  In  phosphorus 
poisoning,  the  high  proteid  decomposition  is  due  to  the  conversion  of 
this  radicle  into  leucine,  tyrosine,  and  fat  (fatty  degeneration  in 
Virchow's  sense) ;  wherever  the  sugar  from  proteid  is  not  burned,  patho- 
logically hungry  cells  are  found,  which  attract  fat  to  themselves  in 
larger  quantities  than  can  be  utilised  (fatty  infiltration).  Infiltration 
takes  place  generally  in  the  tissues  in  phloridzin  diabetes  ;  infiltration 
and  degeneration  take  place  in  phosphorus  poisoning,  especially  in  the 
liver.  W.  D.  H. 
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Artificially  increasing  the  Quantity  of  Zymase  in  Yeast. 
By  Robert  Albert  {Ber.,  1899,  32,  2372— 2374).— When  yeast, 
which,  under  treatment  by  Buchner  and  Rapp's  method  (Abstr., 
1898,  ii,  127),  yields  an  aqueous  extract  of  feeble  activity,  is 
allowed  to  ferment  a  solution  of  cane-sugar,  dipotassium  phosphate, 
and  magnesium  sulphate  to  which  hop-infusion  has  been  added, 
it  is  found  that  the  extract  subsequently  obtained  from  the  yeast 
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possesses  considerably  increased  fermenting  power.  An  extract  prepared 
from  the  yeast  when  most  actively  fermenting  the  nutrient  solution 
contains  less  zymase  than  at  any  other  time  ;  when  the  fermentation 
is  complete,  the  proportion  of  zymase  present  is  a  maximum,  and  is 
not  increased  either  by  lowering  the  temperature  during  nutrition 
or  by  leaving  the  yeast  in  contact  with  the  nutrient  medium 
for  a  longer  period,  although  rendered  greater  by  increasing  the 
amount  of  cane  sugar  originally  present  in  the  latter.         W.  A.  D. 

Variations  in  the  Production  of  Glycerol  in  the  AlcohoUc 
Fermentation  of  Sugar.  By  J.  B.  Vincent  Laborde  {Compt.  rend., 
1899,  129,  344— 347).— The  fermentation  of  grape  juice  by  different 
yeasts  yields  proportions  of  glycerol  varying  from  2*5  to  7'75  per  100 
grams  of  sugar,  according  to  the  nature  of  the  yeast,  the  highest 
quantity  being  obtained  with  Sauterne  yeast  and  with  a  Martinique 
yeast  from  the  fermentation  of  sugar-cane  syrup.  The  feebler  the 
activity  of  the  yeast,  or  the  less  favourable  the  conditions  with  respect 
to  active  fermentation,  the  higher  the  proportion  of  glycerol  formed. 
An  increase  in  the  proportion  of  sugar  increases  the  proportion  of 
glycerol,  and  increased  acidity  has  a  similar  effect.  If  all  the 
natural  acid  exceeding  1  per  cent,  is  carefully  neutralised,  the  varia- 
tions in  the  .proportion  of  glycerol  become  very  small.  Increased 
temperature  promotes  the  formation  of  glycerol.  With  the  same 
sugar  and  the  same  yeast,  the  proportion  of  glycerol  is  highest  in  the 
early  stages  of  fermentation  and  diminishes  as  the  change  proceeds, 
because  alcohol  tends  to  prevent  the  formation  of  glycerol. 

The  proportion  of  glycerol  is  affected  by  the  nature  of  the  sugar  as 
well  as  by  the  nature  of  the  yeast,  and  different  sugars  may,  from  this 
point  of  view,  arrange  themselves  in  different  orders  with  different  yeasts. 

The  high  proportion  of  glycerol  found  in  special  wines  such  as 
Sauternes  is  in  part  due  to  the  action  of  Botrytis  cinerea  on  the  must 
before  fermentation.  C.  H.  B. 

Fermentation  of  Barbary  Figs.  By  Kolants  (Arm.  Agron., 
1899,  25,  395—396  ;  from  Ann.  Inst.  Pasteur,  13,  152).— Indian  or 
Barbary  figs  (Cactus  opuntia)  contain  the  following  amounts  of  con- 
stituents percent.:  water,  84*65; sugar,  10*00;  pectic  substances,  1*573; 
extractive  substances,  2*614;  ash,  1*057.  The  acidity  (as  sulphuric 
acid)  is  0*036. 

The  chief  difficulty  in  utilising  figs  for  obtaining  alcohol  is  the  pre- 
sence of  pectic  substances,  which,  however,  are  rendered  insoluble  by 
heating  for  20  minutes  at  120°.  The  yield  of  alcohol  is  41  litres  from 
1000  kilos,  of  fruit.  The  alcohol  is  of  good  quality  and  contains 
aromatic  etheric  salts  of  agreeable  odour  which  can  be  readily  removed 
by  rectification.  N.  H.  J.  M. 

Acetic  Acid  Bacteria.  By  D.  P.  Hoyer  {Chem.  Centr.,  1899,  i, 
854;  iromArch.  Neerl.  Sex.,  [ii],  2,  191 — 240). — Bacterium  aceti  and 
B.  xylinuin  differ  from  B.  rancens  and  B.  pasteurianum  in  their  power 
of  inverting  sugar.  Malic  and  citric  acids  and  their  salts  induce  funda- 
mental changes  in  the  form  of  the  bacteria  of  beer  vinegar.  Acetic 
acid  bacteria  live  in  absence  of   air,  and  under  this  condition  reduce 
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indigotin,  methylene-blue,  and  litmus.  The  development  of  the  bacteria 
is  accompanied  by  elimination  of  carbonic  anhydride.  As  sources  of 
nitrogen,  they  can  utilise  peptone,  asparagine,  nitrites,  and  ammonium 
salts,  whilst  acetic  acid,  sodium  acetate,  potassium  lactate  (and  for  B. 
aceti  and  B.  xylinum  also  cane-sugar)  serve  as  sources  of  carbon.  The 
nature  of  the  carbonaceous  food  determines  the  assimilability  of  certain 
nitrogenous  substances,  and  vice  versd.  A  distinction  is  made  between 
the  substances  essential  for  the  growth  of  the  cells  ("genetic")  and 
others  ("zymotic")  such  as  lactic,  succinic,  malic,  and  gluconic  acids,  and 
calcium  lactate,  acetate,  and  propionate.  Tartaric  acid  is  not  attacked. 
Less  than  4  per  cent,  of  alcohol  has  no  effect  on  the  growth  of  the 
bacteria;  a  larger  amount  hinders,  and  about  9  per  cent,  stops  their 
development.     Acetic  acid  hinders  the  growth. 

N.  H.  J.  M. 

Nitragin  and  the  Nodules  of  Leguminous  Plants.  By 
Makia  Dawson  {Froc.  Roy.  Soc,  1898,  64,  167— 168).— The  parasitic 
nature  of  both  the  filaments  and  the  bacteroids  in  root  nodules  is 
confirmed.  The  infection  tubes  and  the  filaments  in  the  cells  consist 
of  straight  rodlets  imbedded  in  a  colourless  matrix  which  does  not 
consist  of  cellulose,  chitin,  or  any  form  of  slime.  When  the  rodlets 
are  liberated  by  the  bursting  of  the  filaments,  they  become  trans- 
formed into  X-,  V-,  and  Y-shaped  bacteroids.  This  change  of  form  does 
not  occur  outside  the  plant  on  solid  media,  but  takes  place  in  liquid 
pea  extract.  It  is  uncertain  whether  the  change  in  form  is  due  to 
branching  or  to  fusion  of  two  or  more  individuals.  Their  multipli- 
cation by  division  would  indicate  that  the  organisms  are  members  of 
the  Schizomycetes.  The  bacteroids  seem  to  be  incapable  of  further 
growth.     They  are  aerobic. 

Nitragin  consists  of  minute,  micrococcus-like  bodies  all  straight  and 
immobile.  Crossing  of  kinds  supplied  for  different  genera  and 
species  is  successful  within  the  tribe  of  Viciece.  Infection  of  quite 
young  radicles  is  tolerably  certain,  and  of  older  roots  when  the  con- 
dition under  which  they  germinated  is  maintained.  The  accumulation 
of  carbonic  anhydride  round  the  roots  is  not  the  cause  of  failure  in 
direct  infection. 

Application  of  nitragin  to  soils  rich  in  nitrates  seems  to  be  in- 
advisable ;  when  nitrates  are  deficient,  its  application  results  in  an 
increased  yield,  but  the  addition  of  nitrates  instead  of  nitragin  gives 
still  better  results.  IST.  H.  J.  M. 

Respiration  of  Mould  Fungi  in  different  Nutritive  Solu- 
tions. By  KoNSTANTiN  A.  PuRiEwiTSCH  {Chem.  Centr.,  1899,  i,  1251, 
ivomBer.deut.  hotan-Ges.,  16,290,  and  Centr.  Bakt.Par.  [ii],5,  223—224). 
— The  results  of  experiments  in  which  Aspergillus  niger  was  cultivated 
in  solutions  containing  dextrose,  saccharose,  mannitol,  and  tartaric 
acid  showed  that  the  quotient  CO2/O2  rises  with  the  concentration  of 
the  solution  up  to  a  certain  point,  and  then  falls  again. 

N.  H.  J.  M. 

Action  of  some  Poisons  on  Yeast  and  on  Fermentation.  By 
Carl  Wehmer  {Chem.  Zeit.,  1899,  23,  163— 165).— The  want  of  agree- 
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ment  in  the  results  of  experiments  hitherto  made  on  the  effect  of 
poisons  on  yeast  is  attributed  to  the  amount  of  yeast  employed  not 
being  taken  sufficiently  into  account.  In  the  experiments  now  de- 
scribed ^  the  amounts  of  yeast  were  the  same  in  each  case,  and  also  the 
iamounts  of  wort. 

With  5  grams  of  yeast  and  50  c.c.  of  wort,  1  gram  of  potassium 
and  sodium  arsenite  had  in  80  hours  no  effect,  whilst  formalin 
(0*5  c.c.  =  0*2  c.c.  formaldehyde),  chloroform  (0*5  c.c),  mercuric  chloride 
(0*25  gram),  and  benzoic  acid  (0-5  gram)  almost  completely  checked  fer- 
mentation. Even  10  per  cent,  of  potassium  arsenite  did  not  entirely 
suppress  fermentation.  In  absence  of  yeast,  or  with  very  little  yeast, 
1 — 2  per  cent*  of  arsenite  will  prevent  decomposition  of  wort  for 
months. 

Yeast  which  has  ceased  to  be  active  after  addition  of  arsenites,  <kc., 
is  not  necessarily  dead.  Alkali  arsenites  (1 — 2  per  cent.)  generally 
destroy  yeast  after  2 — 3  weeks,  but  had  no  appreciable  effect  in 
3 — 4  days ;  with  mercuric  chloride  (O'l — 0-25  gram  in  100  c.c),  most  of 
the  yeast  cells  were  alive  after  3  days,  but  were  all  killed  in  5  days. 
Benzoic  acid,  which  at  once  checked  fermentation,  required  more  than 
1 — 2  weeks  to  destroy  the  yeast,  whilst  chloroform  proved  to  be  the 
least  destructive.  N.  H.  J.  M. 

Chemical  Physiology  of  Ethereal  Oils.  By  Thomas  Bokorny 
{Cliem.  Zeit,,  1899,  23,  60— 61  and  75—76.  Compare  this  vol.,  ii, 
318). — Although  ethereal  oils  probably  play  no  part  in  plant  assimi- 
lation, the  author  suggests  that  their  function  may  be  that  of  antisep- 
tics. The  action  of  the  following  substances,  which  occur  in  various 
ethereal  oils  on  different  minute  organisms  such  as  bacteria, 
moulds,  &c.,  has  been  studied,  and,  with  the  single  exception  of 
saligenin,  all  have  proved  to  have  antiseptic  properties.  Eugenol, 
cinnamaldehyde,  vanillin,  salicylaldehyde,  saligenin,  benzaldehyde, 
piperonal,  coumarin,  borneol,  carvacrol,  thymol,  oil  of  lavender,  oil  of 
turpentine,  menthol,  carvene,  car  vol. 

Most  of  the  substances  were  employed  in  0*1  per  cent,  aqueous 
solution.  J.  J.  S. 

Antiseptic  Action  of  Salicylaldehyde  and  Benzoic  Anhydride. 
By  Ernst  Salkowski  {Virchow's  Archiv,  1899,  157,  416—424).— 
Bokorny  has  recently  (this  vol.,  ii,  318)  called  attention  to  the  poisonous 
action  of  salicylaldehyde  on  fungi.  The  author  has  already  pointed 
out  the  antiseptic  action  of  this  substance  and  of  benzoic  anhydride 
(Centr.  med.  Wiss.,  1887,  No.  51);  he  now  presents  experiments 
which  illustrate  this  action.  W.  D.  H. 

Action  of  Enzymes  and  Substances  which  kill  Bacteria. 
By  Sacharoff  {Cheni.  Cetitr.,  1899,  i,  941 — 942  ;  from  Centr.  Bakt.^ 
Par.,  [i],  25,  346 — 350). — Iron  nuclein  can  be  separated  from  papayotin 
more  readily  by  water  and  hydrogen  peroxide  than  by  water  alqne, 
and  the  filtrate  is  almost  free  from  iron.  Addition  of  ammonium  or 
hydrogen  sulphide  to  the  liquid  again  induces  the  property  of  dis- 
solving gelatin,  owing,  probably,  to  the  presence  of  traces  of  iron- 
nuclein  remaining  even  after  repeated  filtration.     The  checking  of  the 
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dissolving  action  of  papayotin  is  attributed,  not  to  its  destruction,  but 
to  the  presence  of  hydrogen  peroxide. 

Oxidation  in  dead  or  living  organisms  and  in  blood  is  due  to  the 
presence  of  enzymes,  and  the  iron-nuclein  present  in  cell-protoplasm. 
Active  iron-nucleins,  the  author  terms  bionucleins. 

The  author  assumes  that  a  bionuclein  is  present  in  diphtheria  toxin. 
Toxoids  (Ehrlich,  Deut.  Med.  Woch.,  24)  are  probably  toxins  which 
have  lost  their  bionuclein  through  oxidation.  N.  H.  J.  M. 

Mutual  Relations  of  the  Decompositions  of  Albumin  and 
of  Respiration.  By  Dmitri  IST.  Prianischnikoff  {Landw.  Versuchs- 
Stat,  1899,  52,  137—164.  Compare  Abstr.,  1896,  ii,  380).— Experi- 
ments on  the  germination  of  peas,  lupins,  and  vetches  in  the  dark 
showed  that  the  maximum  decomposition  of  proteids  and  the  maximum 
production  of  asparagine  took  place  at  nearly  the  same  period  (about 
the  7th  to  9th  day),  and  some  days  earlier  than  the  maximum  elimina- 
tion of  carbonic  anhydride.  At  the  conclusion  of  the  germinating 
period,  the  energy  of  accumulation  of  asparagine  became  greater  than 
the  rate  of  decomposition  of  proteids,  asparagine  being  then  produced 
from  amido-acids,  if  the  possibility  of  its  production  from  newly-formed 
proteids  (at  a  period  when  the  conditions  are  favourable  to  destruction 
rather  than  formation  of  proteids)  is  not  admitted.  This  involves  the 
breaking  up  of  two  mols.  of  amido-acid,  one  of  which  must  be  oxidised 
in  order  to  furnish  the  NHg-group,  the  other  only  sufficiently  oxidised 
to  yield  aspartic  acid. 

Whilst,  according  to  Loew  and  Palladin,  the  decomposition  of  proteids 
is  a  process  of  oxidation,  and  according  to  E.  Schulze  a  process  of 
hydration,  the  author  considers  that  both  processes  are  successively 
involved  :  first  a  hydration  of  the  proteids  molecule,  and  subsequently 
oxidation  with  production  of  ammonia  and  also  asparagine.  This 
would  be  analogous  to  what  takes  place  in  the  animal  organism. 

N.  H.  J.  M, 

Progress  of  Assimilation  in  Oats  in  the  Field  and  in  Pots. 
By  Adam  Karpinski  (^zec?.  Centr.,  1899,  28,  546—550;  from  Zeit. 
landw.  Versuchswesen  Osterr.,  1898,  i,  387). — Field  experiments  with 
oats  were  made  at  Dublany,  in  which  four  plots  received  (1)  no  manure, 
(2)  Chili  saltpetre,  (3)  Chili  saltpetre  applied  at  two  different  periods, 
and  (4)  ammonium  sulphate.  A  similar  set  of  experiments  was  made 
with  the  same  soil  in  pots.  Samples  of  the  plants  from  both  sets  were 
taken  at  four  successive  periods  of  growth. 

The  results  of  the  two  series  of  experiments  differed  in  several 
respects.  The  pot  plants  contained  about  half  as  much  nitrogen  again 
as  those  grown  in  the  field,  and  were  in  every  respect  more  strongly 
developed.  This  difference  is  attributed  to  the  difference  in  the 
amounts  of  water  at  the  disposal  of  the  two  sets  of  plants,  and  to  the 
fact  that  there  was  no  loss  of  soluble  manure  in  the  pots  through 
leaching. 

In  the  field,  ammonium  sulphate  proved  to  be  better  than  the 
nitrate,  whilst  in  pots  the  nitrate  was  more  effective.  Phosphoric 
acid  was  taken  up  chiefly  in  the  first  two  periods  in  the  field  experi- 
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ments,  whilst  in  the  pots  it  was  taken  up  in  the  third  and  fourth 
periods,  although  to  a  less  extent  than  in  the  first  and  second. 

The  roots  of  both  field  and  pot  plants  were  found  to  be  rich  in 
nitrogen  and  phosphoric  acid  during  the  first  period  of  growth.  The 
roots  of  the  pot  plants  were  much  richer  in  these  constituents  than  those 
of  the  field  plants,  owing,  perhaps,  to  the  greater  amount  of  water  in 
the  soi4  of  the  pots.  N.  H.  J.  M. 

Influence  of  Light  on  the  Growth  of  Clover.  By  Aime  Pagnoul 
{Ann.  Agron.,  1899,  25,  353 — 356). — Incarnate  clover  was  grown 
in  pots,  one  pot  being  exposed  to  strong  light,  whilst  the  other  was 
shaded.  Under  the  influence  of  strong  light,  the  growth  was  normal, 
but  the  plants  screened  from  direct  light  developed  very  badly.  The 
evaporation  from  both  pots  was  determined  during  the  whole  period  of 
growth  (May  1  to  June  7).  At  the  conclusion,  the  following  results 
were  obtained : 


Evaporation, 
c.c. 

Fre«h 
produce. 
Grams, 

Dry 

produce. 
Grams. 

Nitric  N.  in 

dry  produce. 

Per  cent. 

1.  Plants  in  strong  light.., 

2.  „       shade 

....     3475 
...     1715 

31-68 
4-54 

6-23 
0-40 

0-0 
0-001125 

There  was  thus  an  accommodation  of  nitrates  in  the  shaded  plants 
which  the  plants  were  unable  to  reduce.  At  an  earlier  stage  (May  11), 
the  plants  exposed  to  full  light  contained  a  small  amount  of  nitric 
nitrogen  (0  000035  per  cent.),  but  this  was  completely  used  up  during 
the  next  month.  K.  H.  J.  M. 

Forms  and  Conditions  under  which  Chlorine  is  usually- 
taken  up  by  Plants.  By  P.  Pichard  {Compt.  rend.,  1899,  128, 
615 — 617). — In  most  soils,  chlorine  is  present  in  the  form  of  sodium 
chloride,  but  in  some  calcareous  and  magnesia  soils,  which  are  common 
in  Algeria,  calcium  and  magnesium  chlorides  occur.  The  drainage 
from  such  soils  is  alkaline  and  contains  sodium  carbonate  (ibid.,  1876). 

Experiments  are  described  in  which  tobacco  was  grown  in  artificial 
and  in  natural  soils  containing  varying  amounts  of  chlorides,  in 
addition  to  nitrates  ;  more  or  less  potash  was  present  in  most  cases. 
All  the  plants  were  found  to  contain  some  chlorine,  and  when  the 
soil  contained  only  a  little  sodium  chloride,  the  whole  of  the  chlorine 
was  absorbed  by  the  plants.  Generally,  the  proportion  of  chlorine  in 
the  plants  increases  in  the  relation  to  the  amount  in  the  soil  under 
conditions  otherwise  equal.  Most,  if  not  all,  of  the  chlorine  in  the 
plants  was  in  the  form  of  potassium  chloride  ;  an  increase  in  the 
amount  of  potash  in  the  soil  induces  increased  absorption  of  chlorine 
by  the  plants.  Tobacco  leaves  may  contain  as  much  as  11*23  per 
cent,  of  potassium  chloride. 

Sodium  chloride  occurs  only  exceptionally  in  tobacco,  and  only  when 
the  soil  contains  as  much  as  0-1  per  cent.  ;  the  sodium  in  tobacco 
occurs  only  in  the  form  of  chloride.  It  is  concluded  that,  in  contact 
with  roots,  sodium  chloride  decomposes  potassium  salts,  with  produc- 
tion of  potassium  chloride,  which  is  retained  by  the  plants,  whilst  the 
newly-formed  sodium  salts  are  returned  to  the  soil. 

It  was  previously  shown  that  the  nitric  acid  of  the  soil  has  a  very 
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marked  tendency  to  penetrate  into  the  tobacco  plant  as  potassium 
salt,  and  to  utilise  potassium  originally  present  in  very  insoluble 
forms,  such  as  clay  and  various  silicates  (Abstr.,  1895,  ii,  60).  The 
presence  of  chlorides  in  soil,  and  their  tendency  to  be  absorbed  by 
plants,»is  antagonistic  to  the  taking  up  of  nitrates ;  and  it  is  only  owing 
to  their  predominance  in  the  soil  that  nitrates  can  be  absorbed. 
Diminution  of  the  amount  of  nitrates  in  soil  gives  rise  to  increased 
absorption  of  chlorides.  N.  H.  J.  M. 

The  Role  of  Sodium  in  Plants.  By  M.  Stahl- Schroder  {Chem. 
Centr.,  1899,  ii,  693  ;  from  J.  Landw.,  47,  49— 84).— The  results  of 
field  and  pot  experiments  with  oats  showed  that  in  presence  of  plenty  of 
potassium,  sodium  is  only  taken  up  largely  when  in  combination  with 
some  acid  of  which  the  plant  requires  considerable  amounts,  such  as 
phosphoric  and  nitric  acids.  In  accordance  with  Contejean's  and 
Guitteau's  results,  it  was  found  that  the  sodium  remained  mainly  in 
the  lower  parts  of  the  plants.  Oats  can  assimilate  large  amounts  of 
sodium  without  injury. 

Further  experiments  with  peas,  oats,  carrots,  and  buckwheat  showed 
that  sodium  cannot  replace  the  potassium  necessary  for  the  production 
of  the  organic  matter  of  plants.  The  alleged  economising  of  potash 
manures  by  soda  is  attributed  to  indirect  action,  only  observed  in  the 
case  of  soils  which  contain  plant  food  in  sparingly  soluble  forms. 

N.  H.  J.  M. 

Physiological  Functions  of  Calcium  Salts.  By  Oscar  Loew 
{Bied.  Centr.,  1899,  28,  541—542;  from  Bot.  Gentr.,  1898,  74, 
257 — 265). — Calcium  salts  assist  in  the  organisation  of  the  cell- 
nucleus  and  chlorophyll  substances  by  forming  compounds  of  calcium 
with  proteids.  Whilst  strontium  salts  are  injurious  to  plants  in 
absence  of  lime,  a  sufficient  quantity  of  lime  renders  strontium  almost 
harmless  ;  analogous  results  were  obtained  with  magnesium  salts  in 
the  place  of  strontium  salts.  It  is  concluded  that  in  absence  of 
sufficient  lime,  the  partial  exchange  of  strontium  or  magnesium  for 
calcium  in  the  calcium-nuclein  compounds  of  the  nucleus  results  in 
local  structural  disturbances.  If  the  functions  of  calcium  were  merely 
connected  with  metabolism,  strontium  might  be  expected  to  perform 
such  functions  equally  well.  The  view  that  calcium  is  mainly  of  im- 
portance in  precipitating  oxalic  acid  is  opposed  to  the  fact  that  certain 
plants  which  require  much  lime  are  as  free  from  oxalic  acids  as  some 
other  plants  which  require  less  lime.  The  importance  of  lime 
for  chlorophyll  substances  is  indicated  by  the  fact  that  leaves  are  the 
organs  which  contain  the  most  lime,  that  etiolated  leaves  contain  less 
lime  than  green  ones,  and  that  the  whole  leaf  suffers  in  absence  of  a 
sufficient  supply  of  lime  (compare  Abstr.,  1896,  ii,  446). 

N.  H.  J.  M. 

Spontaneous  Asphyxia  and  Production  of  Alcohol  in  the 
Deep  Tissues  of  Woody  Stems  growing  under  Normal  Con- 
ditions. By  Henri  Devaux  {Compt.  rend.,  1899,  128,  1346—1349). 
— The  internal  atmosphere  of  woody  stems  frequently  contains  less 
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than  10  per  cent,  of  oxygen,  whilst  that  of  the  deeper  tissues  must  coti» 
tain  still  less.  On  increasing  the  respiration  by  keeping  stems  at  35°  for 
3  days,  the  percentage  amount  of  oxygen  in  the  internal  atmosphere  was 
greatly  reduced,  in  one  case  to  as  little  as  0*22  per  cent.,  in  four  cases 
to  much  less  than  1  per  cent,,  whilst  with  two  other  stems  the  amounts 
were  reduced  from  16*32  and  13-12  to  8-62  and  4*04  respectively. 

The  respiratory  coefficient,  COg/Og,  is  usually  constant  and  less 
than  unity.  In  these  experiments,  with  increased  respiration,  this 
coeiiicient  was,  with  one  exception,  greater  than  unity,  and  in  some 
cases  much  greater.  These  results  indicate  decomposition  of  the 
sugar  of  the  living  cells,  and  it  was  found  that  alcohol  is,  in  fact, 
produced,  both  at  the  ordinary  temperature  and  to  a  greater  extent 
at  35°.  JSr.  H.  J,  M. 

Formation,  Storage,  and  Depletion  of  Carbohydrates  in 
Monocotyledons.  By  John  Parkin  {Proc.  Roy.  l^Soc,  1898,  64, 
122 — 123). — The  investigation  of  about  70  species,  belonging  to  the 
principal  groups  of  monocotyledons,  showed  that  the  amount  of  starch, 
due  to  normal  assimilation  in  the  leaves,  varies  considerably  in 
different  genera.  Kelatively  few  produce  much,  and  some  none,  but 
species  from  most  of  the  principal  families  form  some  starch  in  their 
mesophyll. 

On  comparing  the  type  of  leaf,  its  position  and  age,  some  connection 
seems  to  exist  with  the  storage  or  non-storage  of  temporary  starch  ; 
broad  leaves,  those  of  aquatic  monocotyledons  and  those  working  at 
higher  temperatures  in  the  summer,  seem  more  liable  to  have  starch 
than  narrow  radical  leaves,  leaves  in  dry  situations  and  those  of  spring 
species.  It  was  found  that  starch  is  developed  in  the  young  leaves 
of  Allium,  a  genus  long  known  not  to  form  starch  under  ordinary 
conditions,  so  that  the  age  of  the"  leaf  would  also  seem  to  affect  the 
question. 

Cane  sugar  was  found  to  produce  starch  far  better  than  any  other 
sugar  in  pieces  of  leaves  floated  on  the  solution,  invert  sugar,  glucose, 
and  fructose  following  next  in  order,  whilst  maltose  is  almost  useless. 

Inulin  is  by  no  means  uncommon  in  monocotyledons,  and  may 
coexist  with  starch  in  the  same  cell.  It  is  not  stored  in  aquatic 
spe<3ies.  Whilst  ordinary  inulin  from  Helianthus  and  other  Com- 
positce  dissolves  at  about  50°,  inulin  from  Scilla  dissolves  readily  in 
cold  water,  and  inulin  from  Galanthus  requires  water  at  80°  for 
solution.  N.  H.  J.  M. 

Darkening  of  Sugar  Beet  Juice.  By  Max  Gonnermann  (Chem. 
Zeit.,  1899,23,  213 — 215  and  240 — 242). — Albuminous  compounds  pre- 
sent in  sugar  beet  are  converted  by  the  catalytic  action  of  enzymes  into 
tyrosine,  and  subsequently  into  dihydroxypheuylacetic  acid,  a  substance 
which,  when  exposed  to  air,  acquires  a  cherry-red  colour  or  becomes 
black.  No  coloration  takes  place  in  absence  of  oxygen  or  in  presence 
of  mineral  acids.     Slight  alkalinity  at  once  produces  the  coloration. 

The  process  takes  place  to  a  slight  extent  in  leaf  stems  and  in  the 
roots ;  in  cut  roots  and  expressed  juice,  the  rate  of  darkening  increases 
as  access  of  air  is  increased. 
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Dihydroxyphenylacetic  acid  can  be  detected  after  keeping  fresh 
beet-root  juice  for  a  week  in  an  atmosphere  of  hydrogen. 

N.  H.  J.  M. 

Root  Excretions.  By  Kudolf  Kohn  {Landw.  Ver sucks. -Stat., 
1899,  52,  315 — 326). — On  inserting  acid  roots  in  one  arm  (A)  of  a 
U-tube  containing  very  dilute  red  litmus  solution,  it  was  found  that 
the  litmus  in  the  other  arm  (B)  soon  became  blue.  The  alkalinity 
could  also  be  observed  with  very  sensitive  litmus  paper  when  water 
alone,  or  water  containing  neutral  manures,  was  employed.  The 
action  was  more  rapid  in  direct  sunlight  than  in  diffused  light.  In 
some  cases,  it  was  found  possible  by  removing  the  root  from  (A)  to  (B) 
to  reverse  the  colours.  With  some  plants,  the  red  colour  in  the  arm 
containing  the  root  extended  to  the  end  of  the  other  arm.  Plants 
with  very  slightly  acid  roots  produced  little  or  no  alkalinity.  Weeds 
were  found  to  be  more  suitable  than  cultivated  plants,  as  the  latter 
generally  died  quickly. 

The  results  are  attributed  to  electrochemical  action  ;  and  attention 
is  called  to  the  fact  that  roots,  like  electrodes,  are  able  to  withdraw 
the  last  traces  of  dissolved  substances.  N.  H.  J.  M. 

Production  of  Sugar  in  Beet.  By  Max  Gonnermann  {Bied. 
Centr.,  1899,  28,  550—554  ;  from  £1.  Zuckerriihenhau,  No.  20,  309, 
No.  21,  327) — The  seeds  of  sugar  beet  do  not  contain  saccharose  ;  the 
first  product  of  the  decomposition  of  starch  seems  to  be  amidulin, 
after  which  monosaccharides  are  produced.  The  seeds  contain  an 
enzyme  which  is  not  diastatic.  In  leaves  of  eight  day  plants,  neither 
saccharose  nor  amidulin  could  be  detected,  and  the  presence  of  starch 
was  doubtful. 

New  leaves  from  old  roots  contained  an  inverting  enzyme,  but  the 
extract  had  no  diastatic  effect  on  starch.  Neither  the  roots  nor  the 
new  growth  of  leaves  contained  Isevulose. 

Leaves  of  winter  rye  contain  amidulin  and  glucose,  but  no  starch. 
Young  leaves  of  summer  rye  contain  saccharose,  but  no  amidulin, 
starch,  or  reducing  sugar ;  the  roots  contain  saccharose,  but  no  amidulin, 
indicating  that  the  starch  is  rapidly  converted  directly  into  saccharose 
by  a  ferment  (which  was  isolated)  in  the  seeds.  Diastase  is  present  in 
undeveloped  barley  grain.  It  is  concluded  that,  speaking  generally,  all 
seeds  contain  ferments  to  decompose  the  starch,  and  that  amidulin  is 
first  formed,  and  then  glucose. 

Sugar  beet  plants  14  days  old  contained  a  small  amount  of  sugar  in 
the  roots  ;  the  leaves  contained  both  an  inverting  and  a  diastatic  enzyme, 
to  which  the  production  of  amidulin  in  the  leaves,  and  sugar  in  the 
roots  are  due.  At  a  later  stage,  when  the  plant  had  eight  leaves,  the 
roots  contained  only  saccharose,  and  no  dextrose  or  starch  ;  the  leaves 
contained  saccharose  and  reducing  sugar,  but  no  amidulin,  and  starch 
was  only  present  on  the  upper  sides  of  the  leaves. 

Bertrand's  tyrosinase  is  one  of  the  enzymes  present  in  beet  leaves  and 
stems.  The  enzymes  produce  on  the  one  hand  the  conversion  of  starch 
into  amidulin,  glucose,  and  saccharose,  and,  on  the  other  hand,  are  the 
cause  of  the  darkening  of  fresh  beet  juice. 

It  is  proposed  to  designate  the   beet  ferments,  which  differ  from 
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invertin  of  yeast,  and  the  diastase  of  barley,  beet-invertase,  and  beet 
diatase  respectively.  The  author  considers  that  he  has  established  that 
sugar  is  only  produced  in  beet  by  the  intervention  of  enzymes. 

N.  H.  J.  M. 

Phybiological  Importance  of  Furfur  olds  in  Sugar  Beet. 
By  Julius  Stoklasa  {Chem.  Centr.,  1899,  i,  890;  from  Zeit.  Zucker- 
Ind.  Bohm.j  23,  291 — 294). — The  testa  of  sugar  beet  seed  is  very  rich, 
the  pure  seeds  poor,  in  f  urf  uroids.  During  growth,  there  is  a  consider- 
able increase  in  the  amount  of  furfuroids  in  the  seedlings.  In  the 
leaves  of  10-day  old  plants,  66*9  per  cent.,  and  in  the  roots  19*6  per 
cent.,  of  the  furfuroids  are  soluble  in  water  ;  after  120  days,  39-84  per 
cent,  in  the  leaves  and  14*1  per  cent,  in  the  roots  dissolve  in  water, 
whilst  at  the  end  of  the- vegetating  period  the  dry  substance  of  the 
leaves  yielded  5*88  per  cent,  of  furfuraldehyde,  of  which  the  aqueous 
extract  yielded  only  0*92  per  cent. 

Manuring  with  excessive  amounts  of  nitrate  increases  the  amount 
of  furfuroids  and  diminishes  the  production  of  sugar.  Large  amounts 
of  soluble  phosphates  and  potassium  chloride  have  the  same  effect. 
The  result  with  potassium  chloride  is  in  accordance  with  the  fact  that 
chlorine  energetically  induces  the  transformation  of  sugar  and  pro- 
motes the  production  of  hemicelluloses  and  celluloses.  Soil  free  from 
lime  produced  plants  containing  a  smaller  amount  of  substances 
yielding  furfuraldehyde  than  lime  soils. 

The  dry  matter  of  sugar  beet  roots,  in  the  first  year,  contained  : 
hemicelluloses,  14*48  ;  celluloses,  5*22  ;  lignin,  5*03  ;  and  yielded  6*3  per 
cent,  of  furfuraldehyde.  In  the  second  year,  the  amounts  were  11*66, 
15*23,  29*84,  and  9*02  per  cent,  respectively.  In  the  first  year,  most 
of  the  pentosans  are  in  the  form  of  hemicelluloses,  in  the  second  year 
they  increase  in  the  cellulose  groups,  and  especially  in  the  lignin 
substances.  N.  H.  J.  M. 

Chlorophylls  and  the  Chlorophylls  of  Perns.  By  Alexandre 
]Etard  {Ann.  Agron.,  1899,  25,  393 — 39  4;  from  Ann.  Inst.  Pasteur, 
13,  456.  Compare  this  vol.,  i,  381). — Several  different  chlorophylls 
may  exist  in  the  same  plant,  and  the  total  number  of  chlorophylls  is 
greater  than  the  number  of  different  species  of  plants.  Although 
these  substances  do  not  seem  to  take  part  in  the  first  stages  of 
growth,  it  is  probable  that  a  trace  of  the  matter  which  produces  them 
exists  among  the  latent  functions  of  the  germ. 

As  regards  the  theory  that  chlorophyll  produces  formaldehyde 
from  the  elements  of  carbonic  anhydride  and  water,  it  is  pointed  out 
that  the  fatty  or  waxy  character  of  chlorophyll  is  inconsistent  with 
this  -property ;  and  it  is  further  suggested  that  all  the  elements 
usually  found  in  plants  are  concerned  in  the  synthesis.  Hoppe- 
Seyler,  Gautier  and  the  author  have  always  found  associated  with 
chlorophyll  a  certain  amount  of  mineral  matter  which,  it  is  suggested, 
may  have  a  role  analogous  to  that  of  manganese  in  the  biological 
process  of  oxidation  (compare  Bertrand,  Abstr.,  1898,  ii,  128). 

The  following  substances  were  isolated  from  ferns  {Aspidium  filix 
foemina)  :    an  alcohol,   CjgHggO ;  carrotene,  and   three  aspidiophyUSf 
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having  the  formulae  C208H34yO32N,  C240H320O31N2,  and  C2^,H3^6048N2o 
respectively.  N.  H.  J.  M. 

A  Proteid  Compound  of  Arginine.  By  U.  Susuki  {Ghem.  Zeit., 
1899,  23,  658). — According  to  Loew,  the  greater  quantity  of  the 
arginine  obtained  from  the  seeds  of  conifers  exists  ready  formed,  bub 
in  a  loose  combination  with  the  proteid  material.  The  author  sup- 
ports this  view,  as  he  finds  that  the  proteids  from  various  Japanese 
conifers  yield  small  quantities  of  amido-acids  when  boiled  for  some 
hours  with  0  5  per  cent,  hydrochloric  acid  ;  in  some  cases,  2/3  of  the 
arginine  appears  to  be  thus  loosely  combined.  J.  J.  S. 

Peptonising  Enzyme  (Peptase)  in  Malt.  Separation  of 
Nitrogenous  Constituents  of  Malt,  Wort,  and  Beer.  By 
BoLESLAw  DE  Yerbno  Laszczynski  {Chew,.  Centr.,  1899,  i,  698 — 699, 
852—853,  and  939—940  ;  from  Zeit.  ges.  Brauw.,  22,  71—73,  83—86, 
123 — 129,  and  140 — 143). — Barley  seedlings,  beginning  to  become 
green,  had  no  enzymic  action  on  fibrin  (compare  Neumeister, 
Abstr.,  1895,  ii,  290),  but  green  and  dark  kiln-dried  malt  showed  a 
distinct  action.  In  no  case,  however,  was  there  any  action  in  6 
hours  at  40°,  whilst  addition  of  10  milligrams  of  pepsin  acts  at 
once. 

Malt,  wort,,  and  beer  do  not  contain  peptone,  and  the  solubility 
of  nitrogenous  substances  in  malt  depends  on  the  conditions  of 
extraction.  The  nitrogen  compounds  are  (1)  coagulable  proteids, 
(2)  albumoses,  and  (3)  amides.  The  first  are  only  completely  separ- 
ated by  heating  for  1  hour  at  IJ  atmospheres  pressure,  and  are  also 
precipitated  by  phosphotungstic  acid  and  copper  hydroxide.  The 
latter,  however,  only  partially  precipitates  those  substances  which  can 
be  separated  by  zinc  sulphate.  Copper  sulphate  precipitates  a  por- 
tion of  the  albumoses  and  amides.  Phosphotungstic  acid  separates 
albumoses,  xanthine  bases,  and  a  part  of  the  amides. 

Sodium  hydrogen  sulphate  and  copper  sulphate  precipitate  the 
xanthine  bases  in  malt  extract,  &c.,  but  the  proteids  and  albumoses 
must  be  first  separated,  as  they  are  also  precipitated. 

Uranium  acetate  does  not  precipitate  all  the  substances  separated  by 
phosphotungstic  acid.  The  latter  precipitates  almost  the  same 
amount  of  nitrogen  as  copper  hydroxide,  but  the  nitrogen  is  in  part  in 
different  forms  in  the  two  precipitates.  The  author  rejects  both 
agents  and  employs  the  following  process.  The  malt  extract  is  first 
heated  with  steam  for  1  hour  under  1|  atmospheres  pressure,  the  fil- 
trate precipitated  with  zinc  sulphate,  and  a  little  sulphuric  acid. 
After  filtering  from  the  albumoses,  the  xanthine  bases  are  separated 
by  means  of  sodium  hydrogen  sulphate,  copper  sulphate,  and  barium 
chloride.  The  difference  between  the  total  nitrogen  and  nitrogen  in 
the  various  precipitates  gives  the  amidic  nitrogen. 

The  coagulated  proteids  include  the  substances  which  settle  when 
pasteurised  beer  is  kept,  and  the  less  nitrogen  beer  contains  in  this 
form  the  more  suited  is  it  for  pasteurisation  and  keeping.  Beer 
contains  0*01  per  cent,  of  xanthine  bases.  N.  H.  J.  M. 

[Ash  of]  Cardamoms.  By  H.  B.  Yardley  {Chem.  News,  1899, 
79,    122). — Cardamom   seeds  and  husks  have  been   found    to  yield 
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4*19  per  cent,  of  ash,  of  a  grey  colour,  containing  per  cent.  :  CaO, 
13-33;  Fe203,  0'51;  AlgO,,  1-53;  MgO,  4-52;  NaaO,  20-43;  KgO,  10-42  ; 
P2O5,  6-00;  SO3,  12-66  ;"C1,  2-54;  SiOg,  24-81;  COg,  C,  (fee,  4*40. 

Herbert  Bridges  (ibid.,  154)  and  W.  Watson  'WiLL{ibid.,  167)  call 
attention  to  the  presence  af  manganese  in  the  ash.  The  latter  has 
found  in  undoubted  specimens  of  Elettaria  cardctmomum  the  ash  (1) 
of  the  whole  seeds  to  be  3*26,  crushed  3.52;  (2)  of  the  pericarp  of 
fruit,  5*96  and  6*17  ;  of  the  entire  fruit  and  seeds,  3*8  and  4*219  per 
cent.  D.  A.  L. 

CofiPee.  By  L.  A.  Warnier  (Rec.  Trav.  Ghim.,  1899,  18,  351—357). 
— The  paper  contains  details  of  the  complete  proximate  analysis  of  two 
types  of  Java  coffee,  Coffea  arabica  and  C.  liberica  ;  the  results  are  given 
in  tabular  form.  The  aqueous  extract  of  coffee  amounts  to  30  per  cent, 
of  the  whole  ;  the  quantity  of  free  acid  is  very  variable  and  diminishes 
rapidly  when  the  berries  are  kept  for  a  long  time.  Coffee  berries 
contain  about  15  per  cent,  of  fatty  substances,  IJ  per  cent,  of 
caffeine,  and  4  per  cent,  of  ash ;  the  latter  contains  75  per  cent,  of 
potash  and  10  per  cent,  of  phosphoric  acid.  G.  T.  M. 

Composition  of  the  Water-chesnut  (Trapa  Natans).  By 
Paul  Neumann  {Ghem.  Zeit.,  1899,  23,  22—23,  38—39).—  The  shells 
yielded  3*15  per  cent,  of  ash,  the  composition  of  which  is  given  ;  it 
is  characterised  by  a  high  percentage  of  lime,  magnesia,  and  potash,  and 
by  an  unusual  amount  of  iron  and  manganese.  The  composition  of 
the  fruit  was  as  follows:  water,  10*41;  ash,  2*78;  fat,  0*73;  cellu- 
lose, 1*38;  crude  proteids,  19*93;  dextrose,  3*22;  starch,  52*19; 
other  nitrogen-free  substances,  9*36  per  cent.  A  full  analysis  of  the 
ash  of  the  fruit  is  given ;  this  differs  from  that  of  the  shells  by  con- 
taining more  phosphoric  acid  and  -potash.  L.  de  K. 

Action  of  Acetic  Acid  Vapour,  and  Dilute  Acetic  Acid  on 
Plants.  By  G.  Fassbender  and  A.  Y.  Grevillius  {Landw.  Versuchs- 
Stat.,  1899,  52,  195 — 208). — Young  oat  plants  were  destroyed  by 
being  kept  4  hours  in  air  containing  0*3 — 0*4  per  cent,  of  acetic  acid. 
Peas  resisted  the  action  of  the  acid  better,  whilst  beans  were  only 
locally  and  temporarily  affected  by  0*5  per  cent,  of  acid.  Peas  were 
killed  by  frequently  watering  the  leaves  with  0*05  per  cent,  acetic 
acid ;  beans  were  only  injured  by  0*5  per  cent,  acid,  and  the  injury 
was  mainly  confined  to  portions  to  which  drops  of  the  acid  adhered. 

"Water  containing  0*001 — 0*01  per  cent,  of  acid  promoted  the 
germinating  energy  of  beans  and  peas,  but  the  effect  was  less  in  the 
case  of  flax ;  no  effect  was  observed  with  rye.  Stronger  solutions 
hindered  germination  (0*1  per  cent,  with  flax,  0*2  per  cent,  with  beans, 
peas,  and  rye).  The  germinating  power  of  flax  was  influenced  by 
0*05  per  cent,  acid  ;  with  peas  and  rye,  the  percentage  of  seeds  which 
germinated  was  only  diminished  by  0*2  per  cent.  acid.  None  of  the 
seeds  germinated  in  0*5  per  cent,  solutions. 

The  growth  of  seedlings  of  peas  and  beans  was  promoted  by  dilute 
solutions  (to  0*01  per  cent.). 

The  points  of  the  roots  of  ^.eedlings  are  the  parts  most  readily  injured 
by  acid.  N.  H.  J.  M. 
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Phosphoric  Acid  and  Cereals.  By  Ch.  Guffrot  {Bied.  Gentr.^ 
1899,  28,  573—574;  from  J.  Agric.  prat.,  1898,  62,  ii,  52).— Experi- 
ments were  made  with  wheat  and  barley  on  poor  soil  (unmanured  for 
at  least  15  years).  Phosphoric  acid  was  applied  in  the  form  of  basic 
slag  (500  kilos,  per  hectare). 

The  effect  of  phosphoric  acid  was  to  increase  the  length,  thickness, 
and  strength  of  the  straw,  whilst  the  ears  were  better  developed  and 
the  sp.  gr.  of  the  grain  was  increased.  N.  H.  J.  M. 

Potash  Requirements  of  Brewery  Barley.  By  Theodor  R^my 
{Ann.  Agron.,  1899,  25,  397 — 398  ;  from  Untersuch.  Kcdibediirf.  d. 
Gerste.  Berlin,  1898). — The  results  of  laboratory  and  field  experiments 
made  by  the  Berlin  Institute  of  Brewing  showed  that  potash  is  only 
effective  in  the  case  of  soils  poor  in  potash,  that  climatic  conditions, 
especially  the  distribution  of  water,  are  of  great  importance,  and  that  it 
is  necessary,  by  careful  tillage,  to  enable  the  soil  to  derive  benefit  from 
the  manures.  Under  favourable  conditions,  the-effect  of  potash  is  to 
increase  the  crop  and  the  amount  of  starch,  to  diminish  the  amount  of 
proteids,  and  to  increase  the  weight  of  grain. 

In  accordance  with  Liebscher's  observations,  the  lowest  limit  of  potash 
soluble  in  25  per  cent,  hydrochloric  acid  which  a  soil  should  contain 
is  fixed  at  0*15  per  cent.  Soils  containing  less  than  this  amount  will 
be  benefited  by  manuring  with  potash.  Application  of  potash  to  richer 
soils  is  to  be  avoided,  as  it  increases  the  demand  for  other  constituents 
without  any  benefit  to  the  crop.  N.  H.  J.  M. 

Valuation  of  Meadow  Hay.  By  Woldemar  von  Knieriem, 
{Bied.  Centr.,  1899,  28,  526—527  ;  from  Landw.  Jahrb.,  1898,  Heft. 
3 — 4). — Digestion  experiments  with  rabbits  gave  the  following  results 
with  different  plants  (percentage  amounts  digested)  : 

Non- 
Crude  Crude  Crude       nitrogenous 
protein.           fat.  fibre.         substances. 

White  clover      68'2  50-9  57'35  83-07 

Red  clover      64-4  75-3  26-46  68-16 

Kidney  vetch     65*8  60-1  27-08  73*53 

Yetch     71-27  58-03  29-87  69-23 

Couch  grass  (luxuriant)    ...  76*01  64-48  15-22  58-47 

(poor)   71-79  63-06  12-37  59-40 

Experiments  with  Lotus  corniculatus  and  bastard  clover  failed,  whilst 
Lolium  perenne  and  Phleum  pratense  caused  the  rabbits  to  die  at  the 
conclusion  of  the  experiment. 

As  regards  the  effect  of  sour  hay  on  milk  production,  it  was  found 
that  feeding  with  sour  hay  after  clover  hay  at  once  caused  a  diminished 
production  of  milk,  whilst  a  return  to  clover  hay  again  raised  the 
yield.     Cows  utilise  sour  hay  better  than  sheep.  N.  H.  J.  M. 

Tobacco  Plant.  By  Johannes  Behrens  {Landw.  Versuchs.-Stat.f 
1899,  62,  213—246.  Compare  Abstr.,  1895,  ii,  524).— The  toughness 
and  pliability  of  tobacco  leaves  cannot  be  due,  as  is  frequently  assumed, 
to  the  presence  of  substances  allied  to  india-rubber  or  gum,  as  these 
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cannot  be  detected  in  the  leaves.  The  chief  differences  in  composition 
between  pliable  and  "  dead  "  or  brittle  leaves  are  in  the  percentages 
of  water  and  of  substances  soluble  in  water,  both  of  which  are  higher 
in  well-developed  leaves.  The  composition  of  the  soluble  matter  also 
differs,  the  amount  of  organic  salts  (mainly  malate)  being  much  higher 
in  normal  than  in  **  dead  "  leaves ;  the  normal  leaves  were  found  besides 
to  contain  more  wax  than  brittle  ones,  and  it  is  perhaps  to  this  that 
their  gloss  is  due.  It  was  found  that  brittleness  could  be  induced  by 
covering  portions  of  leaves  with  tinfoil.  This  is,  however,  only  one 
cause  of  defective  leaves  ;  excessive  manuring  with  Chili  saltpetre  pro- 
duces leaves  with  lower  percentages  of  soluble  matter. 

The  liability  to  decay  of  tobacco  from  plants  manured  with  nitrate 
and  other  soluble  manures  is  attributed  to  the  fact  that  the  leaves 
take  longer  to  dry,  and  to  the  danger  of  the  drying  process  being 
stopped  before  the  minimum  amount  of  water  required  by  the  putre- 
fying bacteria  is  reached.  The  leaves  contain,  moreover,  more 
nutritive  matter  suitable  for  the  bacteria  than  leaves  of  plants  which 
have  received  no  nitrate.  N.  H.  J.  M. 

Importance  of  Chemical  Analysis  in  Estimating  the  Value 
of  Hops.  By  Theodor  Riiimy  (Bied.  Centr.,  1899,  28,  563—568; 
from  Woch.  Brauerei,  1898,  Nos.  41 — 43). — The  chemical  analysis  of 
hops  is  not  in  itself  sufficient  for  estimating  their  value,  but  may 
furnish  useful  information  on  a  number  of  points.  The  amount  of 
resin  in  hops  is  determined  by  extracting  the  ethereal  extract  with 
alcohol,  evaporating  carefully,  and  drying  the  residue  at  60°  under 
1/1 0th  atmospheric  pressure.  The  results  of  a  number  of  analyses 
showed  that  whilst  samples  of  good  quality  contained  18 '5 — 22*8  per 
cent,  of  resin  in  the  dry  matter,  inferior  samples  contained  only 
14'0 — 17*4  per  cent.  The  percentage  of  resin  does  not  seem  to  vary 
much  in  hops  from  different  districts. 

The  portion  of  the  resin  soluble  in  light  petroleum  (soft  resin)  is, 
according  to  Hayduck,  Briant,  and  Meacham,  the  substance  to  which 
the  preserving  and  bitter  qualities  of  hops  are  due.  Determinations 
of  soft  resin  in  hops  from  different  districts  gave  results  varying  from 
9 '5 — 17*0  per  cent,  in  dry  matter.  The  amount  of  soft  resin  depends, 
not  only  on  the  amount  of  total  resin,  but  is  influenced  by  the  methods 
of  drying,  storing,  &c. 

The  determination  of  tannin  in  hops  seems  to  be  of  little  use  in 
estimating  the  value  of  hops,  whilst  the  total  nitrogen  and  the  soluble 
nitrogen  give  no  indications  at  all. 

The  amounts  of  potash  and  phosphoric  acid  in  hops  were  found  to  be 
1*85 — 3'75  and  1*02 — 1*63  per  cent,  in  the  dry  matter  respectively. 

N.  H.  J.  M. 

Linseed  in  its  Botanical,  Chemical,  and  Agricultural  Rela- 
tions. By  Al.  Herzog  {Bied.  Centr.,  1899,  28,  544—545  ;  from 
Publ.  Versuchs-Stat.,  Flachsbau  Trautenau,  No.  3). — Linseed  contains, 
on  the  average,  water,  7*5  ;  crude  protein,  23  ;  crude  fat,  35  ;  nitrogen- 
free  extract,  22-2  ;  crude  fibre,  8-8,  and  ash,  3-5  per  cent.  The  pure 
ash  contains  KgO,  28-41 ;  MgO,  13 ;  and  PgOg,  44  per  cent. 
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During  the  growth  of  the  plant  oil  migrates  from  the  leaves  to  the 
seeds,  where  it  is  first  transformed  into  starch.  Subsequently  (chiefly 
between  the  periods  of  flowering  and  ripening)  the  starch  is  trans- 
formed again  into  oil.  According  to  Schischkin,  the  amount  of  oil  in 
the  seeds  is  influenced  by  manuring.  N.  H.  J.  M. 

Composition  of  Walnut-cake.  By  B.  Fallot  (Bied.  Gentr.y 
1899,  28,  531—532;  from  J.  d'agric.  prat.,  1898,  628).— The  per- 
centage composition  of  walnut-cake  prepared  by  the  cold  (1)  and  by 
the  hot  processes  (2 — 4)  was  found  to  be  as  follows  : 


N.-free 

Crude 

Water. 

Proteids. 

Fat. 

extract. 

fibre. 

Ash. 

K2O. 

P2O5. 

1. 

Cold  process          9 '40 

31-79 

27-17 

20-61 

6-83 

4-20 

0-87 

1-77 

2. 

Hot      „  (max.)  15-04 

44-87 

20-06 

33-62 

9-01 

5-27 

1-69 

2-40 

3. 

„  (min.)     4-11 

29-29 

9-26 

21-96 

3-11 

4-36 

1-27 

0-40 

4. 

„  (av.)     11-40 

37-77 

13-68 

27-75 

4-56 

4-77 

1-39 

1-71 

As  a  concentrated  food  only  to  be  used  in  conjunction  with  other 
foods,  the  composition  of  walnut-cake  is  very  favourable.  The  follow- 
ing ration  for  cows  was  found  to  be  very  suitable;  walnut-cake  (1'5), 
green  maize  (15-0),  sugar  beet  (15-0),  and  oat,  chaff,  and  straw 
(5  kilograms).  N.  H.  J.  M. 

Experiments  on  Rape.  By  Wilhelm  Grashof  (Chem.  Centr., 
1899,  i,  858;  from  J.  Landw.,  47,  85 — 90). — The  experiments  were 
conducted  in  large  zinc  cylinders  filled  with  soils  of  different  kinds 
and  differently  manured.  Both  the  nature  of  the  soil  and  of  the 
manure  influenced  the  amount  of  oil  in  the  produce.  Phosphatic 
manure  increased  the  percentage  of  oil  rather  more  than  2  per  cent. 
When  the  percentage  of  oil  in  rape  is  high,  the  nitrogen  is  low,  whilst 
with  a  high  percentage  of  nitrogen  there  is  less  oil.        N.  H.  J.  M. 

Volatile  Mustard  Oils  [Thiocarbimides]  in  different  Rape 
Cakes.  By  Gunner  Jorgensen  (Landw.  Versuchs-Stat.,  1899,  52, 
269 — 290.  Compare  this  vol.,  ii,  46). — The  seeds  of  Gamelina  sativa, 
Eruca,  Erysinum  orientale,  Slnapis  arvensis,  and  ^S'.  dissecta  do  not  give 
off  volatile  thiocarbimide.  The  Indian  seeds  of  Brassica  dichotoma, 
B.  glauca,  B.juncea,  B.  ramosa,  and  the  seeds  of  B.  napus,  B.  Rapa, 
and  B.  campestris 'd\\  yielded  volatile  thiocarbimide,  but  in  the  case  of 
the  first  two  and  last  three  the  odour  is  only  slight,  and  does  not  last 
long. 

Several  different  cakes  were  examined,  the  amount  of  thiocarbimide, 
the  nitrogen  as  thiosinamine,  and  the  melting  point  of  the  thio- 
sinamine  being  determined  when  crystalline.  It  was  found  that  all 
cakes  which  contained  much  rape,  or  seeds  which  do  not  yield  volatile 
thiocarbimide,  gave  low  percentages  of  thiocarbimide,  whilst  in  the 
case  of  B.  Rapa  and  Indian  seeds  the  yield  was  decidedly  higher.  The 
determination  of  the  thiocarbimide  alone  is,  however,  not  sufficient  to 
decide  the  suitability  or  unsuitability  of  a  sample  of  cake  for  cattle 
feeding.  When,  however,  two  cakes  contain  the  same  amount  of 
nitrogen  as  thiosinamine,  the  one  which  gives  the  larger  proportion  of 
thiocarbimide  is  almost  sure  to  be  the  more  injurious  as  cattle  food. 

As  regards  the  percentage  of  nitrogea  as  thiosinamine,  the  amount 
required  for  the  allyl   compound  (24-14  per  cent.)  was  never  reached. 

VOL.  LXXVI.   ii,  54) 
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Four  samples,  of  which  three  were  injurious,  gave  results  very  near  to 
22'6  per  cent.,  whilst  the  nitrogen  of  the  others  was  always  below  22 
per  cent. 

The  melting  points  of  these  thiosinamines  which  crystallised  showed 
no  relation  to  the  composition  ;  in  cases  where  the  percentage  of 
nitrogen  was  about  22-6,  the  thiosinamines  never  crystallised. 

N.  H.  J.  M. 

Decomposition  of  Feldspar  Rocks  by  Roots.  By  Fausto 
Sestini  (Ann.  Agron.,lS99,  25,  399—400 ;  iromBull.  Soc.  Chim., [iii],  21, 
515). — Gramineous  plants  were  grown  in  a  pot  containing  feldspar 
sand,  whilst  a  second  pot  of  the  same  sand  was  left  without  vegetation. 
A-t  the  end  of  the  experiment,  it  was  found  that  the  pot  with  vegeta- 
tion contained  33 '5  grams  of  fine  soil  (containing  4*02  per  cent,  of 
clay),  whilst  the  second  pot  contained  only  14*99  grams  of  fine  soil 
(containing  1"05  per  cent,  of  clay).  It  is  probable  that  microbes  and 
algae  exercise  a  similar  effect.  It  is  evident  therefore  that  biological 
as  well  as  physical  action  is  of  importance  in  the  production  of  soil 
from  rocks  (compare  MUntz,  Abstr.,  1887,  1135,  and  1890,  1183). 

N.  H.  J.  M. 

Forms  of  Phosphoric  Acid  in  Peaty  Soil.  By  G.  Nannes 
(Chem.  Centr.,  1899,  i,  856—857  ;  from  J.  Landw.,  47,  45— 48).— The 
soil  examined  was  well  decomposed  peat  soil  from  Kalmar  (Sweden), 
and  contained:  organic  matter,  82*3  ;  N,  2*66;  CaO,  1*36,  and  P2O5,0-38 
per  cent.  Lecithin  and  chlorophyllan  were  only  present  in  traces. 
Extraction  with  2  per  cent,  hydrochloric  acid  yielded  0'05  per  cent,  of 
free  phosphoric  acid,  but  no  phosphoric  acid  in  organic  compounds. 
Subsequent  extraction  with  10  per  cent,  ammonia  dissolved  0'13  per 
cent.  P2O5,  of  which  0*098  was  precipitated  with  humus  on  adding 
hydrochloric  acid.  Direct  extraction  with  ammonia  (without  previous 
acid  extraction)  gave  0*05  per  cent.  P2O5  as  free  acid,  and  0*133  per 
cent,  in  humus.     All  the  percentage  results  refer  to  the  original  soil. 

Treatment  with  nitric  acid  and  precipitation  of  the  filtrate  with  lead 
acetate  yielded  a  substance  rich  in  phosphoric  acid.         N.  H.  J.  M. 

Solubility  of  the  Phosphoric^  Acid  of  Surface  Soil  and  Subsoil. 
By  Josef  Seissl  (Chem.  Gentr.^  1899,  i,  1136;  from  Zeit.  landw. 
Versuchswesen.  Osterr.f  1899,  2,  120 — 134). — Phosphoric  acid,  total  and 
soluble  in  citric  acid  (Maercker's  method),  lime,  and  sesquioxides  were 
determined  in  a  number  of  soil  samples.  In  most  cases,  the  surface 
soil  was  poorer  in  lime  and  sesquioxides  than  the  subsoil,  and  it  is 
concluded  that  the  relation  between  phosphoric  acid  and  sesquioxides 
is  closer  in  the  former  than  in  the  latter.  The  solubility  of  phosphoric 
acid  is  mainly  influenced  by  the  sesquioxides  and  organic  matter,  and 
also  to  some  extent  by  the  amount  of  lime. 

Similar  results  were  obtained  with  the  coarser  particles  of  soil 
(2 — 3  mm.  sieve),  but  the  amount  of  total  phosphoric  acid  was  so  small 
that  it  is  proposed,  in  soil  analysis,  to  use  only  the  fine  soil  (1  mm. 
sieve).  K  H.  J.  M. 

The  Franzenbad  Mineral  Peat  Soil.  By  Ernst  Ludwig,  Carl 
Hodlmoser,  and  Theodor  Panzer  (CJiem.  Centr. ^  1899,  i,  1221 — 1223  ; 
from  Wien,  hlin,  Woc/i,,  12,  463— 468).— The  humus  dissolved  from 
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the  soil  by  alkali  and  precipitated  by  acid  contained  C,  58-38  ;  H,  3-78  ; 
N,  2-1,  and  ash,  1*75  per  cent.  When  distilled  with  steam,  the  soil 
yielded  small  amounts  of  formic  and  higher  fatty  acids.  The  aqueous 
extract  of  the  weathered  soil  was  strongly  acid,  and  contained  free 
sulphuric  acid,  whilst  that  of  unexposed  soil  was  neutral  or  slightly 
acid.     The  soil  contains  considerable  amounts  of  pentosans. 

The  soil  which  has  been  long  exposed  to  air  is  employed  for  baths, 
and  contains  much  iron  sulphate  ;  in  soil  which  has  not  been  exposed, 
the  iron  is  present  as  sulphide.  Experiments  made  by  Landsteiner 
indicate  that  the  reduction  of  sulphates  in  peat  soil  is  due  to  microbes. 

Analyses  of  a  number  of  samples  of  the  soil  are  given. 

N.  H.  J.  M. 

Soil  of  Bad-Pyrmont.  By  Ulrich  Kreusler  {Zeit.  anal.  Ghem., 
1899,28,  411 — 429). — The  soil  contains  more  or  less  partly  decom- 
posed vegetable  matter  derived  from  marsh-plants,  as  well  as  the 
remains  of  roots  and  branches  of  woody  plants.  The  absence  of  the 
specific  peat-moss  indicates  the  character  of  "  meadow- moor "  as 
opposed  to  peat-producing  moorland.  The  soil  is  similar  to  that  of 
Franzenbad  and  Marienbad. 

The  dry  soil  (1)  not  weathered,  and  (2)  weathered,  was  found  to 
contain  the  following  percentage  amounts  of  organic  matter,  &c. 
Soluble  in  water.  Not  dissolved  by  water. 


Ammonia. 

1.  0-0095 

2.  0-0464 

Formic 
acid. 

0-0584 
trace 

Humic 

acids. 
0-9085 
1-7575 

Ammonia. 
0-0228 
0-0183 

Hnmic 
acids. 
16-8195 
17-0875 

Humin. 

13-2983 

7-8700 

Wax. 
1-3080 
1-0260 

Resin. 
0-3480 
0-6610 

N. 
2-238 
1-662 

The  dry  soil  contained  (1)  14-5144,  and  (2)  20*2850  per  cent,  of 
mineral  matter  soluble  in  hot  hydrochloric  acid  of  sp.  gr.  1-15,  and 
22-8847  and  29*5624  per  cent,  of  insoluble  mineral  matter.  Complete 
analyses  of  the  soluble  (in  water  and  in  acid)  and  insoluble  mineral 
matter  are  given  for  both  soils.  The  chief  differences  in  the  amounts 
of  substances  soluble  in  water  in  the  two  samples  are  : — Ferric 
sulphate  (1,  trace;  2,  1-647),  ferrous  sulphate  (1,  1-083;  2,  1-885), 
aluminium  sulphate  (1,  0*083;  2,  1*165),  and  free  sulphuric  acid  (as 
SO3,  I,  0-214  ;  2,  0-992).  N.  H.  J.  M. 

Occurrence  of  Perchlorate  in  Chili  Saltpetre.  Injurious 
Action  on  Cereals  and  Sugar  Beet.  By  Al.  J.  Zaharia  {Bied. 
Centr.,  1899,  28,  511—516;  from  Bui.  Soc.  Sci.  Bucarest,  1898,  361. 
Compare  this  vol.,  ii,  513). — The  examination  of  206  samples  of  Chili 
saltpetre  at  Halle  showed  that  one  sample  contained  5 — 6,  one  3 — 4, 
three  2 — 3,  eleven  1  -5 — 2  per  cent,  of  perchlorate ;  whilst  thirty- 
nine  samples  contained  1 — 1-5,  and  the  rest  (151)  less  than  1  per  cent, 
of  perchlorate. 

Solutions  containing  0-05 — 0*1  per  cent,  of  perchlorate  were  found 
to  have  no  effect  on  the  germination  of  sugar  beet,  rye,  and  wheat, 
and  practically  no  effect  on  barley,  but  a  slight  effect  was  observed 
in  the  case  of  oats.  Even  1  per  cent,  solutions  had  very  little  effect 
on  the  germination  of  wheat. 

As  regards  the  influence  of  perchlorate  on  the  development  of 
seedlings,  oats  were  most  affected,  then  rye,  wheat,  and,  least  of  all, 
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barley.  A  0*001  per  cent,  solution  had  no  effect  on  barley  and  wheat, 
but  had  a  distinct  effect  on  oats  and  rye. 

The  results  of  experiments  with  oats  in  different  soils  show  that 
with  Chili  saltpetre  containing  1  per  cent,  of  perchlorate,  the  decrease 
of  grain  and  straw  amounted  to  4  per  cent.  With  2  per  cent,  of 
perchlorate,  the  decrease  in  grain  may  be  as  much  as  25  per  cent., 
whilst  the  effect  on  straw  production  is  less  marked. 

Sugar  beet  is  much  less  affected  by  perchlorate  than  oats,  and  the 
effect  may  be  only  temporary.  Even  nitrate  containing  6  per  cent,  of 
perchlorate  will  not  destroy  a  crop  of  sugar  beet,  although  it  will 
diminish  the  yield  of  roots  ;  nitrate  containing  2  per  cent,  of  per- 
chlorate is  not  injurious,  and  when  only  1  per  cent,  is  present  the 
perchlorate  is  even  beneficial,  giving  an  increased  percentage  of 
sugar  and  a  somewhat  higher  purity  coefficient.  N.  H.  J.  M. 

Denitrification  and  Farmyard  Manure.  By  Robert  Waring- 
TON  {J.  Roy.  Agr.  Soc.  Bng.,  1897,  [iii],  8,  577— 607).— After 
discussing  the  results  of  the  various  investigations  on  the  subject  of 
denitrification,  and  the  recent  results  of  the  pot  experiments  of 
Wagner  and  Maercker  indicating  that  the  destruction  of  nitrates  in 
the  soil  is  the  chief  cause  of  unsatisfactory  results  obtained  after 
application  of  dung,  some  results  of  Rothamsted  experiments  bearing 
on  the  question  are  described. 

In  experiments  with  mangel-wurzel  during  the  six  years  1878 — 1883, 
it  is  shown  that  when  sodium  nitrate,  or  ammonium  salts,  were 
applied  in  conjunction  with  superphosphate,  the  increase  in  the 
quantity  of  nitrogen  in  the  roots,  due  to  the  nitrogenous  manures, 
was  practically  the  same  as  when  they  were  applied  in  conjunction 
with  farmyard  manure  (14  tons  per  acre  per  annum).  The  farmyard 
manure  had  therefore  no  depressing  effect  on  the  action  of  the  nitrate 
or  ammonia.  This  conclusion  still  holds  good  if  the  nitrogen  of 
the  leaves,  which  are  returned  to  the  land,  is  taken  into  account, 
since  the  production  of  the  leaf  is  greatest  on  the  dung  plot.  In 
more  recent  years,  since  the  nitrate  has  been  applied  as  a  top-dressing 
in  July,  instead  of  being  applied  before  the  dung,  the  effect  of  nitrate 
in  presence  of  farmyard  manure  was  still  greater. 

Sodium  nitrate  and  ammonium  salts  have  a  greater  effect  on  the 
yield  of  roots  without  than  with  farmyard  manure,  but  the  increase  is 
much  less  nitrogenous. 

With  regard  to  the  effect  of  straw,  further  Rothamsted  experiments 
with  wheat  and  on  permanent  meadow  are  described,  in  which  con- 
siderable amounts  of  wheat  straw  were  applied  with  ammonium  salts. 
The  results  do  not  bear  out  the  conclusion  that  straw  is  injurious  in 
promoting  denitrification. 

When  very  large  amounts  of  dung  are  employed,  as  in  horticulture, 
the  danger  of  considerable  loss  of  nitrogen  will  increase  with  the 
quantity  of  fermentable  organic  matter,  and  will  be  much  aggravated 
by  a  wet  condition  of  the  land.  N.  H.  J.  M. 

Losses  of  the  Nitrogen  [of  Farmyard  Manure]  in  the  Free 
State.  By  Pierre  P.  Deherain  and  Dupont  (Ann.  Agron.,  1898, 
25,  401 — 420). — Aerobic  and  anaerobic  fermentation  experiments  with 
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farmyard  manure  are  described,  in  which  weighed  quantities  of  the 
manure  (about  1  lb.)  were  kept  in  flasks  through  which  air  or  carbonic 
anhydride  was  passed.  The  differences  in  the  amounts  of  nitrogen  in 
different  forms  before  and  after  the  experiment  were  ascertained, 
and  in  some  cases  the  amounts  of  methane  and  hydrogen  produced 
were  determined. 

It  is  concluded  that  whilst,  as  in  Schlcesing's  experiments  (Abstr., 
1892,  1123),  farmyard  manure  may  ferment  for  several  weeks  without 
liberation  of  free  nitrogen,  other  conditions  may  prevail  under  which 
nitrogen  is  eliminated.  Slow  fermentation,  in  which  hydrogen  as  well  as 
methane  is  produced,  seems  to  be  favourable  to  loss  of  nitrogen ;  when 
the  fermentation  is  vigorous,  carbonic  anhydride  and  methane, 
without  hydrogen  or  free  nitrogen,  are  given  off.  To  induce  this 
vigorous  fermeatation,  the  manure  must  be  rendered  very  alkaline  by 
addition  of  liquid  manure,  and  must,  besides,  be  frequently  watered. 
This  prevents  loss  of  ammonia,  as  well  as  of  nitrogen,  in  the  free 
state.  Further  experiments  with  the  object  of  confirming  this 
important  conclusion  are  in  progress.  N.  H.  J.  M. 

Production  of  Citrate-soluble  Phosphate.  By  H.  Knoop  {Bied. 
Centr.,  1899,  28,  516—517;  from  Zeit.  angew.  Ghem.,  1899,  66).— 
The  process  consists  in  heating  phosphorite,  bones,  &c.,  mixed  with 
silicates  of  the  alkalis  (in  the  form  of  broken  glass,  &c.)  and  alkaline 
earths  at  a  yellow-white  heat.  In  the  case  of  phosphorites  containing 
a  high  percentage  of  phosphorus,  the  amounts  employed  are  alkaline 
earth  silicates  (60)  and  alkali  silicates  (30  parts)  to  100  of  phosphorite. 
When  potassium  silicate  is  employed,  the  amount  should  be  somewhat 
increased,  and  when  much  magnesia  is  present  less  silicate  should  be  em- 
ployed. With  glass  as  the  silicate,  an  addition  of  calcium  carbonate 
is  desirable  to  obtain  the  suitable  relation  of  silicic  acid  and  bases. 

The  fusion  may  be  conducted  in  Siemens  furnaces,  and  there  is  no 
danger  of  loss  of  phosphoric  acid  at  high  temperatures.  Two  mixtures 
of  phosphorite,  with  chalk,  sand,  and  sulphate,  yielded  products  having 
a  citrate  solubility  of  99  per  cent.  N.  H.  J.  M. 
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Asbestos  Filters.  By  Otto  Lohse  {Ber.,  1899, 32,  2142—2146).— 
The  author  describes  a  modified  asbestos  filter  tube  constructed  on  the 
same  principle  as  a  Gooch  filter  {Chem.  News,  1878,  37,  181).  It 
consists  of  a  glass  tube,  12  cm.  long  and  15  mm.  in  diameter,  closed 
at  one  end  and  slightly  widened  at  the  open  end;  the  closed  end 
is  perforated  with  a  number  of  minute  holes,  so  arranged  that  the 
tube  can  be  heated  without  risk  of  breaking.  The  advantage  the  tube 
appears  to  have  over  the  ordinary  Gooch  filter  is  that  the  precipitate 
can  be  somewhat  more  conveniently  heated  in  a  reducing  atmosphere. 

Convenient  forms  of  aluminium  holder,  desiccator,  and  tongs  for 
removing  the  asbestos  from  the  tube,  are  also  described.         J.  J.  S. 
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Weighing  Corrosive  or  Fuming  Liquids.  By  Rudolf 
Schwartz  {Chem.  Zeii.,  1899,  23,  451). — The  apparatus  is  essentially 
a  pipette,  ending  in  two  capillary  tubes,  and  weighing  about  2 — 3 
grams.  One  end  is  placed  in  the  liquid,  and  suction  is  applied  at  the 
other  end  with  a  pump  until  the  bulb  is  three  parts  filled ;  the  top 
tube  is  then  sealed.  By  removing  the  pipette  and  turning  it  upside 
down,  it  becomes  possible  to  seal  the  other  end,  and  the  pipette  is  then 
reweighed.  The  pipette  may  be  readily  broken  under  water  to  obtain 
the  required  solution.  L.  de  K. 

Apparatus  for  the  Extraction  of  Liquids  with  Ether.  By  Fritz 
Baum  {CJiem,  Zeit.,  1899, 23,  249— 250).— Ether  is  boiled  in  a  flask,  and 
the  vapour  being  condensed,  the  ether  (or  similar  non-miscible  solvent) 
flows  down  the  condenser  tube  to  the  bottom  of  a  cylindrical  vessel 
containing  the  liquid  (or  solid  matter)  to  be  extracted.  While  ascending 
through  the  liquid,  it  dissolves  any  fatty  matter,  and  when  a  certain 
quantity  has  collected  on  the  top  it  is  syphoned  back  into  the  boiling 
flask.     An  illustration  is  given. 

When  the  liquid  has  been  thoroughly  extracted,  it  is  removed  with 
a  pipette,  thus  leaving  plenty  of  room  for  the  collection  of  the 
recovered  ether.  L.  de  K. 

Estimation  of  some  Inorganic  and  Organic  Acids  by  means 
of  the  Volume  of  Hydrogen  evolved  on  Treatment  with  a 
Metal.  By  Karl  Ulsch  {Chem.  Zeit.,  1899,  23,  624—625).— 
Platinised  iron  (iron  powder  treated  with  solution  of  platinum 
chloride)  is  quantitatively  acted  on  by  fairly  concentrated  solutions 
of  sulphuric,  hydrochloric,  and  phosphoric  acids,  and  the  amount  of 
these  acids  may  be  readily  ascertained  from  the  volume  of  hydrogen 
evolved.  Phosphoric  acid  causes  some  trouble  as  the  platinised  iron 
gets  gradually  coated  with  ferrous  phosphate. 

The  process  may  also  be  extended  to  the  estimation  of  oxalic,  acetic, 
and  lactic  acids ;  the  author  has  not,  as  yet,  applied  it  successfully  to 
tartaric  and  citric  acid  (compare  this  vol.,  i,  868).  L.  de  K. 

lodometric  Acidimetry.  By  Franz  Fessel  {Zeit.  anal.  Chem., 
1899,  38,  449 — 453  ;  from  Inaug.  Dissert.  Tech.  Inst.  Univ.  Wilrzburg, 
1898). — The  author  has  submitted  to  a  careful  study  the  conditions 
under  which  the  reaction  KlOg  +  5KI  +  6HC1  =  6KC1  +  SHgO  -f  61  can 
be  employed  for  the  estimation  of  a  free  acid.  It  is  important  that 
both  the  iodate  and  the  iodide  should  be  in  excess,  otherwise  too 
little  thiosulphate  will  be  required.  A  deficiency  of  the  former  will  be 
indicated  by  a  liberation  of  iodine  on  adding  iodate  to  the  colourless 
liquid  at  the  end  of  the  titration.  A  deficiency  of  the  latter  is  shown 
by  the  deposition  of  solid  iodine. 

Boiled  water  must  be  used,  since  carbonic  anhydride  liberates  iodine 
from  the  mixture  of  iodide  and  iodate.  The  iodide  solution  (10  per 
cent.)  should  be  preserved  from  air  and  light,  but  even  if  coloured  by 
free  iodine  it  may  be  used  after  decolorising  with  thiosulphate. 
Excessive  dilution  lowers  the  results,  but  as  this  seems  to  be  due  to  a 
retardation  of  the  reaction,  it  is  recommended  that  where  great  dilution 
is  unavoidable  there  should  be  a  delay  of  half  an  hour  before  titrating  the 
liberated  iodine.     The  method  cannot  be  employed  for  organic  acids. 
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J.  Kjeldahl  points  out  that,  in  applying  the  iodometric  method  to 
the  estimation  of  ammonia,  accurate  results  are  only  obtained  by 
working  strictly  in  the  same  manner  in  all  cases.  Sulphuric  acid 
either  alone  or  after  absorption  of  ammonia  does  not  immediately 
liberate  the  theoretical  amount  of  iodine  from  a  mixture  of  iodide  and 
iodate,  but  the  deficiency  in  the  quantity  of  thiosulphate  required  will 
be  the  same  in  the  two  cases  if  the  volumes  of  the  solutions  are  equal. 
The  thiosulphate  should  be  standardised  by  titrating  with  it  the  acid 
to  be  employed  both  before  and  after  the  absorption  of  ammonia  from 
a  known  weight  of  an  ammonium  salt.  M.  J.  S. 

Delicate  Reaction  of  Hydrogen  Peroxide.  By  Edgar  S. 
Barralet  {Chem.  News,  1899,  79,  136). — Ferrous  ferrocyanide,  pre- 
pared from  a  solution  of  a  ferrous  salt  and  potassium  ferrocyanide,  is 
quickly  turned  deep  blue  by  hydrogen  peroxide,  even  when  the  amount 
of  the  latter  is  as  little  as  1  part  in  165,000  parts  of  water. 

D.  A.  L. 

Estimation  of  Hydrochloric  Acid  in  the  Stomach  Contents. 
By  Giuseppe  Siringo  {Gazzetta,  1899,  29,  i,  476—479). — The  author 
finds  that  the  use  of  Giinzberg's  reagent — an  alcoholic  solution  of 
phloroglucinol  and  vanillin  (Abstr.,  1888,  617) — does  not  afford  an 
infallible  test  for  the  presence  of  hydrochloric  acid  in  the  stomach 
contents,  and  suggests  instead  the  employment  of  salts  of  nitro- 
hydroxylamine  which  even  in  very  dilute  solutions  are  decomposed  by 
hydrochloric  and  the  other  more  energetic  acids,  nitric  oxide  being 
immediately  evolved  in  almost  theoretical  quantity ;  the  weak  organic 
acids,  as  also  acid  phosphates,  are  without  eff'ect.  5  c.c.  of  the 
stomach  contents  are  placed  in  a  graduated  tube  which  is  filled  wiih 
mercury  and  inverted  in  a  mercury  trough  ;  a  small  piece  of  the 
nitrohydroxylamine  salt,  for  instance,  the  sodium  salt,  is  then  introduced 
into  the  tube  and  after  a  few  minutes  the  volume  of  the  evolved  gas 
is  read  off  and  corrected  in  the  usual  way.  T.  H.  P. 

Estimation  of  Chlorine,  Bromine,  and  Iodine.  By  J.  Bougault 
{J.  Fharm.y  1899,  [vi],  10,  18—20). — Instead  of  converting  the  mixed 
silver  haloids  into  silver  chloride,  they  are  reduced  by  pure  metallic 
zinc  and  dilute  sulphuric  acid  (1  of  acid  to  10  of  water),  and  the 
precipitated  metallic  silver  weighed.  The  reduction  takes  place  easily 
and  the  results  obtained  are  accurate.  H.  R.  Le  S. 

Detection  of  Chlorates,  Bromates,  and  lodates  in  the 
Presence  of  Each  Other.  By  Dioscoride  Yitali  (Chem.  Gentr., 
1899,  i,  1083—1084;  from  Boll.  Ghim.  Farm.,  38,  201— 209).— When 
manganous  sulphate  is  treated  with  sulphuric  acid  and  potassium 
bromate,  a  violet-red  solution  is  obtained ;  this  coloration  is  not  due 
to  permanganic  acid,  but  to  a  manganic  salt.  Chlorates  or  iodates 
do  not  give  this  reaction.  On  boiling,  the  manganese  is  completely 
precipitated  as  hydrated  dioxide. 

Salts  of  hydroxylamine  (but  not  the  free  base)  act  on  iodates  in  the 
cold  with  liberation  of  iodine  ;  bromates  are  only  reduced  on  heating, 
and  chlorates  are  not  affected  at  all ;  salts  of  phenyl  hydrazine  act 
similarly.      Phosphorous  and   hypophosphorous  acids  do  not  act  on 
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bromates  or  chlorates,  but  in  contact  with  iodates,  iodine  is  first 
liberated,  and  then  redissolved  as  hydriodic  acid.  The  author  recom- 
mends the  following  process  for  the  separation  of  the  three  com- 
pounds. By  cautious  addition  [of  silver  nitrate,  the  iodates  and 
bromates  are  alone  precipitated ;  the  silver  compounds  are  then  de- 
composed with  hydrogen  sulphide,  and  after  filtering  from  the  silver 
sulphide,  the  excess  of  the  former  is  expelled  by  gentle  warming,  and 
the  filtrate  neutralised  with  soda  and  concentrated.  The  iodine  is 
liberated  by  means  of  sulphuric  acid  and  potassium  nitrite,  and 
removed  by  shaking  with  chloroform  ;  the  liquid  is  then  tested  for 
bromine  with  chlorine  water.  L.  de  K. 

[Detection  and  Estimation  of  Small  Amounts  of  Iodine  in 
Cuprite  and  Malachite.]  By  Wilhelm  Autenrieth  (Chem.  Zeit.., 
1899,  23,  626— 627).— The  finely  divided  mineral  is  fused  with  3—4 
times  its  weight  of  pure  sodium  hydroxide  (from  metal)  and  a  small 
quantity  of  water  in  a  nickel  crucible  ;  the  mass  is  then  extracted 
with  water,  the  filtered  solution  transferred  to  a  glass  cylinder  and 
mixed  with  10 — 20  c.c.  of  chloroform,  a  few  drops  of  a  1  per  cent, 
solution  of  pure  sodium  nitrite  solution,  and  then  acidified,  while 
well  cooled,  with  20  per  cent,  sulphuric  acid ;  after  vigorous  shaking, 
the  colour  of  the  chloroform  solution  is  compared  with  that  produced 
by  the  addition  of  a  known  quantity  of  potassium  iodide  solution 
(O'OOOl  gram  iodine  in  1  c.c.)  to  20  c.c.  chloroform,  several  c.c.  of 
saturated  sodium  sulphate  solution,  dilute  sulphuric  acid,  and  a  little 
sodium  nitrite  solution.  The  results  are  correct  to  within  O'l  milli- 
gram of  iodine.  If  siliceous  ores  are  present  in  the  mineral,  it  is 
necessary  to  filter  after  fusing  and  rendering  acid  with  sulphuric  acid. 
The  fusion  must  not  be  carried  out  at  too  high  a  temperature,  as 
in  such  circumstances  the  sodium  iodide  volatilises.  J.  J.  S. 

Detection  of  Fluorine  in  Wine.  By  Giulio  Paris  {Chem,  Zeit.y 
1899,  23,  685-686).— The  ash  obtained  from  50  c.c.  of  wine  is  mixed 
with  a  little  precipitated  silicic  acid,  introduced  into  a  platinum 
crucible,  and  0-6 — 1  c.c.  of  sulphuric  acid  added.  The  crucible  is 
then  covered  with  an  inverted  lid  containing  cold  water,  the  under  side 
being  also  moistened  with  a  drop  of  water.  The  mixture  is  now 
heated  over  a  very  small  flame  for  5  minutes,  and  when  cold  the  drop 
of  liquid  adhering  to  the  lid  is  put  on  to  a  slide  covered  with  a  thin 
layer  of  Canada  balsam,  and  a  few  particles  of  sodium  chloride  are 
added.  After  about  an  hour,  the  slide  is  examined  under  the  micro- 
scope for  the  very  characteristic  crystals  of  sodium  silicofluoride. 

L.  DE  K. 

Estimation  of  Sulphur  in  Iron,  Iron  Pyrites,  Slags,  Coal, 
Coke,  Asphalt,  Rubber,  and  Gas  Purification  Material.  By 
Otto  Herting  {Chem.  Zeit.,  1899,  23,  768— 769).— Mainly  a  review 
of  recent  improved  methods  for  the  estimation  of  sulphur  in  these 
materials. 

The  use  of  stannous  chloride  for  reducing  ferric  sulphate  before 
precipitating  with  barium  chloride  is  suggested.  L.  de  K. 
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Estimation  of  Sulphuric  Acid  in  the  Presence  of  Iron.  By 
Georg  Lunge  {Zeit.  anorg.  Chem.,  1899,  21,  194 — 200). — An  answer 
to  Kiister  and  Thiel  (this  vol.,  ii,  247). — A  comparison  of  the  results 
obtained  in  the  estimation  of  sulphur  in  iron  pyrites  by  the  author's 
and  Kiister  and  Thiol's  methods  shows  that  there  is  no  practical  differ- 
ence in  the  results  obtained,  being  49 "9 3  per  cent,  and  49*86  per  cent, 
respectively,  and  the  time  employed  on  each  method  is  about  equal. 
In  the  estimation  of  sulphur  in  pyrites  residues,  the  results  obtained 
by  the  different  methods  are  as  follows:  Watson-Lunge,  1*96  per 
cent. ;  Meineke's,  by  fusion  with  sodium  carbonate  and  potassium 
chlorate,  2-00  per  cent. ;  Lunge's  ammonia  method,  1*94  per  cent.  ; 
Kiister  and  Thiel's,  1-94  per  cent. ;  Meineke's,  by  reduction  with  zinc 
(this  vol.,  ii,  518),  1-92  per  cent.  E.  C.  K. 

Valuation  of  Persulphates.  By  G.  H.  Mondolfo  {Ghem.  Zeit.., 
1899,  23,  699). — 2  or  3  grams  of  the  sample  are  dissolved  in 
100  c.c.  of  cold  water,  and  10  c.c.  then  heated  at  60 — 80°  in  a  stoppered 
bottle  with  half  a  gram  of  potassium  iodide  for  10  minutes.  The 
liberated  iodine  is  titrated  with  iV^/10  sodium  thiosulphate,  1  c.c.  of 
which  represents  0*0114  gram  of  ammonium,  or  0-0135  gram  of 
potassium  persulphate.  L.  de  K. 

Gas  Washing  Apparatus.  By  Otto  Foerster  {Ghem.  Zeit.y 
1899,  23,  196 — 197). — The  apparatus  is  based  on  the  principle  of  the 
dephlegmator  used  in  fractional  distillation.  The  steam  evolved  when 
boiling  a  solution  of  an  ammonium  salt  (such  as  a  reduced  nitrate) 
with  excess  of  alkali,  partly  condenses,  and  when  a  certain  quantity  of 
liquid  has  accumulated,  it  is  syphoned  back  into  the  boiling  flask.  By 
this  means,  the  liquid  cannot  become  over  concentrated  whilst  the 
ammonia  is  still  fully  expelled.     Two  drawings  are  given.    L.  de  K. 

The  Diphenylamine  Test  for  Nitric  Acid  in  Natural  Waters. 
By  Baffaele  Cimmino  {Zeit.  anal.  Ghem.,  1899,  38,  429 — 431).— The 
sensitiveness  of  this  test  depends  greatly  on  the  mode  of  performing 
it.  That  recommended  by  Emmerich  and  Trillich  has  hitherto  been 
the  most  sensitive,  being  capable  of  detecting  nitric  acid  at  a  dilution 
of  1  :  100,000,  but  by  the  addition  of  a  little  hydrochloric  acid  the 
sensitiveness  is  increased  tenfold.  The  reagent  employed  therefore  is 
a  solution  of  diphenylamine  and  sulphuric  acid  in  5  per  cent,  hydro- 
chloric acid  ;  three  or  four  drops  of  this  reagent  are  added  to  1  c.c.  of 
the  liquid  to  be  tested,  then  2  c.c.  of  concentrated  sulphuric  acid,  and 
the  whole  shaken.  In  presence  of  nitric  acid,  the  mixture  acquires 
a  blue  colour.  No  other  constituent  of  natural  water  gives  a  similar 
reaction.  M.  J.  S. 

Estimation  of  Ammonia  and  Nitric  and  Nitrous  Acids  in 
Natural  Waters.  By  Ludwig  W.  Winkler  {Ghem.  Zeit.,  1899,  23, 
454 — 455  ;  541). — Preformed  ammonia  may  be  estimated  without  pre- 
vious distillation  by  removing  the  calcium  and  magnesium  salts  by  means 
of  sodium  hydroxide  and  carbonate ;  the  clarified  solution  may  then  be 
at  once  Nesslerised.  If  too  little  standard  ammonia  has  been  added  to 
the  comparison  liquid,  it  does  not  do  to  add  a  little  more,  but  a  fresh 
solution  must  be  prepared.     To  obviate  this,   and   also  to  save  the 
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removal  of  the  calcium  and  magnesium  salts,  the  author  recommends 
the  addition  of  a  soluble  tartrate  (Rochelle  salt)  both  to  the  water 
and  to  the  comparison  liquid.* 

The  ordinary  Nessler  solution  is  not  well  adapted  to  this  process, 
but  a  delicate  solution  may  be  prepared  by  dissolving  10  grams  of 
mercuric  iodide  and  5  grams  of  potassium  iodide  in  a  little  water,  and 
then  adding  a  solution  of  20  grams  of  sodium  hydroxide,  and  finally 
diluting  to  100  c.c. 

For  the  estimation  of  nitric  acid,  a  slight  modification  of  Lunge 
and  LwoS's  process  is  recommended  (Abstr.,  1894,  ii,  398).  Nitrous 
acid  is  estimated  by  the  amount  of  iodine  liberated  by  the  addition  of 
hydrochloric  acid  and  potassium  iodide ;  the  liquid  is  then  titrated 
with  standard  solution  of  sodium  thiosulphate,  using  starch-water  as 
indicator.  To  get  trustworthy  results,  the  air  should  be  excluded, 
which  is  best  effected  by  operating  in  a  sufficiently  small  flask  with 
narrow  neck,  and  displacing  the  air  by  carbonic  anhydride  generated 
by  dropping  into  the  acid  liquid  a  sufficiency  of  solid  potassium 
hydrogen  carbonate.  L.  de  K. 

A  Source  of  Error  in  the  Estimation  of  Nitric  Nitrogen  by 
Ulsch's  Method.  By  L.  Brandt  {Ghem.  Zeit.,  1899,  23,  22).— 
Ulsch  (Abstr.,  1891,  ii,  617)  reduces  nitrates  to  ammonia  by  the 
action  of  sulphuric  acid  and  reduced  iron.  The  author  shows  the 
necessity  of  always  making  a  blank  experiment  to  ascertain  whether 
the  reagents  are  free  from  nitrogen.  In  one  case,  it  was  found  that 
the  iron  used  in  the  experiment  contained  a  considerable  amount  of 
nitrogen  in  some  form  capable  of  conversion  into  ammonia  when  the 
metal  was  dissolved  in  dilute  sulphuric  acid.  L.  de  K. 

Gasometric  Estimation  of  Nitric  Oxide.  By  Georg  von 
Knorre  and  Kurt  Arndt  {Ber.,  1899,  32,  2136— 2141).— As  the 
usual  methods  for  the  estimation  of  nitric  oxide,  namely,  (1)  ab- 
sorption by  solution  of  a  ferrous  salt ;  (2)  titration  with  potassium 
permanganate;  (3)  conversion  into  nitric  peroxide  by  the  aid  of 
oxygen,  are  considered  unsatisfactory,  the  authors  have  elaborated 
another  method  which  consists  in  passing  the  gas,  together  with  an 
excess  of  hydrogen,  through  a  Drehschmidt's  platinum  capillary  tube 
heated  to  bright  redness  and  measuring  the  contraction.  Accord- 
ing to  the  equation  2N0  (2  vols.)4-2H2  (2  vols.)  =  N2  (1  vol.)  +  2H20, 
the  amount  of  nitric  oxide  is  equal  to  2/3  of  the  contraction.  Yery 
good  results  have  been  obtained  by  this  method,  but  it  is  absolutely 
necessary  that  the  mixed  gases  should  pass  very  slowly  through  the 
capillary,  as  otherwise  a  certain  amount  of  ammonia  is  formed.  The 
method  also  admits  of  the  estimation  of  nitrous  oxide  in  the  presence 
of  nitric  oxide.  From  the  equation  NgO  (1  vol. )  + £[2(1  vol.)  = 
Ng  (1  vol.)  +  H20  and  the  one  given  above,  it  follows  that  if  £c  =  vol. 
of  nitric  oxide  and  y  =  vol.  of  nitrous  oxide,  then  x  +  y^V (volume  of 
mixture),  1*5  x-\-y=G  (contraction  on  leading  through  the  capillary, 
and£c  =  2((7-r). 

*  Note  by  Abstractor. — Romijii  {Bcr^  Dcut.  PJmrm.  Gcs.,  1898,  8,  9)  has 
already  advocated  the  use  of  Rochelle  salt. 
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If  nitrogen  is  present  in  addition  to  nitrous  and  nitric  oxides,  then 
the  amount  of  hydrogen  used  up  must  be  determined,  and  the  volumes 
of  the  three  constituents  can  be  calculated.  J.  J.  S. 

Detection  and  Estimation  of  Free  Phosphorus  in  Oils  and 
Pats.  By  Emile  Louise  {Compt.  rend.,  1899,  129,  394—395).— 
When  a  solution  of  silver  nitrate  is  added  to  a  solution  of  phosphorus 
in  oil,  the  silver  solution  is  reduced,  and  a  black  precipitate  is  pro- 
duced as  long  as  any  free  phosphorus  is  present.  By  previously  mixing 
the  oil  with  20  times  its  volume  of  acetone,  the  production  of  any  tur- 
bidity is  prevented  when  the  aqueous  silver  nitrate  solution  is  added. 
A  10  per  cent.  and«a  1  per  cent,  solution  of  silver  nitrate  are  prepared, 
and  these  titrated  by  taking  5  grams  of  oil,  containing  a  known 
quantity  of  phosphorus,  and  diluting  to  100  c.c.  with  acetone.  To 
10  c.c.  of  this  solution,  the  10  per  cent,  silver  nitrate  solution  is  added 
drop  by  drop  until  the  filtered  liquid  is  no  longer  darkened  in  colour 
on  the  addition  of  another  drop  of  silver  nitrate.  Suppose  two  drops 
of  the  silver  nitrate  solution  were  insufficient,  but  that  after  the 
addition  of  three  drops  the  filtered  liquid  was  not  darkened  on  the 
addition  of  another  drop,  then  evidently  the  correct  amount  of  silver 
nitrate  solution  was  between  two  and  three  drops.  To  determine  the 
exact  amount,  another  10  c.c.  of  the  solution  are  taken,  two  drops  of 
the  10  per  cent,  solution  added,  the  liquid  filtered,  and  then  the  1  per 
cent,  solution  added  drop  by  drop  until  the  filtered  liquid  is  not 
darkened  in  colour  by  the  further  addition  of  silver  nitrate.  In  this 
way,  the  strengths  of  the  silver  solutions  in  terms  of  phosphorus  are 
ascertained.  The  determination  of  an  unknown  amount  of  phosphorus 
in  an  oil  is  carried  out  in  exactly  the  same  way.  To  obtain  drops  of 
exactly  the  same  size,  Duclaux's  apparatus  was  used.      H.  R.  Le  S. 

Limits  of  Error  in  the  Estimation  of  Phosphoric  Acid  Soluble 
in  Citric  Acid.  By  Max  Maerckee  {Landw.  Verauchs-Stat.,  1899, 
62,  119 — 136). — A  Report  to  the  Yerband  der  Versuchs-Stationen 
on  the  results  of  two  series  of  determinations  of  phosphoric  acid 
soluble  in  citric  acid  in  samples  of  basic  slag,  the  first  comprising 
468  analyses  of  116  samples,  the  second  504  analyses  of  252 
examples. 

In  the  second  series  of  determinations,  92-1  per  cent,  showed  a 
difEerence  of,  at  most,  0*5  per  cent,  between  the  highest  and  the  lowest 
result,  or  an  error  of  +0  25  per  cent.  N.  H.  J.  M. 

Estimation  of  Total  Phosphoric  Acid  in  Basic  Slags.  By 
C.  AscHMAN  {Chem.  Zeit.,  1899,  23,  435— 436).— The  following  solu- 
tions are  required :  nitrosulphuric  acid,  made  by  taking  420  grams  of 
nitric  acid  of  sp.  gr.  1*2,  50  grams  of  strong  sulphuric  acid,  and 
diluting  with  water  to  10  litres.  Solution  of  citric  acid,  made  by  dis- 
solving 500  grams  of  the  acid  to  1  litre.  Wagner's  magnesia  mixture, 
made  by  dissolving  110  grams  of  crystallised  magnesium  chloride  and 
140  grams  of  ammonium  chloride  in  700  c.c.  of  ammonia  (of  8  per 
cent,  strength)  and  1300  c.c.  of  water.  Molybdate  solution,  made  by 
dissolving  150  grams  of  ammonium  molybdate  and  400  grams  of 
ammonium  nitrate  to  1  litre,  and  pouring  the  solution  into  a  litre  of 
nitric  acid  of  sp.  gr.  1*1 9. 
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5  grams  of  the  sample  are  put  into  a  half-litre  shaking  bottle, 
which  is  then  filled  up  to  the  mark  with  nitrosulphuric  acid.  After 
rotating  for  half  an  hour  in  a  Wagner  apparatus,  the  liquid  is  left 
overnight.  50  c.c.  of  the  filtrate  are  then  mixed  with  10  c.c.  of  citric 
acid  solution  and  neutralised  with  ammonia  ;  50  c.c.  more  water  are 
added,  and  the  whole  left  to  cool  for  20  minutes.  To  the  liquid,  which 
must  be  perfectly  clear,  are  now  added  20  c.c.  of  magnesia  mixture ; 
after  a  few  hours  standing  with  frequent  stirring,  the  magnesium 
phosphate  precipitate  is  collected  as  usual. 

If  the  neutralised  liquid  deposits  silicic  acid,  another  portion  of  the 
acid  solution  must  be  precipitated  with  molybdate  in  the  usual 
manner.  L.  de  K. 

Basic  Slag.  By  Armand  Dezso  Herzfelder  {Landw.  Versuchs- 
Stat.,  1899,  62,  291—314.  Compare  Abstr.,  1897,  ii,  344).— The 
assimilable  phosphoric  acid  in  basic  slag  is  in  the  form  of  tricalcium 
phosphate.  The  slag  contains  also  calcium  phosphates  of  higher 
basicity,  iron  phosphates,  iron  silicophosphates,  calcium  silicophos- 
phates,  calcium  oxide  and  carbonate,  silicon  chiefly  in  combination 
with  calcium,  iron  oxide,  sulphide,  and  carbonate,  &c. 

The  difficulties  in  the  way  of  determining  the  tricalcium  phosphate 
by  extraction  with  citric  acid  are  the  presence  of  lime,  which  neutralises 
some  of  the  acid,  and  the  dissolution  of  a  portion  of  the  silicate,  most 
of  which  is  precipitated  with  the  molybdate,  redissolves  in  ammonia,  and 
is  again  precipitated  by  the  magnesia  mixture.  In  this  way,  O'Ol  and 
0'02  gram  of  SiOg  will  cause  an  error  of  0*6  and  1-27  per  cent,  in  the 
phosphoric  acid.  This  source  of  error  and  the  error  (in  the  other 
direction)  caused  by  the  presence  of  lime,  can  be  avoided  by  altering 
the  process,  but  the  presence  of  iron  in  the  slag  involves  another 
difficulty,  since  iron  compounds  diminish  the  solubility  of  tricalcium 
phosphate  in  citric  acid. 

It  is  concluded  that  the  error  of  the  Wagner  method  is  as  much  as 
2 — 3  per  cent.,  and  varies  according  to  the  nature  of  the  slag.  With 
slags  which  do  not  contain  much  total  phosphoric  acid  and  silica, 
relatively  little  soluble  phosphoric  acid,  but  much  lime  and  iron,  the 
results  will  be  too  low ;  whilst  with  slags  which  contain  much  phosphoric 
acid  (both  total  and  soluble)  and  silica,  but  only  a  little  lime  and  iron, 
the  results  for  soluble  phosphoric  acid  may  be  even  higher  than  the 
total  phosphoric  acid.  N.  H.  J.  M. 

Estimation  of  Boric  Anhydride  in  Boracite.  By  Eudolf 
Schwartz  {Chem.  Zeit.y  1899,  497). — Gilbert's  process  of  carefully 
estimating  the  other  constituents  of  the  mineral  and  thus  obtaining 
the  boric  anhydride  by  difference  is  difficult  of  application.  Hbnig 
and  Spitz's  volumetric  process  yields  very  good  results.  In  order  to 
prepare  the  solution  for  titration,  1 — 2  grams  of  the  finely  powdered 
sample  are  digested  for  several  hours  with  100  c.c.  of  water,  and 
5 — 10  c.c.  of  hydrochloric  acid ;  if  a  reflux  apparatus  is  employed, 
half-an-hour's  heating  on  the  water-bath  will  be  sufficient.  The  filtrate 
is  carefully  neutralised  with  i\^/5  soda,  using  methyl-orange  as  indi- 
cator. The  solution  may  also  be  prepared  by  attacking  the  mineral 
suspended  in  water  with  carbonic  anhydride  for  about  half-an-hour  ; 
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after  remaining  for  a  few  hours  in  a  closed  flask,  the  liquid  is  filtered, 
evaporated  to  about  20  c.c,  and  carefully  neutralised  with  dilute 
hydrochloric  acid,  using  methyl-orange  as  indicator ;  the  carbonic 
anhydride  is  then  expelled  by  boiling  for  a  short  time.  The  liquid 
obtained  in  either  way  is  then  titrated  with  iV^/5  soda  in  the  presence 
of  glycerol,  using  phenolphthalein  as  indicator  (Abstr.,  1897,  ii,  159). 

L.  DE  K. 

Estimation  of  Carbon  in  Iron  Products.  By  Adolphe  Carnot 
and  E.  Goutal  {Chem.  Centr.,  1899,  i,  903 ;  from  Anal.  Ghim.  Appl.y 
4,  73 — 76). — Blair  separates  carbon  from  iron  by  treating  the  sample 
with  a  solution  of  potassium  cuprous  chloride  containing  15  c.c.  of 
hydrochloric  acid  in  200  c.c.  The  authors  having  tested  the  method, 
state  that  the  temperature  should  not  exceed  70°,  otherwise  there  will 
be  a  loss  of  carbon.  They,  however,  prefer  their  own  process  of  treat- 
ing the  sample  at  95°  with  the  slightly  acidified  copper  solution  for 
about  half-an-hour  in  a  current  of  carbonic  anhydride.  Ferromanganese 
with  more  than  75  per  cent,  of  manganese  should  be  treated  in  the 
cold.  The  drying  of  the  carbonaceous  residue  is  often  a  source  of 
decided  loss.  L.  de  K. 

A  Rapid  Eggertz  Process.  By  Josef  Speller  {Chem.  Zeit.,  1899, 
23,  476 — 478). — Some  practical  hints  as  to  the  quickest  way  of  ap- 
plying the  well-known  Eggertz  test  for  estimating  carbon  in  iron. 
The  details  do  not  admit  of  condensation.  L.  de  K. 

Two  Simple  Methods  for  estimating  Carbonic  Anhydride  in 
Quick  Lime,  Limestone,  Animal  Charcoal,  Marls,  &c.,  and 
Soils.  By  V.  Schenke  {Chem.  ZeiL,  1899,  23,  612— 614).— The  first 
method  and  apparatus  present  no  novel  features. 

A  new  process  is  proposed  for  the  estimation  of  carbonic  anhydride 
combined  with  lime  and  magnesia  in  soils.  The  soil  is  ignited,  finally 
over  the  blowpipe  and  the  ash  weighed ;  it  is  then  moistened  with 
ammonium  carbonate  and  again  dried  over  a  low  rose-burner  ;  the 
increase  in  weight  represents  the  carbonic  anhydride  in  combination 
with  the  lime  and  magnesia.  L.  de  K. 

Estimation  of  Potash.  By  E.  Wightman  Bell  {Chem.  JS^ews, 
1899,  79,  135 — 136). — In  the  case  of  manures,  5  or  10  grams  are 
boiled  with  about  150  c.c.  of  water,  with  or  without  addition  of 
hydrochloric  acid  ;  ammonia  is  then  added  to  slight  alkalinity,  and  is 
followed  by  barium  carbonate  to  the  extent  of  about  double  the  weight 
of  the  manure  taken,  the  boiling  being  continued  for  half-an-hour. 
The  mixture  is  filtered,  the  precipitate  is  washed,  and  the  combined 
filtrate  and  washings  made  up  to  500  c.c,  of  which  50  to  100  c.c.  are 
evaporated  to  dryness,  along  with  a  small  quantity  of  ammonium 
oxalate,  gently  ignited,  treated  with  hot  water,  and  filtered.  The 
filtrate  is  evaporated  with  hydrochloric  acid  and  platinic  chloride, 
and  the  estimation  completed  in  the  usual  way.  With  soils,  either 
the  solution  in  hydrochloric  acid  is  boiled,  treated  with  ammonia,  &c., 
as  above,  or  the  soil  is  moistened  with  strong  sulphuric  acid,  gently 
ignited,  boiled  with  water,  treated  with  barium  carbonate,  boiled 
again,  filtered,  and  an  aliquot  portion  of  the  filtrate  evaporated  with 
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hydrochloric  acid  and  platinic  chloride,  &c.     The  sulphuric  acid  treat- 
ment serves  also  for  the  estimation  of  potash  in  vegetable  substances. 

D.  A.  L. 

Estimation  of  Alkalis  in  Natural  Waters.  By  E.  Bohlig 
{Zeit.  anal.  Chem.,  1899,  38,  431— 432).— Half  a  litre  of  the  water 
is  rapidly  boiled  down  to  50  c.c.  in  a  large  porcelain  basin,  then 
strongly  acidified  with  sulphuric  acid,  and  evaporated  without  ebulli- 
tion until  fumes  of  sulphuric  acid  are  given  off.  The  residue  is  then 
washed  into  a  200  c.c.  flask  with  150  c.c.  of  water,  some  barium 
carbonate  added,  and  carbonic  anhydride  passed  through  the  mixture 
as  long  as  any  is  absorbed  ;  the  insoluble  matter  is  removed  by  filtra- 
tion and  washing,  the  filtrate  evaporated  to  dryness,  and  the  dry 
residue  digested  with  50  c.c.  of  a  mixture  of  equal  parts  of  alcohol 
and  water.  The  alkali  carbonates  dissolve  in  this  menstruum, 
whilst  all  other  carbonates  remain  undissolved.  After  filtration, 
the  total  alkalis  present  can  at  once  be  estimated  by  titration  with 
iV710  hydrochloric  acid.  The  potassium  is  then  precipitated  as 
platinochloride,  and  the  sodium  calculated  from  the  difference. 

M.  J.  S. 

Estimation  of  the  Alkalis  in  Urine.  By  Eichard  Pribram 
and  Georg  Gregor  {Zeit.  anal.  Chem.,  1899,  38,  401 — 411).— With 
the  object  of  establishing  a  method  which,  without  loss  of  accuracy, 
should  be  sufficiently  rapid  and  convenient  for  clinical  purposes, 
the  authors  have  examined  the  methods  of  JSTeubauer,  Lehmann, 
Bunge,  Salkowski-Munk  and  Heintz.  Neubauer's  method  is  far  from 
satisfactory,  Lehmann's  process  (Abstr.,  1885,  609)  is  theoretically 
free  from  sources  of  error,  and  as  it  gives  higher  values  for  the 
potassium  found  than  any  of  the  other  processes,  it  is  presumed  to 
be  the  most  accurate.  It  may  be  improved  by  substituting  concen- 
trated sulphuric  acid  for  the  ammonium  sulplaate  added  before  in- 
cineration of  the  urine  residue  ;  a  white  ash  is  then  much  more  rapidly 
obtained,  and  there  is  less  danger  of  loss  of  alkali.  Another  im- 
provement introduced  by  Kretzschmar  consists  in  evaporating  to 
dryness,  and  drying  at  110°  after  the  addition  of  barium  chloride, 
ammonia,  and  ammonium  carbonate.  On  treating  the  residue  with 
hot  water  containing  a  little  ammonia,  the  alkali  chlorides  can  be 
washed  out  with  great  facility.  Both  this  method  and  Bunge's  are, 
however,  tedious.  That  of  Salkowski-Munk  is  equally  so,  and  of 
lower  accuracy,  whilst  Heintz's  process  is  confined  to  the  estimation 
of  the  potassium,  and  gives  seriously  low  results.  The  authors  there- 
fore propose  a  new  process  which  gives  results  identical  with  those 
of  Lehmann,  but  is  more  rapid  and  requires  less  caution  on  the  part 
of  the  operator.  50  c.c.  of  urine  are  mixed  with  10  c.c.  of  dilute 
(1  :  10)  sulphuric  acid  and  a  suflicient  quantity  of  a  10  per  cent, 
solution  of  barium  permanganate  (10 — 20  c.c),  and  the  mixture  is 
boiled;  after  boiling  for  10 — 15  minutes,  a  red  coloration  must 
still  remain  ;  this  is  removed  by  a  few  drops  of  oxalic  acid.  Barium 
chloride  is  then  added  in  small  excess  followed  by  ammonia  and  am- 
monium carbonate ;  the  precipitate  is  removed  by  filtration,  and  the 
filtrate  evaporated  in  a  platinum  basin ;  the  alkali  chlorides  thus 
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obtained  are  usually  quite  free  from  carbonaceous  matter.  Should 
magnesium  be  present,  as  may  occur  in  all  processes  in  which  the 
alkalis  are  weighed  as  chlorides,  it  may  be  eliminated  by  keeping  the 
chlorides  at  a  dull  red  heat  in  a  covered  platinum  crucible  for  an  hour 
or  longer,  by  which  means  magnesium  chloride  is  converted  into  oxide. 
It  is  then  desirable  to  estimate  the  total  chlorine  by  silver,  and  the 
potassium  by  platinum,  and  calculate  the  sodium  indirectly. 

M.  J.  S. 

Separation  of  Zinc  from  Nickel.  By  E.  Dohler  {Chem.  Zeit., 
1899,  23,  399 — 400). — Zinc  may  be  separated  from  nickel  by  precipi- 
tation with  hydrogen  sulphide  in  the  presence  of  free  acetic  acid 
when  mineral  acids  are  absent.  Good  results  may  be  obtained  by 
using  a  very  large  excess  of  acetic  acid,  but  even  then  the  precipitated 
zinc  sulphide  may  be  of  a  dark  colour  and  contain  an  admixture  of 
nickel  sulphide.  It  may  be  freed  from  nickel  by  dissolving  it  in 
dilute  hydrochloric  acid,  which  leaves  most  of  the  nickel  sulphide  un- 
dissolved, and  after  neutralising  the  filtrate  with  ammonia  and  adding 
sodium  acetate  and  free  acetic  acid,  again  precipitating  by  means  of 
hydrogen  sulphide,  pure  white  zinc  sulphide  beingthen  obtained.  Instead 
of  using  sodium  acetate  and  acetic  acid,  the  neutralised  solution  may 
be  advantageously  mixed  with  sodium  formate  and  formic  acid ;  the 
precipitate  produced  by  hydrogen  sulphide  is  then  free  from  nickel, 
and  needs  no  purification.  L.  de  K. 

Electroljrtic  Estimations  and  Separations.  By  Lily  G. 
KoLLOCK  (/.  Amer.  Chem.  Soc,  1899,  21,  911— 928).— Some  of  the 
older  methods  for  electrolytic  determinations  and  separations  in 
potassium  cyanide  solutions  have  been  repeated.  The  exact  conditions 
as  to  current  density,  amperage  and  voltage  and  other  factors  have 
been  worked  out  for  the  estimation  of  cadmium,  silver,  and  mercury, 
and  for  the  separation  of  silver,  mercury,  or  gold  from  platinum, 
copper,  zinc,  nickel,  or  cobalt ;  of  silver  or  mercury  from  cadmium  or 
iron,  and  of  gold  from  palladium. 

Mercury  may  be  deposited  from  alkali  sulphide  solution  under  the 
following  conditions  :  25  c.c.  of  sodium  sulphide  are  added  to  a  solu- 
tion of  mercuric  chloride  containing  0'1403  gram  of  mercury;  this 
solution,  diluted  to  125  c.c,  is  electrolysed  at  70°  by  a  current  of 
N.D.iQQ  =  0'll  ampere,  and  voltage  =  2*5,  and,  at  the  end  of  5  hours, 
the  mercury  is  completely  deposited.  Copper  can  be  deposited  from 
nitric  acid  solution  by  using  a  current  of  N.D,iqo  =  0'09  and  voltage 
=  1*9  in  5  hours  at  65°;  mercury  can  also  be  deposited  in  a  similar 
manner. 

Cadmium  is  deposited  from  sulphuric  acid  solution  in  5  hours  at 
65°  when  a  current  of  N.D.^qq  =  0*078  and  voltage  =  2 -61  is  employed. 
Mercury  may  also  be  estimated  in  a  somewhat  similar  manner. 

The  conditions  necessary  for  the  accurate  determination  of  bismuth 
in  citric  acid,  ammonium  citrate,  or  potassium  citrate  solution  have 
also  been  determined.  In  the  case  of  ammonium  citrate,  the  solution 
is  made  ammoniacal  and  is  electrolysed  at  65°,  first  with  a  current  of 
0'02  ampere  and  1*8  volts,  the  current  being  finally  increased  to 
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0  09  ampere  and  2*3  volts.  A  certain  amount  of  bismuth  peroxide 
is  always  deposited  on  the  anode  and  must  be  weighed.  A  current  of 
much  the  same  density  was  employed  in  both  citric  acid  and  potassium 
acetate  solutions,  and  in  the  latter  case  the  solution  was  made 
strongly  alkaline  by  the  addition  of  potassium  hydroxide. 

Iron  may  be  deposited  in  the  course  of  7  hours  from  a  solution 
containing  sodium  citrate  and  free  citric  acid  when  a  current  of  0*58 
amp6re  and  5'7  volts  is  employed,  or  in  45  hours  at  50°  with  a 
current  of  0*4 — 1  ampere  and  7 — 11  volts.  J.  J.  S. 

Precipitation  of  Cadmium  by  Hydrogen  Sulphide.  By 
Robert  Meldrum  {GJiem.  News,  1899,  79,  170— 171).— The  author 
attributes  failure  to  detect  small  quantities  of  cadmium,  by  means  of 
hydrogen  sulphide  in  the  way  usually  employed,  to  the  too  liberal  use 
of  hydrochloric  acid,  which  dissolves  the  sulphide.  He  has  further 
investigated  the  precipitation  by  means  of  hydrogen  sulphide  of 
neutral  solutions  of  cadmium  sulphate  varying  in  strength  from  0*5 
to  0*00125  per  cent.  Solutions  from  0*5  to  0*25,  in  the  cold  give  a 
curdy  precipitate  which  settles  quickly  and  a  dense,  opaque,  yellow 
solution  ;  when  heated  to  boiling,  the  precipitate  becomes  orange  yellow, 
settles  rapidly,  and  turns  paler  on  cooling,  but  does  not  regain  its 
former  colour ;  the  solution  is  clear  with  a  slight  yellow  tinge. 
Agitation  while  cooling,  and  when  cold,  makes  the  precipitate  settle 
less  rapidly  and  renders  the  solution  opaque.  Solutions  containing 
from  0*2  to  0'02,  yield  less  precipitate  on  boiling,  give  little  or  no 
precipitate  in  an  hour  in  the  cold,  and  the  solution  remains  opalescent. 
Solutions  of  greater  dilution  (except  the  0'00125,  which  shows  no 
colour  in  a  thickness  of  2  inches)  yield  yellow  solutions,  but  no  im- 
mediate precipitate.  The  filtrates  from  the  solutions  of  greater  strength 
than  0"0175  per  cent,  are  almost  free  from  colour  in  a  thickness  of 
2  inches,  but  from  the  solutions  of  still  greater  dilution  the  filtrates 
are  always  coloured.  By  repeated  filtrations,  this  colour  may  be  re- 
moved from  the  0*0175  to  the  0*015  per  cent,  solutions  but  not  from 
the  weaker  filtrates ;  these,  however,  deposit  a  small  precipitate  in 
24  hours,  but  still  retain  a  yellow  colour. 

A  colorimetric  method  of  estimating  cadmium  is  suggested  for 
solutions  not  exceeding  in  strength  0*02  per  cent,  of  the  sulphate. 

D.  A.  L. 

Solubility  of  Lead  Sulphate  in  Aqueous  Ammonium  Acetate. 
By  J.  C.  Long  {Amer.  Chem.  J.,  1899,  22,  217— 218).— Lead  sulphate 
is  most  soluble  in  a  solution  of  ammonium  acetate  containing  33  grams 
per  100  c.c.  To  dissolve  lead  sulphate  in  analysis,  it  is  best  to  add,  for 
each  gram,  10  c.c.  of  the  ammonium  acetate  solution,  heat  to  boiling, 
and  filter  promptly ;  to  recover  the  lead  sulphate,  0*5  gram  of  sulphuric 
acid  should  be  added,  this  facilitating  the  evaporation  and  expulsion 
of  the  ammonium  acetate.  W.  A.  D. 

Separation  of  Copper  and  Zinc.  By  W.  Dederichs  {Chem. 
Centr.,  1899,  i,  950;  from  Pharm.  Zeit.,  44,  198). — Zinc  is  estimated 
in  brass  by  dissolving  in  the  smallest  possible  amount  of  nitric  acid, 
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diluting  with  water  containing  2 — 3  per  cent,  of  hydrochloric  acid,  and 
removing  the  copper  by  means  of  hydrogen  sulphide ;  the  filtrate  is 
then  boiled  and  the  zinc  precipitated  with  sodium  carbonate. 

To  estimate  copper,  the  nitric  acid  solution  of  the  brass  is  digested 
with  sodium  hydrogen  sulphite,  and  an  excess  of  a  standard  solution  of 
ammonium  thiocyanate  is  added  to  precipitate  the  copper ;  the  excess 
of  the  reagent  is  then  titrated  with  silver  nitrate  in  an  aliquot  part  of 
the  filtrate. 

Traces  of  lead  are  estimated  in  the  usual  way  as  sulphate. 

L.  DE  K. 

Separation  of  Copper  from  Cadmium  as  Oxalate.  By  G. 
BoRNEMANN  {Chem.  Zeit.,  1899,  23,  565— 566).— The  solution  of  copper 
and  cadmium,  which  must  not  be  too  concentrated,  is  mixed  with  a 
moderate  quantity  of  nitric  acid,  heated  to  boiling,  and  then  mixed 
with  a  slight  excess  of  oxalic  acid  previously  dissolved  in  boiling  water ; 
the  liquid  is  then  placed  in  a  water-bath  until  it  has  become  quite 
clear.  The  precipitated  copper  oxalate  is  first  washed  by  decantation 
with  boiling  water  containing  a  little  nitric  and  oxalic  acids,  and  then 
collected  on  a  suitable  filter  and  washed  with  boiling  water  containing 
at  first  a  few  drops  of  oxalic  acid ;  in  this  way,  the  precipitate  ia 
obtained  free  from  cadmium.  The  oxalate  is  finally  converted  into 
sulphide  by  ignition  with  sulphur  in  a  current  of  hydrogen. 

L.  DE  K. 

Modification  of  Bschka's  Mercury  Assay.  By  K.  E.  Chism 
{Chem.  Gentr.,  1899,  i,  996 ;  from  Trans.  Amer.  Inst.  Min.  Eng.^  Oct., 
1898). — Eschka's  method  of  mercury  assay  by  collecting  the  mercury 
vapour  on  a  weighed  golden  lid,  gives  accurate  results,  but  is  somewhat 
expensive,  as  the  gold  soon  wears  out.  The  author  now  substitutes  a 
lid  made  of  silver  of  about  0*02  mm.  thickness  ;  this  may  be  used  three 
times,  and  costs  but  little. 

0'5 — 1  gram  of  the  ore  is  mixed  in  a  porcelain  crucible  with  5  grams 
of  clean  iron  filings,  another  gram  of  the  iron  being  sprinkled  on  the 
top.  The  crucible  is  placed  on  a  perforated  plate  and  the  lid  is  put 
on,  and  cooled  by  placing  on  it  a  silver  or  copper  basin  filled  with 
cold  water.  The  bottom  of  the  crucible  is  now  heated  for  15  minutes 
with  a  spirit  lamp,  and  when  cold  the  lid  is  taken  off  and  re- weighed. 
On  applying  heat,  the  mercury  volatilises,  and  the  lid  may  be  used 
again.  L,  de  K. 

Volumetric  Estimation  of  Manganese  in  Manganates  by 
means  of  an  Alkaline  Solution  of  Arsenious  Acid.  By  C. 
Reichard  [Chem.  Zeit.,  1899,  23,  801—802). — The  process  is  based 
on  the  fact  that  on  adding  an  alkaline  solution  of  arsenious  acid  of 
known  strength  to  a  solution  of  a  manganate,  the  latter  is  reduced  to 
manganous  hydroxide.  The  unoxidised  arsenious  acid  is  then  esti- 
mated by  standard  iodine  ;  or  the  manganous  hydroxide  may  be  at  once 
redissolved  by  adding  sulphuric  acid  and  the  arsenious  acid  then 
estimated  in  acid  solution  with  standard  permanganate. 

Five  molecules  of  arsenious  acid  used  for  reduction  are  equivalent 
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to  four  atoms  of   metallic   manganese.      The  test    experiments  are 
satisfactory.  L.  de  K. 

The  Presence  of  Carbon  in  Blectrolytically  Deposited  Iron. 
By  Samuel  Avery  and  Benton  Dales  {Ber.,  1899,  32,  2233—2238. 
Compare  this  vol.,  ii,  251,  and  Verwer  and  Groll,  ihid.f  387). — The 
authors  maintain  the  accuracy  of  their  former  conclusion  that  the 
ordinary  methods  for  the  electrolytic  estimation  of  iron  do  not  yield 
satisfactory  results,  because  a  small  amount  of  iron  remains  in  the 
solution,  and  the  deposited  metal  contains  carbon. 

In  the  presence  of  oxalic  acid,  the  reaction  with  potassium  thiocyanate 
is  not  delicate,  and  cannot  therefore  be  depended  on  for  indicating  the 
completion  of  the  deposition.  Oxalic  acid  is  converted  by  electrolytic 
reduction  into  glycollic  acid,  and  the  presence  of  this  in  the  solution 
causes  the  deposited  metal  to  contain  carbon.  A.  H. 

Potassium  Perrocyanide  as  a  Source  of  Iron  in  the  Volumetric 
Analysis  of  Iron.  By  K.  Schroder  {Ghem.  ZeiL,  1899,  23,  533—534, 
540 — 541,  557 — 559). — The  author  states  that  potassium  ferrocyanide 
may  be  obtained  almost  absolutely  pure  and  be  advantageously  utilised 
as  a  source  of  pure  iron  when  standardising  solutions  for  the  technical 
estimation  of  iron. 

Four  or  five  grams  of  the  pure  salt  are  heated  in  a  Kjeldahl  flask 
with  20 — 25  c.c.  of  strong  sulphuric  acid  ;  heat  is  applied,  moderately 
at  first,  and  then  gradually  increased  until  boiling  sets  in,  which  is  then 
kept  up  for  half-an-hour.  When  cold,  25  c.c.  of  water  and  10 — 15  c.c. 
of  hydrochloric  acid  of  sp.  gr.  1*19  are  added  and  the  mixture  warmed 
until  completely  dissolved.  This  solution  may  now  be  reduced  with 
zinc,  or  by  means  of  stannous  chloride  followed  by  mercuric  chloride, 
and  will  then  be  fit  for  standardising  purposes.  L.  de  K. 

Estimation  of  Iron  in  Organic  Matter.  By  Franz  Rohmann 
and  Franz  Steinitz  {Zeit,  anal.  Chem.y  1899,38,  433 — 435). — Instead 
of  destroying  the  organic  matter  by  incineration,  it  is  far  preferable  to 
employ  Neumann's  method  of  heating  with  concentrated  sulphuric  acid 
and  ammonium  nitrate.  The  operation  is  performed  in  a  Jena  glass 
flask  over  the  naked  flame,  the  ammonium  nitrate  (1  gram  for  each  c.c. 
of  acid)  being  added  in  several  portions,  and  the  heating  continued 
until  a  clear,  pale  yellow  liquid  is  obtained.  This  is  now  made  alkaline 
with  ammonia  and  the  iron  precipitated  as  sulphide  by  adding  a  few 
drops  of  colourless  ammonium  sulphide  with  the  usual  precautions. 
The  iron  sulphide  is  collected  on  an  ash-free  filter,  from  which  it  is  re- 
dissolved  by  sulphuric  acid,  the  solution  being  run  back  into  the 
precipitation  flask,  where  it  dissolves  any  iron  sulphide  adhering  to  the 
sides.  Here  it  is  concentrated  by  boiling  and  transferred  to  a 
platinum  basin,  in  which,  meanwhile,  the  filter  has  been  incinerated  and 
its  ash  fused  with  potassium  hydrogen  sulphate.  By  introducing 
a  rod  of  zinc  for  about  half-an-hour,  the  ferric  salt  is  completely 
reduced,  and  is  then  titrated  with  permanganate. 

In  dealing  with  faeces,  the  large  amount  of  calcium  sulphate  formed 
is  an  inconvenience.     It  is  best  not  to  attempt  to  remove  it  from  the 
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original  acid  solution,  but  to  precipitate  the  iron  sulphide  in  the  turbid 
liquid.  Urine  (300 — 400  c.c.)  should  be  mixed  with  25 — 30  c.c.  of 
fuming  nitric  acid  and  boiled  down  to  a  small  volume  before  adding 
sulphuric  acid  (20 — 30  c.c)  and  ammonium  nitrate.  M.  J.  S. 

Iron  Separations  with  Alkali  Salts.    I.     By  Harry  Brearley 

{Chem.  News,  1899,  79,  193— 194).— It  is  pointed  out  that  for  the 
separation  of  iron  from  manganese,  zinc,  nickel,  cobalt,  and  sometimes 
copper,  alkali  acetates,  phosphates,  sulphates,  chromates,  tungstates, 
and  molybdates  are  amongst  the  available  reagents.  Separation  with 
acetates  has  already  been  investigated  (Abstr.,  1896,  ii,  676  ;  1897,  ii, 
388;  1898,  ii,  96  and  143)  ;  it  is,  however,  now  shown  that  it  is  best 
not  to  add  the  acetate  to  the  cold  solution,  and  then  to  heat  to  boiling, 
but  that  the  acetate  should  be  added  to  the  hot  solution.  Further- 
more, it  is  shown  that  with  a  constant  quantity  of  nickel  or  other 
metal  and  varying  quantities  of  iron,  the  exactness  does  not  necessarily 
increase  with  the  decrease  in  the  proportion  of  iron  ;  but  with  fixed 
proportion  of  iron  and  a  varying  proportion  of  nickel,  probably  the 
separation  is  better  for  small  than  for  large  amounts  of  nickel. 

D.  A.  L. 

Detection  of  Cobalt  in  the  Presence  of  Ferric  Compounds. 
By  Hendrik  Wefers  Bettink  {Chem.  Centr.,  1899,  i,  904;  from  Ned. 
Tydschr.  Pharm.^  11,  64 — 66). — When  a  solution  of  cobalt  is  mixed 
with  potassium  thiocyanate.  and  a  mixture  of  ether  and  alcohol  poured 
on  to  the  surface,  a  blue  coloration  is  observed  in  the  upper  layer. 
In  the  presence  of  ferric  salts,  however,  the  red  colour  given  by 
ferric  thiocyanate  interferes  with  the  test,  but  in  this  case  the  iron 
compound  may  be  removed  by  first  extracting  the  mixture  with  pure 
ether,  which  dissolves  the  ferric  thiocyanate  but  not  the  cobalt  com- 
pound ;  the  ether-alcohol  mixture  is  then  added  to  the  residual  liquid. 

The  author  has  improved  the  method  by  operating  as  follows : 
Potassium  thiocyanate  is  added  and  the  red  coloration  is  destroyed 
by  adding  powdered  sodium  thiosulphate  ;  the  liquid  is  then  covered 
with  a  layer  of  ether-alcohol.  0*001  gram  of  cobalt  nitrate  may 
thus  be  detected  in  the  presence  of  1  gram  of  ferric  chloride. 

L.  DE  K. 

Reduction  of  Chromic  Acid  by  Acetic  Acid  and  its  Effect 
in  Anthracene  Testing.  By  Henry  Bassett  {Chem.  News,  1899, 
79,  157). — When  the  mixture  of  acetic  acid  with  chromic  acid  used 
in  anthracene  testing  is  stored,  the  latter  suffers  some  reduction,  a 
reaction  that  is  still  more  marked  when  undiluted  acetic  acid  is  boiled 
with  chromic  acid;  bat  it  also  takes  place  with  aqueous  solutions  of 
acetic  acid  when  boiled,  not,  however,  when  the  volumes  of  the  acetic 
acid  and  water  are  equal.  The  reduction  is  more  marked  with  acid 
crystallising  at  13 '5°  than  with  the  purer  acid  crystallising  at  17°. 

In  anthracene  testing,  the  less  pure  acetic  acid  and  mixed  solutions 
of  acetic  and  chromic  acids  that  have  been  kept  too  long  (more  than' 
15  days)  will  give  results  which  are  too  high.  I).  A.  L. 

Testing  Oil  of  Turpentine  for  Mineral  Oils.  By  0.  Schreiber 
and  F.  Zetzsche  {Chem.  Zeit.,  1899,  23,  686— 687).— The  following 
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method  is  suggested  as  a  good  preliminary  test :  1  c.c.  of  the  sample 
of  turpentine  is  diluted  to  50  c.c.  with  alcohol  of  90 — 95  per  cent. 
20  c.c.  of  this  solution  are  put  into  a  75  c.c.  glass  cylinder  and  20  c.c. 
of  a  solution  containing  exactly  15  grams  of  potassium  bromate  and 
50  grams  of  potassium  bromide  in  a  litre  are  added,  followed  by 
20  c.c.  of  dilute  sulphuric  acid  (1  : 3).  The  stopper  is  inserted  and 
the  mixture  well  shaken  for  half  a  minute.  If  the  liquid  should  not 
be  quite  decolorised,  the  sample  is  likely  to  contain  mineral  oil  and 
should  be  submitted  to  further  analysis,  but  otherwise  it  may  pass  as 
commercially  pure.  L.  de  K. 

Estimation  of  Dry  Substance  in  Glycerol.  By  G.  Benz  {Zeit, 
anal.  Chem.,  1899,  38,  436 — 438). — It  is  commonly  accepted  that 
glycerol  cannot  be  estimated  by  drying  at  100°,  because  the  glycerol 
begins  to  volatilise  as  soon  as  all  the  water  has  evaporated.  The 
author  shows,  however,  that  this  occurs  only  in  shallow,  uncovered 
vessels.  By  employing  a  wide-necked  flask  covered  with  a  loose  glass 
cap  resting  on  the  neck,  glycerol  can  be  dried  to  a  constant  weight 
either  at  100°  or  110°,  and  that  this  takes  place  without  loss  is  shown 
by  dissolving  glycerol,  so  dried,  in  water  and  re-evaporating  the 
solution  in  the  same  flask,  when  exactly  the  same  weight  of  dry 
substance  will  be  obtained.  M.  J.  S. 

Estimation  of  Glycerol  in  Fermented  Liquids.  By  J.  B.  Vin- 
cent Laborde  (Chem.  Centr.,  1899,  i,  905 — 906,  1086;  from  Ann.  chim. 
anal.  appL,  4,  76—80;  110—114.  Compare  Abstr.,  1896,  ii,  77).— 
The  process  is  based  on  the  fact,  noticed  by  the  author,  that  at 
150 — 200°,  glycerol  is  quantitatively  decomposed  by  sulphuric  acid  with 
liberation  of  the  whole  of  the  carbon ;  1  part  of  carbon  represents 
2*56  parts  of  glycerol.  A  quantity  of  liquid  containing  from  0*1 — 1*0 
gram  of  glycerol  is  mixed  with  10  drops  of  sulphuric  acid  and  boiled 
down  in  a  250  c.c.  flask  with  small,  flat  bottom  until  about  2  c.c.  are 
left.  6  c.c.  of  sulphuric  acid  are  then  added  and  the  flask  closed  with 
a  rubber  cork  through  which  passes  a  glass  tube  drawn  out  to  a  fine 
point.  The  mixture  is  now  heated  on  a  sand-bath  to  150°,  and  when 
the  action  takes  place  the  temperature  rises  to  200°.  After  a  few 
minutes,  5  c.c.  of  dilute  hydrochloric  acid  (1:1)  are  added,  and  the 
whole  is  heated  on  the  sand-bath  until  white  fumes  begin  to  form  ;  the 
carbon  is  now  thoroughly  washed  by  decantation  with  boiling  water, 
and  then  transferred  to  a  weighed  platinum  dish ;  a  little  ammonia  is 
added,  and  the  whole  dried  first  at  110°  and  then  over  a  small  rose- 
burner  until  no  more  ammoniacal  odour  is  noticed.  When  cold,  the 
carbon  is  weighed  and  allowance  made  for  any  ash. 

To  estimate  glycerol  in  saccharine  liquids,  any  sugar  must  first  be 
removed.  If  the  amount  does  not  exceed  0*5  gram  per  litre,  50  c.c. 
are  mixed  with  100  grams  of  small  shot,  evaporated  down  to  2 — 3 
c.c.  and  gradually  mixed  with  1 — 2  grams  of  calcium  hydroxide  ;  75 
c.c.  of  ether-alcohol  mixture  (2:1)  are  then  added  to  dissolve  the 
glycerol ;  the  liquid  is  filtered,  and  the  residue  is  washed  with  more  of 
the  ether  mixture  until  the  filtrate  reaches  200  c.c.  After  adding  10 
drops  of  sulphuric  acid,  the  ether-alcohol  is  distilled  off  and  the  residue 
treated  as  already  described. 
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If  the  amount  of  sugar  amounts  to  5 — 20  grams  per  litre,  the 
sufficiently  concentrated  solution  is  mixed  with  2  grams  of  calcium 
hydroxide  which  has  been  moistened  with  alcohol ;  if  the  mass  does 
not  readily  set,  a  little  more  dry  lime  should  be  added  ;  the  mass 
must  then  be  extracted  as  before  with  ether-alcohol  mixture.  If 
the  liquid  contains  more  than  20  grams  of  sugar  per  litre,  a  volume  of 
it  which  will  contain  about  5 — 6  grams  of  sugar  is  mixed  with  2 
grams  of  calcium  hydroxide  suspended  in  10 — 20  c.c.  of  proof  spirit  and 
then  boiled  with  100 — 200  c.c.  of  80  per  cent,  alcohol.  When  cold, 
an  aliquot  portion  of  the  filtrate  is  acidified  with  tartaric  acid,  and 
the  alcohol  having  been  expelled,  the  residue  is  treated  as  before  with 
the  ether-alcohol  mixture. 

The  test  analyses  are  very  satisfactory.  L.  de  K. 

Behaviour  of  Iron   Salts  with   Pyrogallol.      By  A.  Hirsch 

{Chem.  Centr.,  1899,  i,  927;  from  Pharm.  Zeit.,  44,  205).— When  2 
drops  of  a  solution  of  ferric  chloride  containing  10  grams  of  liq. 
ferri.  sesquichlor.,  in  90  of  water  are  added  to  a  few  c.c.  of  a  1  per 
cent,  solution  of  pyrogallol,  an  amethyst-blue  coloration  is  first 
formed,  which  rapidly  changes  to  reddish-brown,  but  if  1  c.c.  of  a  0*1 
per  cent,  solution  of  sodium  hydroxide  or  0*5  c.c.  of  a  0'5  per  cent, 
solution  of  sodium  carbonate  be  then  added,  the  solution  becomes  deep 
blue.  The  brown  coloration  is  restored,  however,  by  adding  very 
small  quantities  of  mineral  acids.  Zinc  oxide  or  barium  carbonate 
acts  like  the  alkalis,  hence  the  brown  coloration  must  be  due  to  the 
mineral  acid  contained  in  the  ferric  salt.  Organic  iron  salts  give  blue 
colorations,  which  become  brown  only  on  addition  of  mineral  acids. 
A  solution  of  pyrogallol,  rendered  reddish- brown  by  the  addition  of 
a  very  dilute  solution  of  ferric  chloride,  may  be  used  to  test  for  faint 
alkalinity,  as,  for  instance,  in  the  case  of  dilute  solutions  of  alkaloids, 
which  give  the  blue  coloration.  When  pure  ferrous  salts  are  mixed 
with  solutions  of  pyrogallol,  a  white  turbidity  is  formed,  and  if  a  very 
dilute  solution  of  sodium  hydroxide  is  then  added,  the  solution  becomes 
blue,  probably  owing  to  partial  oxidation  of  the  ferrous  salt. 

E.  W.  W. 

Estimation  of  Mannose  in  Mixtures  of  Sugars.  By  Emile 
BouRQUELOT  and  Henri  H^rissey  {Compt.  rend.^  1899, 129,  339 — 341). 
— The  solution  of  mannose  is  mixed  with  a  solution  of  equal  volumes 
of  phenylhydrazine  and  glacial  acetic  acid,  allowed  to  remain  for  8 
hours  at  the  ordinary  temperature,  and  the  precipitate  washed  success- 
ively with  ice-cold  water,  alcohol,  and  ether,  and  dried  in  a  vacuum. 
The  results  are  not  affected  by  the  presence  of  galactose,  arabinose, 
maltose,  or  dextrin,  and  are  accurate  if  the  solution  contains  3  to  6 
per  cent,  of  mannose,  and  the  operations  are  conducted  at  as  low  a 
temperature  as  possible.  A  correction  should  be  made  by  adding  40 
milligrams  to  the  weight  of  the  precipitated  hydrazone  for  every  100 
c.c.  of  solution.  C.  H.  B. 

Influence  of  Sucrose  on  the  Estimation  of  Pentosans  by  the 
Phloroglucinol  Method,  with  special  reference  to  Products 
from  Sugar  Refineries.  By  Karl  Andrlik  {Chem.  Centr.,  1899,  i, 
905  j  from  Zeit.  Zuch  Ind.  Bohm.,  23,  314— 323).— When  pentoses 
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are  estimated  by  the  phloroglucinol  method,  the  result,  calculated  as 
arabinose,  may  be  from  060 — 0*89  per  cent,  too  high  if  cane  sugar  is 
present. 

Substances  yielding  furfuraldehyde  are  found  in  the  diffusion  syrup 
to  the  extent  of  only  0*2  part  for  every  100  parts  of  cane  sugar  ; 
the  concentrated  juice  contains  0-13,  and  the  first  crop  of  crystals 
0*03  part ;  the  greater  portion  of  these  passes  into  the  ''  scum "  or 
the  molasses.  L.  de  K. 

Cobalt  Derivatives  of  Sucrose  and  of  Dextrose.  By  W. 
Herzog  {Ghem.  Zeit.,  1899,  23,  627— 628).— Papasogli  (Abstr.,  1898, 
194)  states  that  an  aqueous  solution  of  cane-sugar,  when  treated  with 
a  few  drops  of  a  solution  of  a  cobalt  salt  and  then  with  an  excess  of 
sodium  hydroxide,  gives  an  amethyst-violet  coloration  which  is  moder- 
ately stable,  whereas  an  aqueous  solution  of  dextrose,  when  treated  in 
the  same  manner,  yields  a  blue  colour  which  is  remarkably  evanescent, 
changing  quickly  to  a  dirty  green,  and  he  recommends  this  reaction  as 
a  test  for  sucrose  in  the  presence  of  dextrose.  The  author  finds  that 
the  colours  produced  in  the  two  cases  are  very  similar,  that  with 
dextrose,  however,  is  not  so  stable — it  immediately  turns  blue  and 
then  a  dirty  green ;  with  saccharose,  too,  the  final  colour  is  dirty 
green.  The  method  is  therefore  of  no  use  in  testing  for  sucrose 
in  the  presence  of  dextrose.  With  regard  to  the  nature  of  the  pro- 
ducts, it  is  thought  probable  that  they  are  compounds  of  the  cobalt 
salts  with  alkali  sucrates  or  dextrosates,  the  colour  depending  to  a 
certain  extent  on  the  actual  cobalt  salt  employed.  J.  J.  S. 

Analyses  of  Honey.  By  C.  Hoitsema  {Zeit.  anal.  Ghent.,  1899, 
38,  439 — 441). — In  10  samples  of  honey  of  known  origin,  the  follow- 
ing estimations  have  been  made  :  (1)  specific  gravity  at  15°  of  a  filtered 
solution  of  1  part  of  honey  in  2  parts  of  water ;  (2)  pollen  and  wax, 
the  constituents  insoluble  in  warm  water ;  (3)  moisture  estimated  by 
drying  without  heat  in  a  vacuum  desiccator ;  (4)  polariscopic  rotation 
(after  Konig,  Unters.  landw.  gew.  wicht.  Stoffe,  1898,  474  ;  (5)  ash  ; 
(6)  reducing  and  invertible  sugars.  The  sp.  gr.  ranged  from  1*102 
to  1*14,  water  from  8*3  to  17*8  per  cent.  ;  polarisation  from  — 3*1  to 
-9-1,  being  in  all  cases  negative,  ash,  0-12  to  0*34  per  cent.,  pollen 
and  wax,  0'02  to  0*46  percent.;  reducing  sugar,  71*2  to  74*4;  and 
sucrose,  0*2  to  2-6  per  cent.,  whilst  a  sample  of  unknown  origin 
showed  6-4  per  cent,  of  the  latter.  M.  J.  S. 

Estimation  of  Sugar  in  Fodder  containing  Molasses.  By 
Otto  Foerster  {Ghem.  Zeit,  1899, 23, 196). — The  analysis  is  generally 
made  by  mixing  a  weighed  quantity  of  the  sample  with  water  up  to 
a  definite  volume,  and  afterwards  making  a  correction  for  the  volume 
of  the  undissolved  matter ;  but  this  process  can  hardly  lay  claim  to 
accuracy.  The  author  recommends  weighing  out  a  multiple  of  13*024 
grams  of  the  fodder  and  then  extracting  this  in  a  Sickel's  apparatus 
with  absolute  alcohol;  after  12  hours,  it  may  be  taken  for  granted 
that  all  the  sugar  has  been  extracted.  After  distilling  off  the  spirit, 
the  residue  is  dissolved  in  water  and  diluted  to  a  volume  representing 
75  c.c.  for  each  13*024  grams  of  the  sample,  and  the  sugar  is  then 
estimated  either  chemically  or  polarimetrically.  L.  de  K. 
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[Estimation  of  Caramel.]  By  N.  Fbadiss  {Ghem,  Centr.,  1899,  i, 
1160 — 1161  ;  from  Bull,  de  V Assoc,  16,  280). — The  amount  of  caramel 
contained  in  sugar  products  is  determined  by  treating  the  dry  sub- 
stance with  a  small  quantity  of  methylic  alcohol  of  95°,  evaporating  on 
the  water-bath,  drying  the  gummy  residue  in  a  vacuum  or  in  a  current 
of  dry  air,  and  again  digesting  it  with  methylic  alcohol  for  2  hours. 
The  caramel  is  precipitated  from  the  solution  by  amylic  alcohol,  the 
precipitate  redissolved,  reprecipitated  once  or  twice  more,  and  finally 
dried  at  90°  and  weighed.  The  caramel  may  also  be  determined  by 
titrating  with  Violette's  or  Fehling's  solution,  but  if  dextrose  is 
present  it  is  necessary  to  titrate  the  original  solution  before  and  after 
treating  with  an  excess  of  lead  acetate.  Then  if  ^  =  c.c.  of  copper 
solution  required,  c«  =  c.c.  of  original  solution  required  for  5  c.c.  of 
copper  solution,  the  volume  of  the  copper  solution  corresponding  with 
the  caramel  is  5(1  -  ajA).  Allowance  must  also  be  made  for  the  amount 
of  lead  acetate  solution  (1/10  vol.)  used.  The  dextrose  may  also  be  de- 
stroyed by  boiling  with  calcium  carbonate  and  then  precipitating  with 
carbonic  anhydride.  Traces  of  caramel  are  estimated  by  treating  200 
c.c.  of  the  solution  with  excess  of  ammoniacal  lead  acetate.  The  precipi- 
tate, after  washing  with  water  free  from  carbonic  anhydride,  is  sus- 
pended in  water  and  decomposed  with  hydrogen  sulphide.  The  filtrate 
is  again  treated  with  lead  acetate,  and  the  solution,  from  which  the 
hydrogen  sulphide  has  been  expelled  by  evaporating  to  10  c.c,  is 
titrated  with  copper  solution.  Determinations  of  the  amount  of  caramel 
in  various  sugar  products  are  quoted.  E.  W.  W. 

Estimation  of  Glycogen.  By  Eduard  Ppluger  and  Joseph 
Nerking  (Fjlilger's  Archiv,  1899, 76,  531 — 542.  By  Eduard  Pfluger, 
ibid.,  543 — 551.  Compare  this  vol.,  ii,  529). — These  two  papers  con- 
tain more  criticisms  of  Kiilz's  method,  and  show  that  it  can  be 
improved  by  certain  modifications.  A  new  method,  which  is  simpler 
and  gives  practically  the  same  results  as  the  improved  Kiilz  method, 
depends  on  the  fact  that  in  an  alkaline  solution  of  glycogen,  or  extract 
of  flesh  or  liver,  alcohol  will  completely  precipitate  the  glycogen,  and 
if  the  solution  contains  potassium  iodide,  the  proteid  matter  remains 
in  solution.  W.  D.  H. 

Detection  of  "  Saccharin  "  in  Foods.     By  Alfred  Hasterlik 

{Chem,  Zeit.,  1899,  23,  267— 268).— The  author,  having  tried  a  large 
number  of  sweetened  beverages  for  "  saccharin "  by  Bornstein's 
resorcinol  test,  finds  that  this  process  is  absolutely  worthless,  as  the 
green  fluorescence  is  often  obtained  when  the  liquids  are  quite  free 
from  *'  saccharin,"  as  proved  by  other  tests.  The  green  colour 
is  often  caused  by  succinic  acid,  traces  of  which  are  always  present 
in  fermented  liquids.  L.  de  K. 

Detection  of  Formaldehyde  in  Milk.  By  Alexander  Leys 
{J.  Pharm.,  1899,  [vi],  10,  108— 114).— Gayon's  solution  (Abstr., 
1888,  326),  as  used  by  the  author  for  the  detection  of  small  quantities 
of  formaldehyde  in  milk,  is  prepared  by  adding  10  c.c,  of  pure  hydro- 
chloric acid  to  a  mixture  of  10  c,c.  of  sodium  hydrogen  sulphite  solu- 
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tion  (30°  B.)  and  1000  c.c.  of  a  0*1  per  cent,  aqueous  solution  of 
magenta.  It  produces  a  well  marked  coloration  with  the  distillate 
from  milk  containing  one  part  of  formaldehyde  in  a  million. 

H.  R.  Le  S. 

Estimation  of  Formaldehyde  by  the  Aid  of  Hydrogen 
Peroxide.  By  Oskar  Blank  and  Hermann  Finkenbeiner  {Her., 
1899,32,  2U1.  Compare  this  vol.,  ii,  188).— A  reply  to  Harden's 
criticism  (Proc,  1899,  15,  158).  The  authors'  contention  that  their 
method  is  extremely  accurate  has  been  proved  by  numerous  deter- 
minations. J.  J.  S. 

Iodine  Number  of  Fatty  Acids.  By  Alexander  Zega  and 
R.  Majstorovic  {Chem.  Zeit.,  1899,  23,  597). — From  experiments  with 
fatty  acids  from  maize  oil,  olive  oil,  sesame  oil,  and  cotton  seed  oil,  the 
conclusion  is  drawn  that  the  iodine  number  largely  decreases  when  the 
fatty  acids  are  kept  too  long  in  the  air-bath.  In  the  case  of  maize  oil,  it 
was  found  that  the  dried  acids,  when  kept  at  the  ordinary  temperature 
for  some  days,  gave  a  gradually  decreasing  iodine  number,  falling  in 
8  days  from  118-6  to  102-3  per  cent.  L.  de  K. 

Modification  of  Kaemer's  Method  for  the  Analysis  of  Cream  of 
Tartar.  By  G.  Lombard  {Chem. Ce?^^r,,  1899,  i,  1086;  from  Staz.  sperim. 
agrar.  ital.,  32,  123 — 126). — In  Kaemer's  method,  a  weighed  quantity 
of  the  sample  is  dissolved  in  the  calculated  amount  of  normal  soda, 
the  solution  diluted  to  200  c.c,  and  ^iO  c.c.  are  acidified  with  acetic 
acid  and  evaporated  to  dryness ;  the  residue  is  washed  with  alcohol 
until  the  washings  are  no  longer  acid,  and  the  undissolved  potassium 
-hydrogen  tartrate  then  estimated  by  means  of  standard  alkali. 

The  author  has  successfully  modified  this  test.  20  c.c.  of  the 
solution  are  mixed  with  1*5  c.c.  of  acetic  acid  and  then  with  100  c.c. 
of  a  mixture  of  equal  parts  of  cornmercial  absolute  alcohol  and  ether. 
After  the  lapse  of  4  hours,  the  potassium  hydrogen  tartrate  has  separ- 
ated completely,  and  may  be  freed  from  acid  by  washing  with  ether- 
alcohol  mixture  ;  it  is  then  titrated  as  before.  L.  de  K. 

Calcium  Citrate  and  its  Analysis.  By  Arturo  Soldaini  and 
E.  Bert^:  {Gazzeita,  1899,  29,  i,  489—497). — The  authors  assign  the 
considerable  differences  found  in  the  results  of  analyses  by  different 
workers  of  commercial  calcium  citrate  to  two  causes.  Firstly,  the 
amount  of  water  retained  by  the  sample  varies  with  the  method  of 
storage,  with  the  time  of  exposure  to  the  air,  <fec.  Secondly,  when 
estimated  as  calcium  citrate,  the  solubility  of  the  latter  in  the  wash- 
ing water  is  not  properly  allowed  for.  Error  is  also  sometimes  caused 
by  excessive  drying  of  the  citrate  which  then  becomes  to  a  slight 
extent  insoluble  in  acetic  acid.  The  authors  find  that  crystallised 
calcium  citrate  loses  2H2O  at  100 — 130°,  and  the  remaining  2H2O  at 
175 — 185°.  The  following  method  of  analysis  is  recommended.  1 
gram  of  the  finely  powdered  substance  is  heated  in  an  Erlenmeyer  flask 
with  10  c.c.  of  water,  about  20  drops  of  hydrochloric  acid  of  sp.  gr. 
1*18  added,  and  when  solution  has  taken  place,  the  liquid  is  cooled, 
made  distinctly  alkaline  to  phenolphthalein  with  iV^/2  sodium  hydr- 
oxide, and  then  about  3  c.c.  of  acetic  acid  added.  The  liquid  is  filtered 
and  the  residue  washed  until  it  is  no  longer  acid  to  litmus  paper, 
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The  filtrate  is  evaporated  to  dryness  on  the  water-bath,  the  dry  mass 
being  taken  up  with  15 — 20  c.c.  of  boiling  water  and  the  solution 
filtered  on  a  hot  water  funnel  through  an  ashless  filter  of  9  cm. 
diameter.  The  residue  is  then  washed  with  55  c.c.  of  water  in  such 
a  way  as  to  have  the  last  drops  of  the  washings  almost  or  quite 
colourless.  The  precipitate  is  dried,  burnt,  and  calcined  strongly  for 
10  minutes.  T.  H.  P. 

Estimation  of  Non-volatile  Organic  Acids  in  Tobacco.  By 
Richard  Kissltng  {Ghem.  Zeit.,  1899,  23,  2 — 4.  Compare  Abstr., 
1898,  ii,  659). — I.  Separation  and  estimation  of  oxalic,  citric,  and 
malic  acids  by  t/ie  baryta  method. — The  barium  salts  of  these  acids 
may  be  obtained  practically  anhydrous  by  drying  them  at  70°  under 
100  mm.  pressure  ;  they  then  yield  almost  the  theoretical  amount  of 
barium  carbonate.  Calcium  oxalate  also  becomes  quite  anhydrous 
when  thus  treated. 

The  mixed  acids  are  titrated  with  standard  baryta,  and  20  per  cent, 
by  volume  of  alcohol  is  then  slowly  added  with  constant  stirring. 
Barium  citrate  and  oxalate  are  almost  completely  precipitated,  whilst 
the  malate  practically  remains  in  solution,  the  two  errors  fairly  com- 
pensating each  other.  The  malate  is  then  recovered  from  the  filtrate 
by  adding  alcohol  until  its  amount  reaches  70  per  cent,  by  volume, 
and  leaving  the  mixture  for  24  hours.  Both  precipitates  are  collected 
and  weighed.  The  oxalic  acid  is  estimated  in  a  fresh  portion  of  the 
solution  of  the  acids  by  precipitation  with  calcium  chloride  in  the 
presence  of  ammonium  acetate. 

II.  Estimation  of  oxalic,  citric,  and  malic  acids  in  tobacco. — The 
process  {loc.  cit.)  has  been  slightly  modified.  The  first  extraction  of 
the  tobacco  with  ether  is  now  continued  for  40 — 50  hours,  and  then 
again  for  20  hours,  this  being  repeated  two  or  three  times.  After 
making  up  to  200  c.c,  it  is  better  to  use  50  c.c.  in  place  of  25  c.c. 
After  shaking  out  the  ether  with  90  c.c.  of  water,  the  acids  are 
separated  as  already  described.  L.  de  K. 

Influence  of  the  Quality  of  the  Ether  on  the  Estimation  of 
Fat  in  Food-stuffs.  By  Theodor  Methner  {Ghem.  Zeit.,  1899,  23, 
37 — 38). — When  foods  contain  substances  readily  soluble  in  water  or 
alcohol,  it  is  as  well  to  extract  the  fat  by  means  of  ether  which  is 
free  from  either  water  or  alcohol.  Absolutely  anhydrous  ether  may  be 
obtained  by  allowing  ether  to  stand  over  metallic  sodium,  but  the 
author  states  that  a  very  good  ether  may  be  prepared  by  placing  the 
commercial  article  of  sp.  gr.  0'720  for  three  weeks  over  quicklime 
and  then  distilling.  This  will  extract  about  0*1  per  cent,  more  than 
the  ether  prepared  by  means  of  sodium.  L.  de  K. 

Estimation  of  Fat  in  Animal  Organs.  By  Wilhelm  Knopfel- 
MACHER  {Ghem.  Centr.,  1899,  i,  860—861  ;  from  Osterr.  Ghem.  Zeit., 
2,  122—124.  Compare  Dormeyer,  Abstr.,  1895,  ii,  540;  Frank, 
1898,  ii,  174;  Yoit,  ibid.,  175). — Fat  occurs  in  organs  in  two  forms, 
one  readily  extractable  with  ether,  whilst  the  other  seems  to  be 
mechanically  combined  with  proteid  matters  and  cannot  be  ex- 
tracted by  the  So^hlet  apparatus  \xx  1000  hours.     Aqcording  to  the 
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author,  the  best  plan  is  to  digest  the  matter  with  pepsin ;  this  dis- 
solves the  proteids  and  so  renders  all  the  fat  soluble  in  ether. 

L.  DE  K. 

Preservation  of  Hubl's  Reagent.  By  Randolph  Bolling 
(Amer.  Chem.  J.,  1899,  22,  213— 214).— The  author's  experiments 
show  that  the  alteration  of  Hubl's  reagent  as  regards  the  free  iodine 
present  is  very  rapid  and  is  only  slightly  delayed  by  using  absolute 
alcohol  in  preparing  it  or  by  excluding  air  and  light.         W.  A.  D. 

Estimation  of  Fat  in  Milk.  By  Richard  Windisch  {Landw. 
Versuchs-Stat.,  1899,  52,  209 — 211). — A  number  of  samples  of  milk 
were  analysed  by  the  methods  of  Liebermann  and  Sz6kely  (Abstr., 
1893,  ii,  308)  and  Gerber.  The  results,  which  are  given,  indicate 
that  both  methods  are  satisfactory.  N.  H.  J.  M. 

Aerometric  Estimation  of  Pat  in  Milk.  By  H.  Timpe  {Chem. 
Zeit.,  1899,  23,  436—437,  455—457.  Compare  Abstr.,  1895,  ii,  95). 
— When  milk  is  mixed  with  aqueous  potash,  a  small  but  fairly  definite 
quantity  of  the  fat  is  saponified  and  becomes  insoluble  in  ether ;  this 
constitutes  a  slight  error  in  Soxhlet's  aerometric  process.  Another 
slight  source  of  error  is  the  fact  that  the  usual  figures  represent- 
ing the  mutual  solubility  of  ether  and  water  are  not  absolutely 
correct.     Finally,    the    following    modified  formulae    are    proposed ; 

(1)  ^=^-0-075  TT;  (2)  i^==  1-4566  ^^-^7^^^^^^,  whe^    A    re- 

presents  the  weight  of  the  ether  saturated  with  water,  W  the  weight 
of  the  water,  Z  the  weight  of  the  aqueous  ether  left  after  shaking, 
aS'  the  sp.  gr.  of  the  ethereal  fat  solution,  v,  the  original  volume  of 
the  milk,  s,  its  sp.  gr.,  and  F,  the  weight  of  the  fat  it  contains. 

L.  DE  K. 

Estimation  of  Pat  in  Milk.  By  A.  A.  Bonnema  {Chem.  Zeit., 
1899,  23,  541— 542).— 10  c.c.  of  milk  are  put  into  a  100  c.c. 
cylindrical  glass  and  mixed  with  1*5  c.c.  of  aqueous  caustic  potash 
(20  grams  per  100  c.c).  After  shaking  for  a  moment,  25  c.c.  of 
ether  are  added  and  the  whole  thoroughly  shaken  for  5  minutes,  the 
glass  being  held  in  the  warm  hand.  The  glass  is  placed  in  cold 
water,  the  stopper  removed  for  a  moment,  2  grams  of  tragacanth  are 
added,  and  the  whole  is  again  thoroughly  shaken.  The  tragacanth 
absorbs  all  the  water  and  forms  a  clot,  whilst  the  ether  becomes  quite 
clear;  10  c.c.  of  the  ethereal  solution  are  now  pipetted  off  and 
evaporated  in  a  weighed  dish.  The  results  agree  with  those  obtain- 
able by  the  "  Gerber  process."  L.  de  K. 

Varying  Composition  of  Butter.  By  J.  J.  L.  van  Run  {Chem. 
Zeit.,  1899,  23,  453  -  454).— The  results  obtained  by  the  author  again 
confirm  the  fact  that  the  Reichert-Meissl  number  for  genuine  butter 
varies  from  17 — 32,  although  the  majority  of  butters  give  figures 
varying  from  23 — 26.  The  variation  is  due  to  the  condition  of  the 
cows  and  to  the  quality  of  the  food.  L.  de  K, 
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Adulteration  of  Butter.  By  Theodor  Pfeiffer  {Ghem.  Zeit.y 
1899,  23,  39 — 40). — A  sample  of  absolutely  pure  butter  gave,  on 
analysis,  a  Keichert-Meissl  number  of  only  19*4,  and  a  Koetstorfer 
number  as  high  as  219*4.  It  would  therefore  have  been  liable  to  be 
reported  as  adulterated  with  a  considerable  amount  of  margarine. 
It  was  made  from  the  milk  of  three  cows  fed  on  the  usual  mixed  diet. 

L.  DE  K. 

Butter  Analysis.  By  Alexander  Zega  {Chem.  Zeit.,  1899,  23, 
312). — Butter  is  melted  and  filtered,  and  some  of  the  fat  is  put 
into  a  test-tube  and  heated  for  2  minutes  in  the  boiling  water-bath. 
One  c.c.  is  drawn  off  with  a  small  pipette  previously  heated  and  put  into 
a  glass-stoppered  cylinder  containing  20  c.c.  of  a  mixture  of  6  parts  of 
ether,  4  parts  of  alcohol,  and  1  part  of  glacial  acetic  acid.  The 
cylinder  is  placed  in  water  at  15 — 18°,  when,  if  the  sample  is  pure,  the 
liquid  remains  clear  or  only  deposits  an  inappreciable  amount  of  fatty 
matter.  With  butter  containing  10  per  cent,  or  more  of  margarine, 
however,  a  more  or  less  abundant  deposit  is  obtained  which  may  be 
examined  microscopically.  Drawings  are  given  showing  the  consider- 
able differences  in  appearance  between  the  deposits  from  butter  and 
from  margarine.  The  process  is  also  serviceable  for  the  detection  of 
tallow  in  lard  j  drawings  of  deposits  from  lard  and  tallow  being  also 
given.  L.  de  K. 

Butter  Analysis.  By  W.  Lawrence  Gadd  (Ghem.  News,  1899, 
80,  113). — In  the  application  of  Reichert's  test,  the  use  of  alcoholic 
potash  that  has  been  kept  may  lead  to  erroneous  results  which 
may  be  obviated  by  the  use  of  solid  potash  in  the  following  manner  : 
about  2*5  grams  of  butter  fat  just  at  its  melting  point  is  treated  in 
an  8  oz.  flask  with  20  c.c.  of  methylated  spirit  freshly  distilled  from 
caustic  potash ;  about  1  gram  of  solid  caustic  potash  is  added,  and  the 
flask  plunged  into  hot  water.  The  saponification  being  complete, 
the  alcohol  is  evaporated  with  the  aid  of  a  current  of  filtered  air, 
the  mass  dissolved  in  hot  water,  acidified  with  sulphuric  acid,  and 
subjected  to  distillation,  &c.  D.  A.  L. 

Halphen's  Test  for  Cotton  Seed  Oil.  By  Paul  Soltsien  {Ghem. 
Centr.,  1899,  i,  1049;  from  Zeit.  offent.  Ghem.,  5,  106—107).— 
Halphen's  test  for  cotton  seed  oil  (Abstr.,  1898,  ii,  358)  works  well 
even  without  addition  of  amy  lie  alcohol  and  sodium  chloride.  10 
grams  of  the  sample  of  fat  are  mixed  with  2  grams  of  a  1  per  cent, 
solution  of  sulphur  in  carbon  bisulphide  and  introduced  into  a  test- 
tube  which  is  closed  with  a  cork  through  which  passes  a  tube  blown 
out  to  a  bulb;  the  mixture  is  then  heated  for  15  minutes  on  a  water- 
bath,  and  the  colour  compared  with  that  of  a  known  mixture  of  fat 
and  cotton  seed  oil  treated  in  like  manner.  The  colour,  which  is  very 
permanent,  strongly  resembles  that  of  a  solution  of  potassium  dichromate. 

The  test  is  very  useful,  because  age  or  rancidity  of  the  fats  do  not 
impair  it  in  the  least,  and  it  shows  the  presence  of  cotton  seed  oil,  even 
if  this  has  been  previously  heated  to  200°.  Lard,  tallow,  fats  from 
cheese,  sesame  oil,  olive  oil,  rape  oil,  linseed  oil,  poppy  oil,  arachis  oil, 
hazelnut  oil,  and  cod-liver  oil  are  not  affected.  L.  de  K. 


824  ABSTRACTS   OF  CHEMICAL   PAPERS. 

Presence  of  Chlorinated  Organic  Compounds  and  Absence 
of  Sulphur  Compounds  in  Cotton  Seed  Oil.     By  P.  N.  Raikow 

(Chem.  ZeiL,  1899,  23,  769—770  and  802).— Although  cotton  seed  oil 
does  not  contain  sulphur,  it  gives  the  phloroglucinol-vanillin  test 
(this  vol.,  ii,  52) ;  this  is  due  to  the  presence  of  chlorinated  com- 
pounds, which,  on  burning,  yield  hydrogen  chloride.  By  means  of 
the  tubular  lamp  previously  described,  the  oil  was  burnt  in  a  beaker 
placed  on  its  side  and  the  inner  surface  of  the  beaker  was  kept 
moistened  with  potassium  hydroxide  solution.  Dupont's  method 
(Abstr.,  1896,,  i,  409)  has  also  been  employed,  but  no  sulphur  could 
be  detected.  The  chlorinated  compound  is  not  extracted  by  water, 
but  is  somewhat  volatile  in  superheated  steam. 

Olive  oil  and  walnut  oil,  although  they  give  the  phloroglucinol 
reaction,  are  free  from  both  sulphur  and  chlorine  (compare  Fox  and 
Riddick,  Chem,  News,  1895,  71,  296;  also  Dupont  and  Charabot, 
Bull.  Soc.  Chim.,  1896,  [iii],  15,  341).  The  presence  of  chloro-deriva- 
tives  in  cotton  seed  oil  may  be  made  use  of  in  determining  whether 
this  oil  has  been  employed  in  adulterating  other  oils.  J.  J.  S. 

*'  Vegetale  "  (Cotton-Stearin) :  Isolation  of  Cholesterol  and 
Phytosterol  from  Fats.  By  P.  Wirthle  {Chem.  Zeit.,  1899,  23, 
250). — •'  Yegetale  "  consists  of  crude  cotton-stearin,  and  occurs  as  a 
yellow,  semi-solid  mass  which,  after  being  melted,  does  not  readily 
solidify.  Its  iodine  number  is  89-24,  and  its  saponification  number 
196*1.  It  gives  the  Bechi  test  in  a  very  marked  degree,  and  shows 
a  refraction  of  6 3 '3°  at  25°.  By  using  Bohmer's  process  for  the  isola- 
tion of  cholesterol  and  phytosterol,  the  latter  may  be  readily  detected, 
and  mixed  crystals  of  both  these  substances  may  be  obtained  from 
lard  adulterated  with  only  10  per  cent,  of  ''  vegetale."  Bohmer's 
process  gives  satisfactory  results  even  with  very  rancid  fats,  and  it  is 
only  when  the  samples  have  been  kept  for  many  years  under  un- 
favourable conditions  that  no  crystals  can  be  obtained.  Kreis's  process 
for  the  isolation  of  cholesterol  and  phytosterol  (this  vol.,  ii,  343) 
requires  50  grams  of  fat,  whilst  Bohmer's  test  may  be  made  with 
25  grams  only,  so  it  possesses  no  decided  advantages.  L.  de  K. 

Isolation  of  Cholesterol  and  Phytosterol  from  Fats.  By 
Otto  PoERSTER  {Chem.  Zeit.,  1899,  23,  188).— The  author  objects  to 
the  process  recommended  by  Kreis  and  Wolf  (this  vol.,  ii,  343),  as  in 
the  case  of  a  sample  of  oil  of  mustard  it  only  gave  0*03  gram  of 
phytosterol,  whilst  in  another  experiment,  conducted  by  the  author's 
process  (this  vol.,  ii,  121),  0*6  gram  was  obtained.  L.  de  K. 

New  Reactions  of  Sesam6  Oil.  By  Ferdinand  Breinl  {Chem. 
Zeit.,  1899,  23,  647). — The  author  states  that,  in  place  of  testing  for 
sesame  oil  with  hydrochloric  acid  and  a  2  per  cent,  alcoholic  solution 
of  furfuraldehyde,  a  3  per  cent,  alcoholic  solution  of  hydroxybenz- 
aldehyde,  vanillin,  or  piperonal  may,  with  advantage,  be  substituted. 

L.  DE  K. 

Bishop's  Test  for  Sesam6  Oil.  By  Hans  Kreis  {Cliem.  Zeit., 
1899,  23,  802 — 803). — Stale  sesam6  oil,  wheu  shakeu  with  an  e(jual 
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Volume  of  hydrochloric  acid  of  sp.  gr.  1*19,  turns  green,  and  if  sugar 
is  also  added,  a  blue  colour  is  developed. 

A  remarkable  result  was  obtained  by  the  author  :  a  very  rancid 
olive  oil  gave  no  colour  with  hydrochloric  acid,  but  on  adding  some 
fresh  sesame  oil,  which  also  gave  no  test  with  hydrochloric  acid,  the 
green  colour  was  at  once  apparent.     Further  results  are  promised. 

L.  DE  K. 

Analysis  of  Human  Urine.  By  William  Camerer  and  Fried - 
RICH  SoLDNER  (Zeit.  Biol,  1899,  38,  227— 290).— The  principal 
methods  of  urine  analysis  are  criticised  and  experimentally  compared. 
The  most  important  outcome  appears  to  be  that,  in  the  estimation  of 
urea  by  the  Morner-Sjoquist  method,  part  of  the  nitrogen  of  hippuric 
acid,  allantoin,  and  creatinine  is  reckoned  as  urea  nitrogen.  The 
methods  of  estimating  uric  acid,  alloxuric  bases,  ammonia,  and  other 
substances  are  also  examined.  W.  D.  H. 

[Estimation  of  Allylthiocarbimide  in]  Seeds  of  some 
Varieties  of  Brassioa  and  Sinapis.  By  Wilhelm  Kinzel  {Lanclw. 
Versuchs-Stat.,  1899,  52,  169 — 193). — The  method  employed  was  that 
of  Dirck  as  modified  by  Schlicht  (Abstr.,  1892,  1035),  except  that  the 
substance  was  steam-distilled,  as  proposed  by  Forster  {Landw.  Versuchs- 
Stat.,  1898,  50,  419).  Powdered  rape  cake  (15  grams)  and  white 
mustard  (4  grams)  are  mixed  with  water  (150  c.c.)  and  tartaric  acid 
(0"25  gram)  in  a  500  c.c.  Erlenmeyer  flask.  The  heating  of  the  steam 
flask  is  so  arranged  that  steam  begins  to  pass  over  in  about  half-an- 
hour ;  the  Erlenmeyer  flask  is  now  heated  with  a  small  flame  until,  in 
IJ  hours,  200  c.c.  has  distilled  over.  The  vapours  pass  through  a 
0*6  cm.  tube,  70  cm.  long,  into  three  receivers  (an  Erlenmeyer  flask,  a 
Will-Yarrentrapp  apparatus,  and  a  second  Erlenmeyer  flask)  con- 
taining 100,  18,  and  10  c.c.  respectively  of  alkaline  permanganate 
solution.  As  the  distillation  proceeds,  the  heating  of  both  flasks  must 
be  increased  to  avoid  violent  rising  of  the  liquid  in  the  Will-Yarren- 
trapp apparatus.  The  safety  tube  of  the  steam  flask  is  only  opened  in 
the  case  of  the  permanganate  flowing  backwards  to  the  flask  con- 
taining the  substance.  The  liquid  in  the  three  receivers  is  mixed, 
heated  for  an  hour  on  a  water-bath,  and  after  cooling  to  70°,  treated 
with  alcohol  (25  c.c.)  and  diluted  to  501  c.c.  Every  3*333  grams  of  pre- 
cipitate (KHgMn^Ojo)  corresponds  with  1'012  c.c.  of  solution  at  17  "5°. 
After  filtration  and  addition  of  a  little  acid  and  iodine,  the  sulphuric 
acid  is  determined  in  the  manner  described  by  Schlicht  (loc.  cit.),  the 
result  being  corrected  by  adding  0*00319  to  the  amount  of  barium 
sulphate  from  400  c.c. 

The  results  obtained  with  a  number  of  samples  of  different  varieties 
of  brassica  from  India  are  given.  N.  H.  J.  M. 

Estimation  of  Urea.  By  Sergei  Salaskin  and  J.  Zaleski  {Zeit. 
physiol.  Chem.,  1899,  28,  73 — 87). — The  estimation  of  urea  in  urine 
by  the  Morner-Sjoquist  method  gives  results  which  are  too  high. 
This  is  because  part  of  the  hippuric  acid  nitrogen  is  reckoned  as  urea 
nitrogen  ',  and  the  more  hippuric  acid  the  urine  contains  the  greater 
the  error.     The  method  suggested  is  to  heat  the  residue  after  the  ether 
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and  alcohol  are  evaporated  off,  in  a  glass  tube,  and  to  estimate  the 
urea  from  the  ammonia  thus  given  off.  W.  D.  H. 

Volumetric  Estimation  of  Aniline  and  Bromine.  By  Georges 
Deniges  (./.  Pharm.,  1-899,  [vi],  10,  63— 66).^A.  claim  for  priority 
with  respect  to  the  method  proposed  by  Fran9ois  (this  vol.,  ii,  713) 
for  the  estimation  of  aniline.  H.  R.  Le  S. 

Methods  of  Estimating  Alkaloids.  By  Otto  Linde  {Arch. 
Pharm.,  1899,  237,  392—408.  Compare  this  vol.,  ii,  534).— Keller's 
method  (compare  Abstr.,  1897,  ii,  84)  is  open  to  the  following  objec- 
tions. (1.)  The  assumption  is  made  that  the  solvent  either  extracts  all 
the  alkaloid,  or,  at  least,  contains  it  in  equal  concentration  throughout, 
whether  within  or  without  the  drug  ;  it  is  found,  however,  that  the 
residual  part,  including  the  much-swollen  drug,  contains  proportionally 
more  alkaloid.  (2.)  The  amount  of  solution  removed  is  assumed  to 
contain  100/120  of  the  alkaloid ;  as  a  matter  of  fact,  the  total  amount 
of  the  solution  may  have  suffered  an  increase  owing  to  the  solution  in 
it  of  fat,  and  even  of  soap.  (3.)  The  repeated  shaking  and  the  large 
amount  of  solvent  used  are  objectionable  ;  shaking  once  with  a  smaller 
quantity  suffices  if  the  volume  of  the  aqueous  solution  is  kept  relatively 
small ;  it  may  also  be  saturated  with  some  salt.  (4.)  It  is  better  to 
measure  the  quantities  of  solvent  used  than  to  weigh  them ;  pipettes 
graduated  for  use  with  water  may  be  employed. 

Ekroos'  method  (this  vol.,  ii,  74)  cannot  be  used  with  drugs  from 
which  ammonia  or  an  aliphatic  amine  is  liberated  by  treatment  with 
soda ;  neither  can  it  be  used  with  drugs  which  contain  oil,  as  in  these 
cases  a  soap  is  formed  which  dissolves  in  the  chloroform-ether,  and 
uses  up  some  of  the  sulphuric  acid. 

Katz's  method  (Abstr.,  1898,  ii,  547)  is  equally  unavailable  for  drugs 
from  which  soda  liberates  ammonia  or  an  amine. 

It  is  better  not  to  estimate  an  alkaloid  only  by  titrating  its  solution, 
but  first  to  weigh  it  after  evaporation  of  the  solution,  in  which  pro- 
cess volatile  alkalis  are  removed,  and  then  to  titrate  the  residue ;  a 
serious  discrepancy  between  the  two  results  would  indicate  adulteration. 

C.  F.  B. 

Hydrastine  Pentiodide  Hydriodide.  Volumetric  Estimation 
of  Hydrastine  and  Berberine  in  the  Root  of  Hydrastis  Canadi- 
ensis.  By  Harry  Mann  Gordin  and  Albert  B.  Prescott  {Arch. 
Pharm.,  1899,  237,  439— 446).— When  a  dilute  solution  of  hydrastine 
is  added  to  a  large  excess  of  a  solution  of  iodine  in  aqueous  potassium 
iodide,  a  dark  brown  compound,  C2iH2iOgN,HI,l5,  is  precipitated ;  this 
melts  readily  under  water  ;  it  loses  61  when  treated  with  sulphurous 
acid  or  sodium  thiosulphate. 

For  the  estimation  of  the  alkaloids  in  Hydrastis  canadiensis,  10  grams 
of  the  powdered  root  are  stirred  into  a  paste  with  a  mixture  of  alcohol, 
concentrated  ammonia,  and  ether  (1:1:6  parts  by  volume),  and  allowed 
to  remain  in  a  well-closed  vessel  for  several  hours.  The  mixture  is  then 
dried,  at  first  in  a  good  draught  and  then  over  sulphuric  acid  under 
diminished  pressure ;  the  residue  is  transferred  to  a  Soxhlet  apparatus, 
being  rinsed  out  with  powdered  barium  nitrate,  and  the  hydrastine  is 
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extracted  completely  with  absolute  ether  ;  the  ether  is  evaporated  from 
the  extract,  and  the  residue  dissolved  in  acidified  water,  and  the  solu- 
tion diluted  to  100  c.c.  In  a  graduated  100  c.c.  flask,  20 — 30  c.c.  of  a 
standard  iodine  solution  (of  about  1  per  cent,  strength)  are  placed,  20  c.c. 
of  the  filtered  hydrastine  solution  run  in,  and  the  mixture  diluted  to 
the  mark  and  shaken  until  the  pentiodide  has  all  separated  ;  the  mixture 
is  then  filtered,  and  the  excess  of  iodine  determined  by  titrating  50  c.c. 
of  the  filtrate  with  standard  sodium  thiosulphate  solution.  Every 
1  part  of  iodine  used  corresponds  with  0'60403  part  of  hydrastine. 
Or  the  alkaloid  may  be  estimated  gravimetrically  by  shaking  20  c.c.  of 
the  filtered  hydrastine  solution  with  benzene  and  ammonia,  removing 
the  alkaloid  from  the  benzene  solution  by  shaking  with  acidified  water, 
and  then  from  the  acid  solution  with  ammonia  and  ether,  the  ethereal 
solution  is  finally  evaporated  in  a  dark  place  at  the  ordinary  temperature, 
and  the  residue  of  hydrastine  weighed. 

The  residue  in  the  Soxhlet  apparatus  contains  the  berberine,  which 
is  not  soluble  in  absolute  ether ;  it  is  dried  by  passing  a  current  of  dry 
air  through  the  apparatus,  and  is  then  extracted  with  alcohol.  The 
alcohol  is  removed  from  the  extract  by  heating  it  with  200  c.c.  of 
water  on  the  water-bath ;  the  residual  liquid  is  acidified  with  acetic 
acid,  cooled,  and  filtered  into  a  conical  flask ;  in  this  it  is  shaken  for 
10 — 15  minutes  with  6 — 8  c.c.  of  acetone  and  enough  10  per  cent, 
caustic  soda  solution  to  render  the  reaction  alkaline,  and  set  aside  for 
2 — 3  hours.  The  precipitated  acetone  compound  is  washed,  and  warmed 
in  the  same  flask  with  200 — 300  c.c.  of  very  dilute  sulphuric  acid  until 
it  has  all  dissolved,  the  solution  is  poured  into  a  long-necked  Kjeldahl 
flask  and  boiled  for  IJ — 2  hours;  when  cold,  it  is  added  to  100  c.c.  of 
Nj^O  potassium  iodide  solution  contained  in  a  graduated  1000  c.c.  flask, 
diluted  to  the  mark,  shaken,  and  left  overnight.  Then  500  c.c.  are 
filtered  from  the  precipitate  of  berberine  hydriodide  into  another 
1000  c.c.  flask,  treated  with  50  c.c.  iV^/20  silver  nitrate  and  nitric  acid, 
diluted  to  the  mark,  and  filtered ;  the  excess  of  silver  is  determined  by 
titrating  500  c.c.  of  the  filtrate  with  iV/40  ammonium  thiocyanate. 
The  number  of  c.c.  of  the  iodide  solution  used,  multiplied  by  0*167125, 
gives  the  percentage  of  berberine  in  the  root.  C.  F.  B. 

Vitali's  Test  for  Veratrine.  By  Iwan  L.  Kondakofp  {Chem. 
Zeit.y  1899,  23,  4). — The  author  confirms  Kunz-Krause's  statement  that 
when  veratrine  is  evaporated  with  fuming  nitric  acid  and  the  residue 
treated  with  alcoholic  potash,  the  mixture  turns  blood-red  and  evolves 
a  strong  odour  of  coniine.  The  odorous  substance  is  really  coniine, 
and  not  yS-picoline.  L.  de  K. 

Melzer's  Picrotoxin  Reaction.  By  Hans  Kreis  (Chem.  Zeit.^ 
1899,  23,  21 — 22). — The  author  warns  toxicologists  that  cholesterol 
and  phytosterol  also  give  reactions  with  benzaldehyde  and  sulphuric 
acid  very  similar  to  that  described  as  characteristic  for  picrotoxin  by 
Melzer  (Abstr.,  1898,  ii,  650).  L.  de  K. 

Estimation  of  Proteids  in  Blood  Serum.  By  Gustave  Patein 
{J,  Pharm.y  1899,  [vi],  10,  244 — 249). — Alkaliseralhumin  is  the  name 
given  by  the  author  to  the  albumin  precipitated  by  acidifying  diluted 
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human  blood  serum  with  10  per  cent,  acetic  acid.  For  its  estimation, 
100  c.c.  of  the  serum  are  diluted  with  900  c.c.  of  water,  and  the  liquid 
is  rendered  faintly  acid  with  10  per  cent,  acetic  acid.  The  mixture  is 
left  for  24  hours,  and  the  precipitate  washed  by  decantation  with 
water  slightly  acidified  with  acetic  acid.  It  is  then  dissolved  in  60  c.c. 
of  water  previously  acidified  with  acetic  acid,  1  to  2  grams  of  sodium 
sulphate  or  chloride  are  added,  and  the  solution  boiled.  From  this 
stage,  the  process  is  the  same  as  for  the  estimation  of  albumin. 

Estimation  of  total  albumin. — 10  c.c.  of  the  serum  are  diluted  to 
100  c.c.  with  water,  the  liquid  is  rendered  very  faintly  acid  with  acetic 
acid,  and  2  grams  of  sodium  sulphate  are  added.  The  mixture  is 
boiled,  and  the  precipitate,  collected  on  a  tared  filter,  washed  with 
boiling  water,  alcohol,  and  ether,  and  dried  and  weighed. 

Estimation  of  serin  and  serum-globulin. — The  serum  previously 
diluted  with  9  times  its  volume  of  water,  is  rendered  faintly  acid  with 
acetic  acid  and  the  mixture  left  for  24  hours.  It  is  then  heated  to 
boiling,  and  the  precipitate  collected,  dried,  and  weighed. 

Estimation  of  serin. — The  serum  is  diluted  with  9  times  its  volume 
of  water,  and  100  c.c.  of  this  solution  are  saturated  with  magnesium 
sulphate.  The  liquid  is  filtered,  and  an  aliquot  part  of  the  filtrate, 
faintly  acidified  with  acetic  acid,  is  boiled,  and  the  precipitated  serin 
dried  and  weighed.  The  serum-globulin  is  estimated  by  difference. 
1000  grams  of  blood  serum  were  found  to  contain  :  total  proteids,  75*4  ; 
alkaliseralbumin,  2*45 ;  serin  and  other  proteids,  45'03 ;  and  globulin, 
27-92.  H.  R.  Le  S. 

Estimation  of  Albumin  in  Urine.  By  Georges  Denig^is  {J. 
Pharm,  1899,  [vi],  10,  97— 102).— The  author's  method  for  the 
estimation  of  casein  in  milk  (Abstr.,  1897,  ii,  532)  is  applicable  to  the 
estimation  of  albumin  in  urine.  •  For  urine  containing  not  more  than 
1*1  grams  of  albumin  per  litre,  the  method  is  as  follows:  20  c.c.  of 
mercuric  potassium  iodide  and  2  c.c.  of  glacial  acetic  acid  are  added  to 
150  c.c.  of  the  urine,  and  the  whole  diluted  to  200  c.c.  The  mixture 
is  filtered,  and  25  c.c.  of  an  ammoniacal  solution  of  potassium  cyanide 
(equivalent  to  iV720  silver  nitrate)  are  added  to  125  c.c.  of  the  filtrate, 
the  whole  left  for  2  or  3  minutes,  and  again  filtered.  To  120  c.c.  of 
the  last  filtrate,  i\^/ 10  silver  nitrate  is  added  until  a  faint,  but  permanent, 
opalescence  is  produced.  The  number  of  tenths  of  a  c.c.  of  silver 
nitrate  less  48  (a  constant)  gives  the  number  of  decigrams  of  albumin 
in  a  litre  of  urine. 

If  the  urine  contains  more  than  1  "1  grams  of  albumin  in  a  litre,  then 
the  number  of  c.c.  of  urine  used  must  be  such  that  it  shall  not  contain 
more  than  0*15 — 0*16  gram  of  albumin,  and  shall  be  a  simple  ratio  of 
150.  If  the  urine  contains  less  than  0*2  gram  of  albumin  in  a  litre, 
the  amount  is  determined  by  comparing  the  opalescence  produced  by 
the  addition  of  2  c.c.  of  a  5  per  cent,  solution  of  sodium  metaphosphate 
and  4  drops  of  sulphuric  acid  to  10  c.c.  of  the  urine  and  heating  in 
boiling  water  for  5  minutes,  with  that  produced,  under  the  same  con- 
ditions, with  urine  solutions  containing  a  known  weight  of  albumin. 

H.  R.  Le  S. 
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i,  203. 
Acetanilide,  formation  of  (Pawlewski), 

A.,  i,  594. 
action    of    fuming    nitric    acid    on ; 

jo-bromo-,    preparation    of     (Kunz- 

Krause),  a.,  i,  591,  592. 
action    of    sulphonating     agents     on 

(Armstrong),  P.,  1899,  178. 
action  of  sulphuric  acid  on  (Bagnall), 

T.,  280;  P.,  1898,  182. 
action  of  zinc  chloride  and  hydrogen 

peroxide  on  (Brautigam),  A.,  i,  754. 
oxidation  of  (Oechsner  de  Coninck), 

A.,  i,  509. 
sodium  compound  of,  action  of  phos- 
gene on  (Dixon),  T.,  384. 
Acetanilide  bromo-  and  c^t'bronio-,  action 

of  sulphonating  agents   on   (Arm- 
strong), P.,  1899,  178. 
chloro-,  ^-chloro-,   and  1  :  4-^^chloro- 

(Castoro),  a,,  i,  430. 
2  :  4-c?tchloro-    and  2:4:  6-^Wchloro-, 

formation     of     (Chattaway     and 

Orton),  T.,  1052  ;  P.,  1899,  153. 
w-diohlovo-  (Pawlewski),  A.,  i,  594. 
Acet-o-anisidide,  ^-nitro-,  ^-amino-,  and 

i?-iodo-  (Meldola),  P.,  1898,  226. 
Acetethyl-m-amidoplienol-sacchareiii 

(MoNNET  and  Koetschet),  A.,  i,  213. 
Acethydroxamic  acid,  isomeric  benzoates 

of  (Cameron),  A.,  i,  206. 
Acetic    acid,    presence    of,     in    plants 

(Lieben),  a.,  ii,  45. 
electric  conductivity  of  solutions  of,  at 

high    pressures    (Bogojawlensky 

and  Tammann),  A.,  ii,  138. 
heat   conductivity    of    (Aubel),    A., 

ii,  354. 
heat  developed  in  decomposition    of 

potassium  cyanide  by  (Berthelot), 

A.,  ii,  737. 
effect  of  pressure  on  melting  point 

curve  of  (Tammann),  A,,  ii,  636. 
freezing  point  of    mixtures  of  water 

and  (de  Coppet),  A.,  ii,  546. 
depression  of  freezing  point  of  o-nitro- 

phenol  by  (Ampola  and  Rimatori), 

A.,  ii,  353. 
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Acetic    acid,    vapour,    dissociation     of 
(Leduc),  a.,  ii,  729. 

influence  of  dissolved  acetates  on  dis- 
sociation of  (Bamberger),  A., 
ii,  548. 

diffusion  velocity  and  association  of 
(HiJFNER),  A.,  ii,  9. 

surface  tension  of  aqueous  solutions  of 
(FoRCH),  A.,  ii,  641. 

distribution  ratio  of,  between  benzene 
and  water  (Waddell),  A.,  ii,  144. 

action  of,  on  liquid  ammonia  (Frank- 
lin and  Kraus),  A. ,  ii,  202. 

action  of  sulphuric  acid  on  (Bagnall), 
T.,  279. 

deposition  of  anhydrous  ferrous  salts 
from  (Thomas),  A.,  ii,  426. 

estimation  of  (Ulsch),  A.,  ii,  802. 

■estimation  of,  in  commercial  acetates 
(Haberland),  a.,  ii,  531. 

estimation  of  formic  acid  in  presence 
of  (Leys),  A.,  ii,  132. 

separation  of,  from  other  fatty  acids 
(Holzmann),  a.,  ii,  68. 

separation  of  propionic,  butyric,  and 
formic  acids  from  (Haberland),  A. , 
ii,  531. 

separation    of,    from     isovaleric    acid 
(Chapman),  A.,  ii,  704. 
Acetic  acid,  metallic  salts,  dissociation 
of,  in  solution  (Calame),  A.,  ii,  145. 

ammonium  salt,  heat  of  dilution  of 
(DuNNiNGTON  and  Hoggard),  a., 
ii,  728. 

•copper  salt,  action  of  ammonia  on 
(Vittenet),  a.,  i,  658. 

-chromium  salt,  modifications  of  (Re- 
coura),  a.,  ii,  661,  662,  663. 

ferric  salt,  decomposition  of  (Herz), 
A.,  i,  416. 

mercury  salts,  dissociation  and  con- 
ductivity of  (Ley  and  Kissel),  A., 
A.,  ii,  486. 

mercuric  and  mercurous  salts,  decom- 
position of,  by  action  of  light  (Ber- 
thelot),  a.,  ii,  2. 

potassium  salt,  boiling  point  of  alco- 
holic solutions  of  (Krafft),  A., 
ii,  471. 

praseodymium  salt  of  (Scheele),  A., 
ii,  100. 

silver  salt,  solubility  of  (Arrheniijs), 
A.,  ii,  360. 
reaction   between   sodium    formate 
and  (NoYEs  and    Cottle),   A., 
ii,  205. 

sodium  salt,  action  of  mercuric  oxide 
and  mercuric  iodide  on,  in  presence 
of  alkali  (Hofmann),  A.,  i,  486. 
solubility  of  benzoic  acid  in  solutions 
of  (NoYEs  and  Chapin),  A., 
ii,274. 


Acetic    acid,    ^-acetophenylic    salt    of 

(Verley),  a.,  i,  426. 
i3-aminowopropylic  salt  of  (Uedinck), 

A.,  i,  498. 
amylic    salt,   density,    specific    rota- 
tion    and    molecular    volume     of 

(Frankland),  T.,  358. 
benzylic    salt,    preparation    of,    and 

^-bromo- ;     diphenylmethylic    and 

benzylidenic  salts  (Bodroux),   A., 

i,  678. 
bornylic  salt  in  oils  of  larch,  fir,  hem- 
lock, spruce,  and  rosemary  (Schim- 

MELand  Co.),  A.,  i,  63. 
a)8-c?*bromopropylic  and  ay-dichXoTiso- 

propylic  salts,   action  of  potassium 

thiocyanate      on      (Engle),       A., 

i,  3. 
c^ibromoxylenolcarbinylic     salt     (Au- 

WERs),  A.,  i,  343. 
ier^^-butylbenzylic  salt   and  2  :  5-di- 

nitro-derivative      (Verley),      A., 

i,  424. 
^richloroethylic,    ^richlorowopropylic, 

phenyl^nchlorethylic,  and  phenyl- 

^ribromethylic  salts,  action  of  zinc 

shavings  on  (Jocitsch  and  Fawor- 

sky),  a,,  i,  786. 
cyanobutylic     salt      (Henry),      A., 

i,567. 
dibutylresorcinylic  and    diamylresor- 

cinylic    salts    (Gurewitsch),    A., 

i,  880. 
ethylic  salt,  conductivity  of  salt  solu- 
tions in  (Kahlenberg  and  Lin- 
coln), A.,  ii,  397. 

melting  point  of  (Ladenberg  and 
Krugel),  a.,  ii,  545. 

viscosity  of  solutions  of,  in  thymol 
(Schall),  a.,  ii,  640. 

reactions  of  metallic  salts  dissolved 
in  (Naumann),  A.,  ii,  423. 

velocity  of  formation  and  hydro- 
lysis of  (Sudborough  and  Lloyd), 
T.,  474;  P.,  1899,  3. 

hydrolysis  of  (Muller),  A., 
ii,  359. 

velocity  of,    hydrolysis  in  aqueous 
alcoholic    solution    (Kistiakow- 
sky),  a.,  ii,  13. 
methylic  salt,   hydrolysis  of,   by  di- 

phenyliodonium    hydroxide     (Sul- 
livan), A.,  ii,  398. 
o-phenylbenzylic    salt    (Fanto),    A., 

i,  367. 
phenylic,  and  o-nitro-,  guaiacylic  and 

eugenylic     salts      (Freyss),      A. 

i,  874. 
jp-toluoylcarbinylic  salt  (Collet),  A., 

i,  55. 
toluquinone-w-oxime  salt  (Bridge  and 

Morgan),  A.,  i,  130. 
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Acetic  acid,  amino-.     See  Glycocine. 
bromo-,  from  action  of  hydrogen  per- 
oxide and  of  nitric  acid  on  di- 
bromodimethyl  diketone  (Keller 
and  Maas),  A.,  i,  11. 
Z-amylic  salt,  molecular  rotation  of 

(Walden),  a.,  ii,  622. 
ethylic  salt,  action  of  sodium  alkyl- 
oxides      on      (Bischoff),       A., 
i,  669. 
ethylic  salt,  condensation  of,  with 
ethylic  cyanodimethylglutarate 
(PERKiNand  Thokpe),  T.,  900 ; 
P.,  1899,  184. 
condensation     of,     with    ethylic 
a-cyano-)8-phenylglutarate 
(Thorpe  and  Udall),  T.,  905  ; 
P.,  1899,  184. 
bromothio-,  barium  salt,  from  action 
of  barium  manganate  on  bromhydr- 
oxyethanesulphonic  acid  (Kohler), 
A.,  i,  489. 
'    chloro-,    influence    of     pressure    on, 
melting  point  of  (Hulett),  A., 
ii,  469. 
solutions,  solid  and  liquid,    of,  in 

naphthalene  (Cady),  A.,  ii,  405. 
mercury  salts,  dissociation  and  con- 
ductivity of  (Ley  and  Kissel), 
A.,  ii,  486. 
potassium  salt,  action  of  mercuric 
oxide  on  (Hofmann),  A.,  i,  486. 
ethylic  salts,  velocity  of  hydrolysis 
of,  in  aqueous  alcoholic  solution 
(Kistiakowsky),  a.,  ii,  13. 
rnoTW-  and  c?z-chloro-,   sodium  salts, 
electrolysis      of      (Troeger     and 
Ewers),  A.,  i,  12. 
mono-,   di-,   and   ^n-chloro-,    electric 
conductivity   of  solutions   of,  at 
high  pressures  (Bogojawlensky 
and  Tammann),  A.,  ii,  138. 
influence     of,     on    dissociation    of 
chlorine    in  water  (Jakowkin), 
A.,  ii,  736. 
and  mono-,  di-  and  ^n'-bromo-  and 
iodo-derivatives,ethylic  salts,  velo- 
city of  formation  and  hydrolysis  of 
(SuDBOROUGH  and    Lloyd),   T., 
476  ;  P.,  1899,  3. 
«?zchloro-,    from  action  of  potash   on 
ethylic  tetrachloracetonecarboxylate 
(Dootson),  T.,  171 ;  P.,  1899,  9. 
di-    and    ^ri-chloro-,    and    potassium 
salts,    molecular  refraction  of  solu- 
tions of  (Hallwachs),  a.,  ii,  462. 
cyano-,  action  of  cuprous  chloride  on 
(Rabaut),  a.,  i,  557. 
amylic  salt,   action  of  ethylic  and 
methylic    orthoformate     on,     in 
presence     of     acetic     anhydride 
(Bollemont),  a.,  i,  736. 


Acetic     acid,     'cyano-,     ethylic     salt, 
electrical  dispersion  of  (Lowe), 
A.,  ii,  201. 
action  of  amylic  formate  on  sodium 
derivative  of  (Bollemont),  A., 
i,  736. 
action  of  ethylenic  and  trimethyl- 
enic  bromides  on  sodium  deri- 
vative of  (Carpenter  and  Per- 
kin),     T.,     921;     P.,      1899, 
133. 
condensation  of  sodium  derivative 
of,     with     ethylic    a-bromwo- 
amylacetate  (Lawrence),   P., 
1899,  163. 
action  of  ethylic  bromzsobutyrate 
on  sodium  derivative  of  (Bone), 
P.,  1899,  5. 
condensation    of,     with    ethylic 
o-bromopropionate  (Bone   and 
Sprankling),  T.,  852. 
action  of,  on  ethylic  cinnamate 
Thorpe  and  Udall),  T.,  906 ; 
P.,  1899,  184. 
condensation    of  sodium    deriva- 
tive   with    ethylic    dimethyl- 
acrylate  (Perkin  and  Thorpe), 
T.,  52. 
condensation  of  sodium  derivative 
with  ethylic  ;8-^sopropylacrylate 
(Howles    and    Thorpe),   P., 
1899,  104. 
condensation  of,    with   quinones 
and     with    indones    (Lieber- 
mann),  a.,  i,  522. 
and  methylic  salt,  action  of  iso- 
valeric   chloride    on   (Klobb), 
A.,  i,  113. 
fluoroc^ibromo-,    formation    of,    salts, 
amide,  and  bromide  (Swarts),  A., 
i.  254,  734. 
Acetic  acid  bacteria  (Hoyer),  A. ,  ii,  784. 
Acetic    anhydride,   action    of,   on    the 
higher    fatty    acids   (Albitzky),    A,, 
i,  862. 
Acetic  chloride,   ^ribromo-,   ^nchloro-, 
formation  of  (Swarts),  A.,  i,  254,  734. 
Acetic  fluoride,  ^nbromo-,  fluorochloro- 
bromo-,  and  fluoroc^ibromo-  (Swarts), 
A.,i,  254. 
Acetic  series,  chloro-derivatives,  thermo- 
chemistry of  (Rivals),  A.,  ii,  204. 
Acetimidoacetylphenyltriazoline  (Bam- 
berger and  VON  Goldberger),  A., 
i,  547. 
5-Acetimido-l :  3-diphenylpyrazoluie 

(Seidel),  A.,  i,  138. 
Acetimidodiphenyltriazoline     (Cuneo), 

A.,  i,  549. 
Acetimidoethylic  ether,  from  action  of 
alcohol  on  cyanoform  (Hantzsch  and 
Osswald),  a.,  i,  405. 
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Acetoacetic  acid, 

ethylic  salt,  stability  of,  towards  al- 
kalis, relative  to  that  of  ethylic 
dimethylacetoacetate  (Fischer), 
A.,  i,  262. 

conductivity  of  salt  solutions  in 
(Kahlenberg  and  Lincoln),  A., 
ii,  397. 

compound  obtained  by  action  of,  on 
carvone,  desmotropic  forms  of 
(Rare),  A  ,  i,  289. 

trimethylenemercaptole  of  (Auten- 
RiETH  and  Wolff),  A.,  i,  580. 

action  of  aluminium  amalgam  on 
(TiSTSCHENKO),  A.,  i,  408. 

action  of  cyanogen  on  (Traube), 
A.,  i,  192. 

action  of  ethylic  thiocyanate  on 
sodium  derivative  of  (Kohler), 
A.,i,  738. 

action  of  ^-phenetidine  on  (Fog- 
lino),  A.,  i,  132. 

condensation  of,  with  anisamidine 
(Gabriel  and  Colman),  A., 
i,  638. 

condensation  of,  with  benzidine 
(Heidrich),  a.,  i,  366. 

condensation  of  sodium  derivative, 
with  ethylic  o-bromopropionate 
and  a-bromisobutyrate  (Bone  and 
Sprankling),  T.,  847. 

condensation  of,  with  ethylic  phenyl- 
propionate  (Ruhemann),  T.,  251 ; 
P.,  1899,  6. 

condensation  of,  with  ethylic^-nitro- 
phenylpropiolate,  and  with  ethylic 
acetylenedicarboxylate  (Ruhe-. 
MANN  and  Cunnington),T.,  782  ; 
P.,  1899,  169. 

copper  compound  and  basic  copper 
methoxide  of  (Wislicenus),  A., 
i,  192. 

copper  derivative,  action  of  aliphatic 
thiocyanates  on  (Kohler),  A., 
i,  737. 

determination     of     the    molecular 
weight  of  the  sodium  derivative 
of  (VoRLANDER  and  Schilling), 
A.,  i,  672. 
cyano-,  ethylic  salt,  from  decomposi- 
tion of  ethylic  dicyanacetoace- 
tate  (Traube),  A.,  i,  192. 
copper  derivative  (Kohler),  A., 
i,  737. 
dicy&no-  {a-aceiyl-^-cyano-$-iminopro- 

pionie  acid),  ethylic  salt,  and  action 

of  ethylic  acetoacetate  and  ethylic 

malonate  on  (Traube),  A.,  i,  192. 
Acetoacetic  benzidide  and  salts  (Heid- 
rich), A.,  i,  367. 
Acetoacetoxybenzophenoneplienylimine 
(Graebe  and  Keller),  A.,  i,  703. 


Acetoallylamide,    and    the    action    of 

bromine  on  it  (Chiari),  A.,  i,  325. 
o-Acetobenzylanisidide,  /y-nitro-  (Paal 

and  Benker),  A.,i,  587. 
Acetobenzylic    cyanide    (Beckh),    A., 

i,  211. 
Acetobenzyl-m-      and     -jo-nitranilides, 
^)-iiitro-    (Paal    and    Benker),    A., 
i,  587. 
Aceto-m-bromobenzliydrazide  (Curtius 

and  Portner),  A.,  i,  136. 
i)-Acetobromophenylliydrazide      hydro- 
cyanide  (Freer),  A.,  i,  357. 
Acetocarbamide,  chloro-,  action  of  alky  1- 
sulphinates     on,    and      action     of 
potassium  hydrosulphide  and  thio- 
cyanate on  (Frerichs),  A.,  i,  795, 
796. 
thiocyano-  (Frerichs),  A.,  i,  796. 
Acetocarbanilide,  formation  of  (Dixon\ 

T.,  384. 
Aceto-^-  diacetoxydiphenylamide 

(Schneider),  A.,  i,  499. 
Acetodiphenylamidotriazine       (  Th  i  e  i  £ 

and  Bihan),  A.,  i,  47. 
Acetodiphenylcarbamide  (Dixon),    T., 
395. 
formation  of  (Dains),  A.,  i,  593. 
Acetoetbylbornylamide  (Forster),  T.. 

946. 
AcetoetliylnaplitliaphenosafiEranine 

(Schaposchnikoff),  a.,  i,  506. 
Acetoethyh'sorosinduline     (Schaposch- 
nikoff), A.,  i,  506. 
Acetohydrazide,  action  of  heat  on  (Pel- 

LizzARi),  A.,  i,  858. 
Acetol.     See  Acetyl carbinol. 
Acetomethylanilide,  action  of  methylic 
iodide  on  (Wedekind),  A.,  i,  352. 
^-nitro-  (Stoermer  and  Hoffmann), 
A.,  i,  43. 
Acetomethyl-o-toluidide     (Gnehm     and 

Blumer),  a.,  i,  266. 
Acetomethyl-o-toluidine-j9-sulplionic 

acid  (Gnehm  and  Blumer),  A.,  i,  266. 
2-Acetometliyl-wi-xylidide     (Friedlan- 

der  and  Brand),  A.,  i,  351. 
4-Acetometliyl-m-xylidide  (Pinnow  and 

Oesterreich),  a.,  i,  203. 
Aceto-a-naphthylamide,   action  of  sul- 
phuric acid  on  (Bagnall),  T.,  280  ; 
P.,  1898,  182. 
Aceto  -  )8-naphtliylsulplionehy  drazide 

(Curtius  and  Lorenzen),  A.,  i,  149. 
Acetone,  from  oxidation  of  dimethyl- 
acrylic  acid,  and  its  j^-bromo- 
phenylhydrazine  compound  (Cross- 
ley  and  Le  Sueur),  T.,  165;  P., 
1898,  219. 
E.M.F.  of,  copper  |  zinc  cell  with 
hydrochloric  or  ^rzchloracetic  acid 
in  (Salvadori),  A.,  ii,  721. 
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Acetone,  conductivity  of  electrolytes  in 

(DuTOiT and  Feideeich),  A.,ii,  350. 
boiling  points  of  mixtures   of,    with 

alcohol    or    chloroform    (Thayee), 

A.,  ii,  402. 
boiling  point   curves  of  mixtures  of, 

with    raethylic    alcohol    (Pettit), 

A.,  ii,  632. 
boiling   points   of  mixtures   of,  with 

chloroform  or  carbon  tetrachloride 

(Haywood),  A.,  ii,  632. 
melting  point  of    (Ladenbueg    and 

Keugel),  a.,  ii,  545. 
lowering  of  the  freezing  point  of  water 

by  (Waddell),  A.,  ii,  403. 
composition  of  mixed  vapours  of  water 

and  (Caevetii),  A.,  ii,  467. 
solubility   of  some   metallic    salts  in 

(Rohland),  a.,  ii,  144. 
reactions  of  metallic  salts  dissolved  in 

(Naumann),  a.,  ii,  423. 
aqueous,    solutions  of  naphthalene  in 

(Cady),  a.,  ii,  82. 
equilibrium  between  water,  potassium 

chloride   and  ;    and  between  water, 

naphthalene  and  (Snell),A.,  ii,407, 

408. 
oxidation  of,    by  potassium   perman- 
ganate (Cochenhausen),  a.,  i,  251. 
combination  of, with  mercuric  sulphate 

(DENiGfes),  A.,  i,  22,  256  ;  (Oppen- 

heimee),  a.,  i,  475. 
condensation   of,  with  iw?obutaldehyde 

(Franke  and  Kohn),  A.,  i,  11. 
behaviour  of  the  phenylhydrazone  of, 

towards   benzoic    chloride,    benzoic 

anhydride,       benzaldehyde,       and 

phthalic    anhydride    (Feeee),    A., 

i,  357. 
origin  of,  in  the  living  body  (Cotton), 

A.,  ii,  780. 
oxidation  .    of,      in      the      organism 

(ScHWAEz),  A.,  ii,  40. 
detection  of  (Maleeba),  A.,  ii,  132. 
detection  of,  in  formaldehyde  (Smith), 

A.,  ii,  188. 
detection  of,  in  urine  (Studee),  A., 

ii,  190. 
estimation  of  (DBNiotis),  A.,  ii,  256. 
Acetone,  bromo-,  action  of,  on  trimethyl- 

amine  (Beendlee  and  Tafel),  A., 

i,  104. 
2Jentahvomo-  (Kellee  and  Ma  as).  A., 

i,  11  ;  (Beegesio  and  Sabbatani), 

A.,  i,  733. 
chloro-,  action  of  primary,  secondary, 
and  tertiary  bases  on  (Schmidt), 
A.,i,  4. 

condensation  of,  with  ethylic  acetone - 
dicarboxylate  in  presence  of  am- 
monia (Feist  and  Molz),  A., 
i,  675. 
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Acetone,     ^/-dichloro-    (Posnee),      A., 
i,  605. 
peniiodo-  (PERATONEEand  Leonaedi), 

A.,  i,  421. 
nitro-  (Heney),  A.,  i,  251  ;  (Lucas), 
A.,  3,  433. 
and  the  action  of  sodium  ethoxide, 
piperidinomethylic    alcohol    and 
phenylhydrazine  on  it  (Heney), 
A.,  i,  475. 
isonitro-   (Hantzsoh  and  Veit),  A., 
i,  403  ;  (Lucas),  A.,  i,  433. 
Acetoneaminodlcyanodiamidine,  hydro- 
chloride of  (Thiele  and  Uhlfeldee), 
A.,  i,  119. 
Acetonebenzil,    condensation    of,   with 
benzaldehyde   (Japp   and    Findlay), 
T.,  1026;  P.,  1899,  164. 
Acetonechloroform       (Cameeon       and 
Holly),  A.,  i,  323. 
reduction  of,  by  zinc  dust  (Jocitsch), 

A.,  i,  748. 
acetate,    action   of  zinc  shavings  on 
(Jocitsch    and    Fawoesky),    A., 
i,  786. 
Acetonecyanhydrin.       See   a-Hydroxy- 

mbutyronitrile. 
Acetonedicarboxylic     acid,     action    of 
bromine  on  (Beegesio  and  Sabba- 
tani), A.,  i,  783. 
detection  of  (DenigIss),  A.,  ii,  454. 
ethylic  salt,  action  of  chlorine  and  of 
bromine  on  (Dootson),  T.,  169  ; 
P.,  1899,  9. 
condensation  of,  by  sodium  ethoxide, 
hydrogen  chloride,  ethylic  chlor- 
or    brom-acetate,   or    magnesium 
(Jeedan),  T.,  808  ;  P.,  1899,  151. 
condensation  of,  with  chloracetone, 
in   presence   of  ammonia   (Feist 
and  Molz),  A.,  i,  675. 
Acetonedicarboxylic  acid,   ^c^rachloro-, 
ethylic  salt,  and  action  of  potash  and 
of  ammonia  on  it  (Dootson),  T.,  169  ; 
P.,  1899,  9. 
Acetone-ethylmercaptole,  nitroso-  (Pos- 

ner),  a.,  i,  605. 
Acetone-oils    (Buisine    and    Buisine), 

A.,  i,  475  (Duchemin),  A.,  i,  859. 
Acetoneoxalic   acid,    etliylic  salt,    elec- 
tiical  dispersion  of  (Lowe),  A.,  ii,  201. 
Acetonetricarboxylic  acid,  ethylic  salt, 
and  action  of  ethylic  malonate  on,  in 
presence  of  sodium   ethoxide  (Will- 
stattee),  a.,  i,  576. 
Acetonitrile,    conductivity    of    electro- 
lytes in  (Dutoit  and  Feiderich), 
A.,  ii,  350. 
specific  heat,  and  heat  of  vaporisation 

of  (Luginin),  a.,  ii,  354. 
action  of  cuprous  chloride  on(RABAUT), 
A.,  i,  557. 
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Acetonitrile,    chloro-,    from    action    of 
pliosphoiiis  pentachloiide  on  dimethyl- 
glycoUonitrile  (Henuy),  A.,  i,  256. 
)8-Aceto-^-iiitrophenyldimethylhydraz- 

ide  (Hyde),  A.,  i,  689. 
/3-Aceto-^-nitrophenylhydrazide(HYDE), 

A.,  i,  688. 
Acetonuria      in     phloridzin     poisoning 

(Geelmuyden),  A.,  ii,  235. 
Acetonylacetonebisaminoguanidiue 

(Thiele  and  Drallk),  A.,  i,  8. 
Acetonylmetliylpyridine  chloride 

(Schmidt),  A.,  i,  5. 
Acetonylpiperidine       (Schmidt       and 
Knuttel),  A.,  i,  229. 
hydrochloride  (Schmidt),  A.,  i,  5. 
Acetophenone,    conductivity  of  electro- 
lytes in  (Dutoit  and  Friderich), 
A.,  ii,  350. 
arsenic  acid  compound  of  (Klages  and 

Lickroth),  a,,  i,  599. 
action  of,   on  stannic  bromide  (Gar- 

ELLi),  A.,  ii,  271. 
action   of  phenanthraquinone    on,    in 
presence    of    ammonia    (Japp    and 
Meldrum^,  T.,  1032  ;  P.,  1899,  166. 
condensation  of,  with  benzil  (Wisli- 
cexus  and  Lehmann),  A.,  i,  59. 
Acetophenone,  bromo-,  action  of  primary, 
secondary,    and    tertiary    bases    on 
(Schmidt),  A.,  i,  4. 
w-chloro-  (Collet),  A.,  i,  55. 
cyano-,  preparation  of  (Seidel),  A., 

i,  138. 
w-iodo-  (Paal  and  Stern),  A.,  i,  367. 
a-iodo-,     and    a-isomtro-     and    salts 

(Lucas),  A.,  i,  433. 
zsonitro-,      electrolytic     conductivity 
and       dissociation       constant       of, 
(Hantzsch  and  Veit),  A.,  i,  402. 
Acetophenoneaminoguanidine     (Wede- 

kind  and  Bronstein),  A.,  i,  829. 
Acetophenonediphenylhydrazone,cyano- 

(Seidel),  a.,  i,  139. 
Acetophenonephenanthraquinone.      See 

9-Hydroxy-9-phenacylphenaiithrone. 
Acetophenonephenylhydrazone,     cyano- 
(Seidel),  a.,  i,  138. 
?/i-nitro-  (Rougy),  A.,  i,  753. 
^-nitro-  (Hyde),  A.,  i,  689. 
Acetcphsnone-o-sulphophenylhydr- 

azone,  7»-nitro-  (Kougy),  A.,  i,  753. 
Acetophenylamidobenzimidazole    ( Pix- 

Now  and  Wiskott),  A.,  i,  501. 
Aeetophenylcarbamide   (Walther  and 
AVlodkowski),  a.,  i,  590. 
chloro-    and    thiocyano-    (Frerichs), 
A.,  i,  797. 
Acetophenylfurfurylamine    (Marquis), 

A.,  i,  798. 
)8-Acetophenylhydrazide      (Leighton), 
A.,  i,  51  ;  (Bamberger),  A.,  i,  108. 


Acetophenylhydrazidoformic  acid' 

ethylic  salt  (RupE  and    Labhardt), 

A,,  i,  356. 
Acetophenylhydrazonecarbodiphenyl- 

amine,  and  trihiomo-  (Schall),  A. 

i,  281. 
Acetophenylpiperidine,      hydrobromide 

(Schmidt),  A.,  i,  5, 
Acetophenylsemicarbazide  (Curtius  and 

13UKCKHARDT),  A,,  i,  137. 

Acetopropylamide,  jSy-oJibromo-,  and  the 

action  of  water  on  it  (Chiari),  A., 

i,  325. 
Aceto-o-propylanilide    (Piccinini    and 

Camozzi),  a.,  i,  74. 
Aceto-jS-propylidenebenzenesulphone- 

hydrazide  (Curtius  and  Lorenzen), 

A.,  i,  149. 
Acetotetrethyl-^n-aminophenolsaccliar- 

ein    (MoNNET    and   K(etschet),   A., 

i,  213. 
Aceto-?n.-toluidide,  w-^rifluoro- 

(SwARTs),  A.,  i,  197. 
0-  and  ^-Acetotoluidides,  action  of  sul- 

phonating   agents  on    (Armstrong), 

P.,  1899,  178. 
Aceto-o-  and  ^^-tolylcarbamides    (Wal- 
ther     and       Wlodkowski),       A., 

i,  590. 
Acetotrimethyl-?^i-phenylenedianiide 

hydriodide  (Jaubert),  A.,  i,  684. 
Acetoxime,  union  of,  with  j9-nitrodiazo- 
benzene  (Bamberger),  A.,  i,  590. 

chloro-,    derivatives    of    (Matthaio- 
poulos),  a.,  i,  10. 
Acetoximephenylcarbamide,         chloro- 

(Matthaiopoulos),  a.,  i,  10. 
^-Acetoxy-a-benzamidocinnamic       acid 

lactimide  (EuLENMEYERand  Halsey), 

A.,  i,  760. 
Acetoxybenzeneazo-3-hydroxy-2'- 

phenyl-1-methylbenzoxazole    (Hein- 

rich),  a.,  i,  172. 
Acetoxybenzodiphenylfurfuran      (Japp 

and  Meldrum),  T.,  1041  ;  P.,  1899, 

167. 
o-Acetoxybenzylacetanilide   (Paal  and 

Hautel),  a.,  i,  749. 
2-Acetoxybenzylideneacetophenoiie,     5- 

bromo-    and     rftbromide    (von    Kos- 

TAXECKi  and  Ludwig),  A. ,  i,  220. 
o-Acetoxybenzyl-7n-  and  -jo-nitracetanil- 

ides  (Paal  and  H artel),  A.,  i,  749. 
o-Acetoxybenzyl-o-nitraniline       (Paal 

and  H artel),  A.,  i,  748. 
Acetoxychalkones    (von     Kostanecki 

and  Tambor),  A.,  i,  704. 
Acetoxydec  anaphthene       (  Marko  wni- 

KOFF  and  Rudewitsch),  A.,  i,  582. 
4-Acetoxydiacet-o-phenylenediamide 

(Kehrmaxn       and       Gauhe),      A,, 

i.  28. 
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2'-Acetoxy-4' :  6'-diethoxychalkone   and 

bromo-c^ibromide   (von   Kostanecki, 

Tambor,      and      Bednarski),      A., 

i,  892. 
7-Acetoxydietliylacetoacetic  acid, 

ethylic   salt,    and    wiowobromo-deriva- 

tive  ;  also  decomposition  and  hydrolysis 

(Conrad  and  Cast),  A,,  i,  193. 
2'-Acetoxy-4':  6'-diniethoxyclialkoiie  and 

bromo-^zbromide   (von    Kostanecki, 

Tambor,      and      Emilewicz),      A., 

i,  892. 
2'-Acetoxy-3 : 4-dimetlioxy-4'-ethoxy- 

chalkone     (von     Kostanecki     and 

RozYCKi),  A.,  i,  911. 
2'-Acetoxy-4':6'-dimetlioxy-3 :  4-metliyl- 

enedioxychalkone,  .  dihvomo-     (von 

Kostanecki,    Tambor,    and    Her- 

stein),  a.,  i,  893. 
7-Acetoxydimethylacetoacetic         acid, 

niethylic      salt,      decomposition      of 

(Conrad  and  Cast),  A.,  i,  114, 
3-Acetoxy-l :  2-diinetliylbenzoxazole 

(Henrich),  a.,  i,  172. 
Acetoxy-ao-  dimethylglutaconic        acid 

and   its    anhydride    and    ^-toluidide 

(Reformatsky),  a.,  i,  482. 
)8- Acetoxy-aaj-  dimethylglutaric        acid 

and  its  anhydride  and  monotoluidide 

(Reformatsky),  A.,  i,  482. 
Acetoxydiphenylene  ketone  (Heyl),  A., 

i,  216. 
)3-Acetoxyetlianesulphonic      acid,      a- 

bromo-  (Kohler),  A.,  i,  488. 
Acetoxyethylenesulphonic  acid  {aceti/lis- 

elhionic    acid),     action     of    heat    on 

(Kohler),  A,,  i,  19. 
2-Acetoxyflavone    (von     Kostanecki, 

Levi,  and  Tambor),  A.,  i,  371. 
2?-Acetoxyliydrazobenzene,     transforma- 
tion of  (Jacobson  and  Tigges),  A., 

i,  274. 
Acetoxyhydroxydiketonaphthadihydro- 

pyrazole  (von  Pechmann  and  Seel), 

A.,  i,  948. 
Acetoxyhydroxydimethylglutaric   acid, 

lactone  of,  and  its  aniline  salt  (Law- 
rence), T.,  421. 
Aceto-?n-xylylcarbamide  ( Walther  and 

VVlodkowski),  a.,  i,  591. 
4-Acetoxy-3-inethoxybenzoiiitrile,        5- 

nitro-  (Vogel),  A.,  i,  698. 
2'-Acetoxy-3-methoxy-4 :  4'-diethoxy- 

chalkone    (von    Kostanecki    and 

Rozycki),  a.,  i,  912. 
2- Acetoxy-4-inetliylaiithraquinoiie  (  Bls- 

trzycki    and    de     SiiErPEii),     A., 

i,  151. 
4'-Acetoxy-a-naphthaflavoiie     (Keller 

and  YON  Kostanecki),  A.,  i,  524. 
o-Acetoxyphenylcrotonic  acid,  dihvomo- 

(Thiele  and  Mayr),  A,,  i,  612. 


jS-Acetoxytetrametliylglutaric  acid  and 

its  anhydride  and  paratoluidide,  and  its 

dissociation  constant  (Michailenko), 

A.,  i,  482. 

Acetoxytrimethylsuccinic        anhydride 

(Komppa),  a.,  i,  420. 
m-Acetoxy-^-xylic   acid  (Perkin),   T., 

189. 
Acetylacetone,    metallic    derivatives   of 
(LJRBAiNand  Debierne),  A.,  i,  789. 
action  of  cyanogen  on  (Traube),  A., 

i,  192. 
condensation     of,    with     anisamidine 
(Gabriel  and  Colman),  A.,  i,  639. 
condensation  of,  with  ethylic  phenyl- 
propiolate  (Ruhemann,)    T.,    415  ; 
P.,    1899,    15  ;     (Ruhemann    and 
Cunnington),  T.,   780;  P.,  1899, 
169. 
Acetylacetone,  cyano-,  from  the  decom- 
position     of      c^icyanacetylacetone 
(Traube),  A,,  i,  192. 
f^tcyano-  {cyaniminomethylacetyl- 

acetone),   and  the  action  of  acetyl- 
acetone,   ethylic   acetoacetate,    and 
alcohol  on  it  (Traube),  A.,  i,  192. 
dit\i\o-,  compounds  of,  with  ammonia 
and  methvlamine  (Vaillant),  A., 
i,  415. 
Acetylacetonebisaminoguanidine, 
nitrate  of  (Thiele  and  Dralle),  A., 
i,  8. 
Acetylacetonechloral  (Gigli),  A.,  i,  12. 
Acetylacetonephenylimide,  diihio-,  and 
its  c^ihydrochloride,  and  condensation 
product  with  benzidine   (Vaillant), 
A.,  i,  595. 
Acetylalizarin  (Perkin),  T.,  447;  P., 

1899,  QQ. 
Acetylalochrysin       (Oesterle),        A., 

i,  538. 
Acetyh'soamylacetyl.     See    Methyl  iso- 

liexyl  ketone. 
Acetylamylurethane,  chloro-  and  thio- 

cyano-  (Frericiis),  A.,  i,  795,  796. 
a-2  and  )8-2-AcetylangelicaIactones 
(Knorr  and  Caspari),  A.,  i,  194. 
Acetyla  nhydroindoneresorcinol      ether 
and     Acetylanhydronaphthaquinone- 
resorcinol  (Liebermann),  A.,  i,  523. 
i^-Acetylanisoil,  compound  of,  with  phos- 
phoric acid  (Klages  and  Lickroth), 
A.,  i,  599. 
Acetyl-2  anisylideneacetyl-1-naphthol 
(Kellkr  and  von  Kostanecki),  A., 
i,  524. 
Acetylanisylidene-4-ethoxy-2-hydroxy- 
acetophenone   (von  Kostanecki  and 
Osius),  a.,  i,  370. 
Acetylanisylidene-2-hydroxyacetophen- 
one    (Herstein    and  von  Kostan- 
ecki), A.,  i,  369. 
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Acetylanisylidenepaeonol     (von     Kos- 

TANECKi  and  Osrus),  A.,  i,  370. 
Acetyl-o-anisylpentahydro-l  :  8  :  5-di- 

thiodiazine  (Buscii  and  Best),   A., 

i,  955. 
Acetylation,  with  the  help  of  sulphuric 

acid  (Skkaup),  A.,  i,  112. 
Acetylbenzoin-yellow    (Graebe),      A., 

i,  220. 
Acetylbenzoylfurfuranoxime(MARQUis), 

A.,  i,  798. 
Acetylbenzylidenepaeonol    (Emilewicz 

and  VON  Kostanecki),  A.,  i,  368. 
Acetylbrazilein  (Herzig),  A.,i,  381. 
p-AcetyUert.  butylbenzene       (  Verley), 

A.,  i,  425. 
Acetyh'sobutylurethane,    chloro-    (Fre- 

RicHs),  A.,  i,  795. 
7-Acetylbutyric  acid,  electrical  conduc- 
tivity of  (von  Schilling  and  Vor- 

lander),  a.,  i,  879. 
Acetylcalycin  (Hesse),  A.,  i,  385. 
Acetylcamphoroxime        (  Frankforter 

and  Mayo),  A.,  i,  713. 
Acetylcaniiabinol  (Wood,  Spivey,  and 

Easterfikld),  T.,  25. 
Acetylcarbinol  {acetol),  formation  of,  by 

the  action  of  bromine  water  on  propyl- 

enic  glycol  (Kling),  A.,  i,  787. 
Acetylcerin  (Thoms),  A.,  ii,  324. 
Acetylbischlorindonephlorogluciiiol 

(Liebermann),  a.,  i,  523. 
Acetylchlorindoneresorcinol  ether(  Lieb- 
ermann), A,,  i,  523. 
Acetylchlorodextrose,     preparation    of, 

and   action    on    )8-naphthol,    o-   and 

j9-cresol    and    carvaorol    (Ryan),    T.., 

1055;  P.,  1889,  196. 
Acetylchlorogalactose,    preparation    of, 

and  its  action  on  )8naplithol  (Ryan), 

T.,  1057  ;  P.,  1899,  196. 
Acetylcitryltriphenylhydrazide,        tri- 

acctyl  derivative  (Manuelli  and   de 

RiGHi),  A.,  i,  885. 
Acetyldehydrotetramethylhaeinatoxyl- 

one  (GiLBODY  and  Pekkin),  P.,  1899, 

28. 
Acetodehydrotrimethylbraziloiie    (Gil- 

BOBY  and  Peukin),  P.,  1889,  28. 
Acetyldesmotroposantonins,  d-  and   Z-, 

combination  of,  to  form  a  laevorotatory 

compound  (Andreocci),  A.,  i,  931. 
Acetyldesmotroposantonins,    r-    and   l- 

(Andreocci  and  Bkrtolo),  A.,  i,  301. 
Acetyldesylthymol    (Japp    and    Mel- 
drum),  T.,  1037  ;  P.,  1899,  167. 
7-Acetyldiethylacetoacetic    acid  (2:2- 

dieihyl-^  :5-hexancdionoicacid),  ethylic 

salt,    and  copper  derivative  (Conrad 

and  Gast),  A.,  i,  194. 
Acetyldiethylindolenineformoxime 

(Plancher),  a.,  i,  453. 


7-Acetyl-/8)8-dimethylbutyric  acid,   rom 

action   of  phoroiie   on  ethylic  sodio- 

malonate,  and  its   methylic  salt  and 

semicarbazone  (Vorlander  and  Gart- 
ner), A.,  i,  259. 
7-Acetyl-77-diniethylbutyric  acid.     See 

7-Dimethylhexan-5-onoic  acid. 
e-Acetyl-S-dimethylheptoic  acid,  and  its 

oxime  and  semicarbazone  (Leber),  A., 

i,  743. 
2- Acetyl- 1 :  l-diniethylci/cZoliexanone-3, 

and  its   semicarbazone    (Leser),    A., 

i,  743. 
Acetyldimethylmndazole    (  Bamberger 

and  Weiler),  A.,  i,  124. 
Acetyldimethylphloroglucinol  (Schnei- 

dek),  a.,  i,  680. 
Acetyldimethyltetrazoline,  from  action 

of  heat  on  diacetylhydrazine  (Pelliz- 

zari),  a.,  i,  859. 
Acetyldinaplithaprasindone(KEHRMANN 

and  Sutherst),  A.,  i,  528. 
Acetyldiphenyl,    chloro-   (Collet),  A., 

i,  56. 
a- Acetyl-;8)8-diphenylacryIic  acid,  ethylic 

salt,  oxime  and  pyrazolone  of  (Klages 

and  Fanto),  A.,  i,  615. 
5-Acetyl-4  : 6-diphenylpyridone  (Ruhe- 

mann   and   Cunnington),    T.,    782 ; 

P.,  1899,  169. 
Acetylene,    from    calcium   carbide,   im- 
purities in  (Chuard),  a.,  i,  155. 

purification  of  (Gottig),  A.,  i,  657. 

boiling  point  of  (Ladenburg  and 
KrDgel),  a.,  ii,  545. 

explosibility  of,  at  low  temperatures 
(Claude),  A.,  i,  397. 

explosibility  of  mixtures  of,  with 
hydrogen  or  coal  gas  (Berthelot 
and  Vieille),  A.,  ii,  412. 

pure,  velocity  of  explosion  of  (Ber- 
thelot and  Le  Chatelier),  A., 
ii,  734. 

hydration  of  (Berthelot),  A., 
i,  841. 

hydrogenation  of,  in  presence  of  nickel, 
iron,  cobalt,  and  cojiper  (Sabatier 
and  Sendebens),  A.,  i,  555. 

antiseptic  properties  of  (Vitali),  A., 
ii,  339. 

action  of,  on  copper  (Alexander),  A., 
i,  843. 

action  of,  on  copper,  rubidium,  zinc, 
mercury,  and  iron,  also  on  solutions 
of  various  metallic  salts,  and  on 
cuprous  oxide  (Erdman  and  Koth- 
ner),  a.,  i_,  21. 

action  of  iodine  on  (Reiser),  A,, 
i,  398. 

action  of,  on  a  solution  of  mercuric 
and  sodium  chlorides  (Hofmann), 
A.,  i,  486. 
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Acetylene,  action  of,  on  mercuric  nitrate 
(Kothner),  a.,  i,  21  ;  (Hofmann), 
A.,  i,  97. 
action  of  ozone  on  (Otto),  A.,  ii,  282. 
action  of,  on  sodium,  potassium,  lith- 
ium,    and     calcium      ammoniums 
(Moissan),  a.,  i,  241. 
action  of  sulphuric  acid  on  (Schroet- 
er),  a.,  i,  119  ;  (Berthelot),  A., 
^  i,  397. 

silver  derivatives,  and  their  heats  of 
formation  (Berthelot  and  Deli?;- 
pine),  a.,  i,  841. 
compound  of,  with  cuprous  oxy chloride 

(Chavastelon),  a.,  i,  22. 
dibTomide.     See  Ethylene,  dihiomo-. 
fe^rabromide.  See  Ethane,  tetrabiomo-. 
tetrachloride.  See  Ethane,  oetrachloro-. 
fModide.     See  Ethylene  diiodo-. 
detection  of,  in  toxicology  (Vitali), 
A.,  ii,  339. 
Acetylene,  monobromo-  (Motjreu),  A,, 

i,  30. 
Acetylenedicarboxylic    acid,    substance 
formed  by  action  of  phenylhydrazine 
on  (Leighton),  A.,  i,  51. 
ethylic  salt,  action  of  piperidine  and 
diethylamine  on  (Ruhemann  and 
Cunnington),  T.,  956  ;  P.,  1899, 
185. 
condensation  of,  with  ethylic  benzo- 
ylacetate,      and      with      ethylic 
acetoacetate      (Ruhemann     and 
Cunnington),  T.,  785  ;  P.,  1899, 
169. 
Acetylenetetracarboxylic    acid.         See 

Ethan etetracarboxy lie  acid. 
Acetyl25ethionic    acid.      See    Acetoxy- 

ethylsulphonic  acid. 
Acetyl-o-ethoxy-2-benzylideneacetyl- 
l-naphthol  (ALPERiNandvoN  Kosta- 
NECKi),  A.,  i,  524. 
Acetyl-4-ethoxybenzylidene-2-hydroxy- 
acetophenone    (Herstein    and    von 
KOSTANECKI),  A.,  i,  370. 

Acetyl-2-ethoxybenzylideneresaceto- 

phenone,   ethylic  ether  (von  Kosta- 

necki  and  Salis),  A.,  i,  524. 
Acetyl-^-ethoxyphenylmalamic        acid 

(Campanaro),  a.,  i,  350. 
i^-Acetylethylbenzene      (Klages     and 

Lickroth),  a.,  i,  599. 
Acetoethylurethane,  chloro-    and   thio- 

cyano-  (Frerichs),  A.,  i,  795,  796. 
Acetylfabianaresen       (Kunz-Krause), 

A.,  i,  449. 
2-Acetylfurfuran     (Bouveault),      A., 

i,  120. 
1 : 2-Acetylfurfuranoxinie  and  its  acetyl 

derivative  (Bouveault),  A.,  i,  120. 
Acetylfurfurylideneacetonaphthol  (Kel- 
ler and  vonKostanecki),  A.,  i,  525. 


Acetylisoheptyldioxime  {acetylisoamyU 
acetyldioxime),  Acetylwoheptylos- 
azone,  ^o-Acetylwoheptylpbenylhy- 
drazoxime  (Ponzio  and  de  Gaspari), 
A.,  i,  253. 
Acetylhexoyl.  See  Methyl  amyl  diketone. 
Acetylwohexoyl.     See    Methyl  woamyl 

diketone. 
Acetylwohexyldioxime,  )8-AcetyK9o- 
hexyl-phenylhydrazone  and  -osazone, 
i8a-Acetyh'5ohexylphenylhydrazoxime 
(Ponzio  and  de  Gaspari),  A., 
i,  252. 
Acetyl -i?-hydroxybenzoic  acid  (Verley), 

A.,  i,  426. 
5-Acetyl-2-hydroxy-4 : 6-diphenylpyr- 
idine  and  its  silver  compound  (Ruhe- 
mann and  Cunnington),  T.,  781  ;  P., 
1899,  169. 
Acetylidene    diiodo-,   action    of,    as    a 

poison  (LoEw),  A.,  ii,  169. 
Acetyllactic  acid,  ethereal  salts,  densi- 
ties, specific  rotations,  and  molecular 
volumes  of  (Frankland),  T.,  357. 
Acetylleucoethylene-blue    (Cohn),    A., 

i,  809. 
Acetylmalic  acid,  and  bromo-,  ethereal 
salts,  specific  rotations,  and  molecular 
volumes   of   (Frankland),    T.,    348, 
351. 
Acetylmesitylene  (Noyes),  A.,  i,  286. 
Acetomethylcarbamide,      chloro-      and 
thiocyano-    (Frerichs),    A.,    i,    796, 
797. 
Acetyl-2'-methyl-3  : 3'-diethylindolen- 

ine  (Plancher),  A.,  i,  450. 
Acetylmethylethylheptenone  (Barrier 
and  Li^ser),  A.,  i,  111  ;   (LiSser),  A., 
i,  190. 
Acetylmethylbeptenone        {2-metMjl-2' 
nonene-6  : 8-dione),      formation      of 
(LiSsER),  A.,  i,  190. 
and  its  copper  derivative,  oxazole  and 
dioxime  ;  also  the  action  of  ethylic 
monochloracetate    and    of    ethylic 
iodide    on    its    sodium    derivative 
(Barrier  and  L^ser),  A.,  i,  110. 
action  of  sulphuric  acid  on  (L^ser), 
A.,  i,  479. 
Acetyl-j^-methylhydrazobenzene  (Jacob- 
son  and  Lischke),  A.,  i,  276. 
Acetylmethylmorpholquinone,  oxidation 

of  (Vongerichten),  a.,  i,  307. 
Acetylniethylc^/cZopentenedicarboxylic 
acid,     c^iimino-,     monethylic     salt 
(Traube),  a  ,  i,  192. 
Acetylmetbylcyc^opentenoneoxime  (Bou- 
veault), A.,  i,  120. 
Acetylmethylphloroglucinol,    dichlcro  - 

(Schneider),  A.,  i,  679. 
Acetylmorphine    ethylic    carbonate 
(Merck),  A,,  i,  649. 
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2-Acetyl-l-naphtliol,   condensation    of, 
with  anisaldehydc  and   with  furfur- 
aldehyde  (Kelt.er  and  von  Kosta- 
NECKi),  A.,  i,  524,  525. 
Acetylnataloin  (Li':oek),  A.,  i,  821. 
Acetylnitrorosinduline       (Keiuimann, 
Rademacher,  and  Fedeti),  A.,  i,  235. 
Acetyh'sonitrosophenylindole  (Spica  and 

Angelico),  a.,  i,  938. 
Acetyloreoselone  (Schmidt,  Jassoy,  and 

Haensel),  a,,  i,  378. 
Acetylpalmityldioxime    (Ponzio    and 

Gaspaiu),  a.,  i,  861. 
AcetylcycZopentanediol    (Meiseh),    A., 

i,  742. 
j9-Acetylphenetoil,  compound  of,   with 
phosphoric  acid  (Klages  and  Lick- 
roth),  A.,  i,  599. 
Acetophenylc^ithiobiuret    (Fromm    and 

Philippe),  A.,  i,  485. 
Acetylphenylmethane,  dmitro-  (Mutte- 

let),  a.,  i,  435. 
Acetyl-3-plienyl-l-methylc2/cZohexanol-5 
(Knoevenagel  and  Goldsmith),  A., 
i,  290. 
Acetyl-4'-phenyl-3-methyl-2'-ketotetra- 
hydroquinazoline     (Hanschke),    A., 
i,  776. 
Acetylphenylnitroethanol,  o-nitro- 

(Thiele),  a.,  i,  585. 
2-Acetyl-l-phenyltriazoline,  3-imino- 
and    acetyl    derivative    (Bamberger 
and  von  Goldberger),  A.,  i,  547. 
Acetylphenylurazole       (Cuneo),       A., 

i,  9. 
Acetylphloroglucinol    ethylic    and    di- 
ethylic  ethers,  and  condensation  pro- 
ducts obtained  on  hydrolysis  (Herzig), 
A.,  i,  32. 
Acetylpicrotin   (Meyer  and   Bruger), 

A.,  i,  227. 
Acetylpiperonal-2-hydroxyacetophenone 
(Feueustein  and  von  Kostanecki), 
A.,  i,  369. 
Acetylpiperonalpaeonol  (Emilewicz  and 

VON  Kostanecki),  A.,  i,  369. 
Acetylc?/cZopropane    {acetyUrimetJiylenc), 
preparation   and    oxidation    of    (Idz- 
KOWSKA  and  Wagner),  A.,  i,  489. 
Acetylci/cZopropanetricarboxylic       acid 
and  its  ethylic  salt  (Kuhemann  and 
CuNNiNGTON),    T.,    785;    P.,    1899, 
169. 
<*  Acetylpropionic  acid, j8-cyano-;8-imino-. 

See  Acetoacetic  acid,  c?^cyano-, 
j8-Acetylpropionic    acid.      See    Lssvulic 

acid. 
o-Acetylpropylic  alcohol,  a^-dii\no- 
cyano-  {a-acetyl-afi-dilhiocyanhydrin) 
from  action  of  potassium  thiocyanate 
on  ajS-rftbromopropylic  acetate  (Engle), 
A.,i,  3. 


AcetylMopropylphenylmethylcj/cZo- 
hexanol      (Knoevenagel,      Wede- 
MEYER,  and  Giese),  A.,  i,  291. 
o)8-Acetylwopropylpropane-a77-tricarb- 
oxylic  acid,  ethylic  salt  (Barrier  and 
Grignard),  a,,  i,  113. 
Acetylp3rridylacetonylchloride       oxime 

(Schmidt  and  Knuitel),  A.,  i,  229. 

Acetylquinoneoxime,    r/i-chloro-,    stable 

and     labile     forms      of,     p-dich]oTo- 

(Kehrmaxn  and  Grab),  A.,  i,  1^9. 

Acetylresorcinolsaccharein       (Monnet 

and  Kcetschet),  A.,  i,  213. 
Acetylrhizocarpic    acid     (Hesse),    A., 

i,  384. 
Acetyla^osaffranine    carbonate    (Scha- 

poschnikoff),  a.,  i,  431. 
Acetylsalicylaldehyde  (ReychlepO,  A,, 

i,  56. 
Acetylsalicylic   acid   (aspirin),  physio- 
logical action  of  (Dreser),  A.,  ii,605. 
Acetylstearyldioxime       (Ponzio       and 

Gaspari),  a.,  i,  861. 
Acetylstilbenediol  (Thiele),  A.,  i,  609. 
Acetylstrophanthin     (Kohn    and    Ku- 

lisch),  a.,  i,  159. 
Acetylsuccinic  acid,  ethylic  salt,  action 
of  methylic  iodide  on  the  sodium 
derivative  of  (Bone  and  Sprank- 
ling),  T.,  848. 
action  of   j^-phenetidine   on   (Fog- 
lino),  A.,  i,  132. 
Acetylsuccinic  acid,  dihTomo-,  ethylic 
salt,  action  of  potassium   car- 
bonate   and    potash  on   (Sme- 
noff),  a.,  i,  792. 
conversion  of,    into  aconitic  acid 
(Conrad),  A.,  i,  481. 
Acetylsulphanilic  acid,  action  of  bromine 

on  (Armstrong),  P.,  1889,  177. 
Acetyltartaric  acid,  ^richloro-,  ethereal 
salts   of,    densities,    specific   rotations 
and  molecular  volumes  of    (Frank- 
land),  T.,  363. 
Acetyltetramethylpyrroline-)3-carboxyl- 
amide   (Pauly  and    Rossbach),   A., 
i,  773. 
Acetylthiophenine  (Rimini),  A.,  i,  872. 
Acetylthujetin,  m.  p.  of   (Perkin),  T., 

829. 
Acetylthymylic  methylic   ether   (Ver- 

ley),  a.,  i,  434. 
0-,  m-,  and   ^-Acetyltoluenes  (Klages 

and  Lickroth),  A.,  i,  599. 
Acetyltoluquinoneoxime,  4-bromo-  (two 
forms  of)  and   4-chloro-    (Kehrmann 
and  RiJST),  A.,  i,  129. 
I    Acetyl-jJ-tolyldithiodiazolonethiol 
j       (Busch  and  von  Baur-Breitenfeld), 
1       A.,  i,  951. 
Acetyltrimethylene.       See   Acetyhyclo- 
propane. 
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Acetylurazole  (Cuneo),  A.,  i,  9. 

Acetyluretlianes,  chloro-,  action  of  alkyl 

sulphinates  and  of  potassium  hydvo- 

sulphide  on  (Frerichs),  A.,  i,  795,  796. 

Acetylvaleraldehyde      (Freyss),      A., 

i,  874. 
Acetylvaleryl.      See  Methyl   butyl  di- 

ketone, 
4-Acetyl-o-xyleiie,        from       fenchone 

(Marsh),  T.,  1058  ;  P.,  1899,  196. 
Acetyl-??z-xylene,  2-bromo-(NoYEs).  A., 

i,  285, 
4- Acetyl-w -xylene,  5-bromo-  and  5-iodo- 

(NoYEs),  A.,  i,  285. 
Acid,  C5H5O2CI,  from  action  of  potash  on 
chloralacetone   or  on  ^richlorethyl- 
ideneacetone  (Salkind),  A.,  i,  734. 
C-jU^fP^,  from  carveuolic  acid  and  pot- 
ash, and  the  dibromide  (Wallacii), 
A.,  i,  532. 
C7HJ2O3,  from  camphoquinone  (Man- 

AssE  and  Samuel),  A.,  i,  300. 
G7H12O5,  from  action  of  baryta  on  iso- 
terebic  acid  (Fittig  and  Petkow), 
A.,  i,  336. 
CgHj^Og  from  acid  C10H10O9  (Gilbody 

and  Perkin),  P.,  1899,  28. 
C8H12O5,  from  camphoric  acid  by  oxi- 
dation ;  strychnine  salt  (  Balbiano), 
A.,  i,  537. 
CgHigOg,  from  oxidation  of  camphoric 
acid,  reduction  of  (Balbiano),  A., 
i,  867. 
C8H14O5,  £i'om  action  of  alkalis  on  the 
salts    of  wopropyKsoparaconic  acid 
(Fittig  and  Burwell),  A.,  i,  337. 
C9Hig02,    from   camphoric   anhydride 
and  aluminium  chloride  (Lees  and 
Perkin),  P.,  1899,  24. 


CioH«O.N, 


from       ;8;8-c?znitroso-o- 
and 


naphthaquinone        (Zincke 
Ossenbeck),  a.,  i,  766. 

CioHgOg  (Zincke  and  Ossenbeck), 
A.,  i,  766. 

CjoHjoOg,  from  oxidation  of  c^imethyl- 
brazilin  (Gilbody  and  Perkin),  P. , 
1899,  75. 

C10H10O9  from  acid  CigHigOe  from 
oxidation  of  trimethylbrazilin  (Gil- 
body  and  Perkin),  P.,  1899,  28. 

CioHiaOg,  and  ethylic  salt  from  con- 
densation of  ethylic  glutaconate 
(Pechmann),  a.,  i,  870. 

^'10^1604,  from  dipentamethenylpina- 
colin  (Meiser),  A.,  i,  742. 

Cio^IigOp,  from  Bourbon  essence  of 
geranium  (Flatau  and  Labb6),  A., 
i,  65. 

CioHjgOg,  from  action  of  sulphuric 
acid  on  acetylmethylheptenone,  and 
its  ethylic  salt,  and  oxime  (L^ser), 
A.,  i,  479. 


Acid,  CjiHjaO-,  from  oxidation  of  tetra- 
methylhsematoxylone  (Gilbody  and 
Perkin),  P.,  1899,  29. 

CjiHigOj,  from  reduction  of  the  acid 
CnHigOs  (Fittig  and  Stuber),  A., 
i,  417. 

CjiHigOg,  from  action  of  soda  on 
bromohexyh'soparaconic  acid,  and 
its  reduction  (Fittig  and  Stuber), 
A.,  i,  417. 

CiaHjgOg,  from  oxidation  of  trimethyl- 
brazilin (Gilbody  and  Perkin),  P., 
1899,  28. 

C12H12O7,  from  lactone  obtained  by 
oxidising  trimethylbrazilin  (Gil- 
body and  Perkin),  P.,  1899,  28. 

C1.2H22O4  or  C12H20O4,  from  action  of 
alkalis  on  2-bromo-3-dimethyl-4- 
methylpentane-2  :  5-olidoic  acid 

(Balbiano),  A.,  i,  868. 

CijHggOa,  from  Indian  essence  of 
geranium  (Flatau  and  Labbb^),  A., 
i,  65. 

C15H20O2,  from  camphoric  anhydride 
and  benzene,  behaviour  of,  towards 
hydriodic  acid  (Blanc),  A., 
i,  444. 

C15H24O4,  from  citral  and  malonic  acid 
(Yerley),  a.,  i,  769. 

C15H26O3,  from  oil  of  caparrapi 
(Tapia),  a.,  i,  533. 

C16H1QO4,  obtained  by  reducing  dithio- 
diphthalylic  acid,  tetrainethylic 
derivative  (Gabriel  and  Leupold), 
A.,  i,  122. 

CigHigNgOg,  from  anilinoacetonitrile 
and  benzaldehyde  (Miller,  Plochl, 
and  Luppe),  A.,  i,  128. 

CigHgoOg,  from  the  action  of  sodium 
on  ethylic  tsopropylz'soparaconate 
(Fittig  and  Thron),  A.,  i,  338. 

C16H24O4,  from  hydrolysis  of  the  pro- 
duct of  interaction  of  ethylic  sodio- 
malonate  and  mesityl  oxide  ;  ethylic 
and  silver  salts,  t^ibromo-derivative 
and  e^ihydrobromide  ;  also  oxidation 
(Crossley),  P.,  1898,  247. 

Ci7Hi803N'2,  from  anhydroformalde- 
hyde-^-toluidine  and  benzaldehyde 
(Miller,  Plochl,  and  Sieber), 
A.,  i,  128. 

Ci7Hi803N'2,  from  benzylidenemethyl- 
amine  and  benzaldehyde  (Miller, 
Plochl,  and  Kollegorsky),  A., 
i,  128. 

C17H18O3N2,  from  ethylideneaniline 
and  benzaldehyde  (Miller,  Plochl, 
and  Hamburger),  A. ,  i,  128. 

C18H14O4  and  CigHigOg,  from  diphenyl- 
bromobutyrolactoneacetic  acid 
(Stobbe     and     Russwurm),      A. 
i,  90S. 
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Acid,  CigCi405,  from  7-phenyl-7-benzyl- 
idene  pyrotartaric  acid  (Stobbe  and 
Russwurm),  a.,  i,  903. 

C18H34O3,  from  quince-seed  oil,  and 
ethylic  salt,  and  acetyl  and  dihromo- 
derivatives  (Hermann),  A.,  i,  822. 

C20H14OY,  obtained  by  condensation  of 
oxalic  acid  and  resorcinol,  and  its 
salts,  and  triacetyl,benzoyl,c?znitro-, 
and  fo^rabromo-derivatives(  Hewitt 
and  Pitt),  T.,  518  ;  P.,  1899,  100. 

C23H22"N'204,  from  benzaldehyde  and 
phenyl-jo-anisidoacetonitrile  (Mil- 
ler, Plochl,  and  Scheitz),  A., 
i,  128. 

C25H26O3N2,  from  cuminaldehyde 
and  benzylideneaniline  (Miller, 
Plochl,  and  Gerngross),  A.,  i;127. 

from  Endocarpon  miniatum  (Hesse), 
A.,  i,  382. 

m.  p.  42°,  from  quince-seed  oil  (Her- 
mann), A.,  i,  822. 

m.  p.  85°,  from  oxidation  of  yohimbine 
(Spiegel),  A.,  i,  966. 

m.  p.  163°,  from  UmMlicarict  piostulata 
(Hesse),  A.,  i,  382. 

m.  p.  180°,  from  Boeomyces  roseus 
(Hesse),  A.,  i,  384. 

nitrogenous,  obtained  by  reducing  &j-2- 
<fmitromesitylene  (Bamberger  and 
Weiler),  a.,  i,  124. 

sulphonic,    barium   salt, 
(C2H20ioBrS3)Ba3,4H20,  from  action 
of  sulphuric  acid  on  barium  brom- 
ethylenesulphonate,  and  its  decom- 
position (Kohler),  a.,  i,  489. 
Acid-cellulose  and  lactone  ;  also  action 

of  nitric  acid  on  (Bumcke  and  Wolff- 

enstein),  a.,  i,  853. 
Acidlmetry,    iodometric    (Fessel),    A., 
ii,  802. 

standard  solutions  for  (Puckner),  A., 
ii,  610. 
Acids,      electrolysis    of     (Bose),      A., 
ii,  349. 

volume  changes  on  mixing  equivalent 
quantities  of  bases  with,  in  methylic 
alcohol  (Minozzi),  A.,  ii,  642. 

demonstration  of  the  relative  strength 
of,  by  means  of  Congo  red  paper 
(Bruyn),  a.,  i,  861. 

physiological  action  of  (Loeb),  A., 
ii,  167  ;  (Zoethout),  A.,  ii,  235. 

estimation  of,  by  iodine  (Walker  and 
Gillespie),  A.,  ii,  327. 
Acids,  monobasic,  of  the  sugar  group, 

preparation  of  (Ruff),  A.,  i,  869. 
Acids,  dibasic,  formed  by  the  oxidation  of 
fats,  separation  of  (Bouveault),  A., 
i,  480. 

raonethylic  salts,  preparation  of  the 
chlorides  of  (Blaise),  A.,  i,  331. 


Acids,  fatty,  determination  of  the  con- 
stitution of  (Crossley  and  Le 
Sueur),  T.,  161  ;  P.,  1898,  219. 

surface  tension  of  aqueous  solutions  of 
(FoRCH),  A.,  ii,  641. 

ethereal  salts  of,  electrical  absorption 
and  dispersion  of  (Lowe),  A.,  ii,  200. 

saturated,  melting  points  of  (Solo- 
nina),  a.,  ii,  633. 

higher,  interval  between  melting  point 
and  boiling  point  of,  under  di- 
minished pressure  (Krafft),  A., 
ii,  465. 

normal,  chlorides  of,  alternation  in 
volatility  in  the  series  of  (Henry), 
A.,  i,  735. 

detection  and  separation  of,  by  means 
of  ic^rachloroquinol  (Bouveault), 
A.,  i,  790. 

estimation  of,  in  butter  (Henriques), 
A.,  ii,  258. 

iodine  number  of  (Zeg  A  andMAJSTOHO- 
vic),  a.,  ii,  820. 
Acids  of  the  oxalic  series,  relations  be- 
tween the  melting  points  and  mole- 
cular weights  of  (Massol),  A. ,  i,  738. 

normal  solubility  of  (Lamoueoux),  A. , 
i,  479. 
Acids,  pseudo-,  and  tests  for  their  ex- 
istence (Hantzsch),  a.,  i,  399. 
Acids  (or  their  salts  or  derivatives).     See 
also : — 

Acetalazinetetrasulphonic  acid. 

Acetaldehydedisulphonic  acid. 

Acetaldehydephenylhydrazonedisul- 
phonic  acid. 

Acetaldoximedisulphonic  acid. 

Acetalmalonic  acid. 

Acetalmethylmalonic  acid. 

Acetamidonaphthaquinonesulphonic 
acid. 

Acethydroxamic  acid. 

Acetic  acid. 

Acetoacetic  acid. 

Acetobutyric  acid. 

Acetohydroxybenzoic  acid. 

Acetonedicarboxylic  acid. 

Acetoneoxalic  acid. 

Acetonetricarboxylic  acid. 

Acetophenylhydrazidoformic  acid. 

7-Acetoxydiethylacetoacetic  acid. 

Acetoxydimethylacetoacetic  acid. 

Acetoxy-ooi-dimethylglutaconic  acid. 

)3-Acetoxy-aoi-dimethylglutaric  acid. 

j8-Acetoxyethanesulphonic  acid. 

Acetoxyethylsulphonic  acid  (acetylis- 
cthionic  acid). 

Acetoxyhydroxydimethj^lglutaricacid. 

a-Acetoxyphenylcrotonic  acid. 

i8-Acetoxytetramethylglutaric  acid. 

Acetoxy-xylic  acid. 

7-Acetyldiethylacetoacetic  acid. 
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Acids.     See : — 

Acetyldimethylbutyric  acid. 
Acetyldimethylheptoic  acid. 
Acetyldiphenylacrylic  acid. 
Acetylenedicarboxylic  acid. 
Acetylenetetracarboxylic  acid  {ethane- 

tetracarhoxylic  acid). 
Acetylethoxyphenylmalamic  acid. 
Acetyllactic  acid. 
Acetylmalic  acid. 
Acetylmethylc?/c^opentenedicarboxylic 

acid. 
Acetylpropionic  acids. 
Acetyh'sopropylpropanetricarboxylic 

acid. 
Acetylsalicylic  acid. 
Acetylsuccinic  acid. 
Acetyltartaric  acid. 
Acetyltrimethylenetricarboxylic  acid. 
Aconic  acid. 
Aconitic  acid. 

Acrylacetic  acid  {tetric  acid). 
Adipic  acid. 
Alanine. 

j8-Aldehydo25obutyric  acid. 
Aldehydophenoxyacetic  acid. 
)8-Aldehydopropionic  acid. 
o-Aldoximephenoxyacetic  acid. 
Aleuritic  acid, 

Allylacetic  acid  [penteTwic  acid). 
Allylparabanic  acid. 
AUylthioparabanic  acid. 
■iso-Amylacetic  acid  {heptoic  acid). 
t'so-Amylacetoacetic  acid. 
a-iso-Amylcrotonic  acid. 
?so- Amy lidenebismalonic  acid. 
i50-AmyImaIonic  acid. 
^so-Amylphosphinic  acid. 
zso-Amylphosphinous  acid. 
zso-Amylsuccinic  acid. 
*so- Amylthiophosphinic  acid. 
iso-Amylxanthic^acid. 
Anemonolic  acid. 
AnhydracetonebenziI-)8-carboxylic 

acid. 
o-Anhydrobenzillaevulic  acid. 
Anhydrocamphoronic  acid. 
Anhydrohomocamphoronic  acid. 
Anilinedisulphonic  acid. 
Anilinoacetic  acid, 
Anilinobenzoic  acid. 
Anilinobenzylacetoacetic  acid. 
)8-Anilino-a-carboxyglutaric  acid. 
7-Anilinodimethylacetoacetic  acid. 
Anisic  acid. 
Anisoilsulphinic  acid. 
Anisoilsulphonic  acid. 
Anisylrfithiocarbazinic  acid. 
Anisylidenediacetoacetic  acid. 
Anisyiidenemalonic  acid. 
Anthranilic  acid. 
Antimony]  gallic  acid. 


Acids.     See : — 
Arabic  acid. 
Arabonic  acid. 
Arachidic  acid. 
Asparagine. 
As[)artic  acid. 
Atranoric  acid. 
Azaurolic  acid. 
Azelaic  acid. 
Azinocarbonic  acid. 
Azobenzenecarboxylic  acid. 
Barbatic  acid. 
Barbituric  acid. 
Beetroot-resin  acid. 
Benzamidobenzoic  acid. 
Benzeneazoacetoacetic  acid. 
Benzenesiilphinic  acid. 
Benzenesulphonic  acid. 
Benzhydroxamic  acid, 
Benzil-o-carboxylic  acid. 
Benzilic  acid. 

Benzimidazoledicarboxylic  acid. 
Benzimidoxydiphenylacetic  acid. 
Benzoic  acid. 
Benzophosphinic  acid. 
Benzoxyhydroxydimethylglutaricacid. 
Benzoylacetic  acid. 
Benzoylacetoacetic  acid. 
Benzoylacrylic  acid. 
Benzoylalanine. 
Benzoylaspartic  acid. 
Benzoylbenzliydroxamic  acid. 
Benzoylbenzoic  acid. 
Benzoyldimethylcrotonic  acid. 
Benzoylethylthiocarbamic  acid. 
Benzoylglutamic  acid. 
Benzoylmalic  acid. 
)8-Benzoylpropionic  acid. 
Benzoyltartaric  acid. 
Benzoyltliiocarbonic  acid. 
Benzoyltrimethylenetricarboxylicacid 
Beuzylbenzylidenepyrotartaric  acid. 
Benzylcyanacetic  acid. 
Benzylfornihydroxamic  acid. 
Benzylglutaconic  acid. 
Benzylideneanhydracetonebenzil-o- 

carboxylic  acid. 
Benzylidene-a-anhydrobenzillaevulic 

acid. 
Benzylideneanilinoacetoacetic  acid. 
Benzylidene-bisacetoacetic  acid. 
Benzylidenecornicularic  acid. 
Benzylidenediacetoacetic  acid. 
Benzylidene-aglucoheptonic  acid. 
Benzylidenehydrazinesulphonic  acid. 
Benzylidenemalonic  acid. 
Benzylidenephenacylcinnamic  acid. 
Benzylidene-c?-saccharic  acid. 
Benzylmalonic  acid. 
Benzylmethylketone-o-carboxylicacid. 
Benzjdoxybenzenesulphonic  acid. 
Benzylparaconic  acid. 
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Benzylphthalarainic  acid. 

Bcnzylpyruvic  acid. 

Benzylsuccinic  acid. 

Bilianic  acid. 

wo-Bilianic  acid. 

Biliverdic  acid. 

Bisacetoaceticazodiphenyldicarb- 

oxylic  acid. 
Bisacetonediphenyldihydrazonedicarb- 

oxylic  acid. 
Bisdiazoiminodiphenyldicarboxylic 

acid. 
Bismesoxalicdihydrazonediphenyldi- 

carboxylic  acid. 
Bisphenolazodiphenyldicarboxylic 

acid. 
Boheic  acid. 
Z-Bornylic  acid. 
Boswellic  acid. 
Brassidic  acid. 
Brucinic  acid. 

C2/cZo- Butanecarboxylic  acid. 
Butanedicarboxylic  acid. 
c2/c^-Butanedicarboxylic  acid. 
Butanetetracarboxylic  acid. 
Butoxysuccinic  acids. 
^so-Butylacetic  acid  {hexoic  acid). 
zso-Butylwaconic  acid . 
z5o-Butylaticonic  acid. 
Butylhenzoic  acid. 
z«o-Butylcitraconic  acid. 
Butylenedicarboxylic  acid. 
i5o-Butylethanetricarboxylic  acid. 
i8-wo-Butylglutaric  acid. 
*5o-Butylideneacetoacetic  acid. 
wo-Butylidenebismalonic  acid. 
Butylmalouic  acid. 
iso-Butylmesaconic  acid. 
iso-Butylparaconic  acids. 
Butylphenylglyoxylic  acid. 
iso-  Butylphosphinic  acid. 
i?o-Butylphosphinoiis  acid. 
Mo-Butylpyruvic  acid. 
46'0-Butylsuccinic  acid. 
^■5o-Butylxanthic  acid. 
n-  and  wo-Butyric  acids. 
Butyrylmalic  acid. 
iso-Butyrylmalic  acid. 
iso-Butyrylmalonic  acid. 
aZ/o-Catfuric  acid. 
Camphanic  acids. 
Camphoceenic  acid. 
Camphoceonic  acid. 
Camphoic  acid. 
Camphonouic  acid. 
Camphorenic  acid. 
Camphoric  acid. 
wo-Camphoronic  acid. 
Camphosulphonic  acid. 
Cannabinolactonic  acid. 
Cantharic  acid. 


Acids.     See  : — 
Mo-Cantharidic  acid. 
Caperatic  acid. 
Capric  acid  (decoic  acid). 
Caproic  acid  {hexoic  acid). 
Caprylic  acid  {octoic  acid). 
Carbonainidohydrazopropionic  acid. 
Carbonylphenylcarbazinic  acid. 
m-Carbopyrotritaric  acid. 
a-Carboxy-o'-acetyladipic  acid. 
Carboxybenzenesulphinic  acid. 
Carboxy«?)ocamphoric  acid. 
Carboxyglutaric  acid. 
Carboxymethylfurfuranacetic  acid. 
Carboxyoxalacetic  acid. 
o-Carboxyplienylacetic  acid. 
Carboxyphenyl-diphenylpyrazoline. 
Carboxyphenylethylpropionic  acid, 
Carboxyphenylmethylpropionic  acid. 
Carboxyphenyl-phenyl2^ooxazoline. 
Caronic  acid. 
Catechoylcarboxylic  acid. 
Cerotic  acid. 
Cetraric  acid. 
Cholic  acid. 
Chrysammic  acid. 
Chrysatropic  acid. 
Cilianic  acid. 
Cincheninesulpbonic     acid    {cinchine- 

sulphonic  acid). 
Cineolenic  acid. 
Cineolic  acid. 

Cinnaraaldehyde,  sulphonic  acids  of. 
Cinnamenylsuccinic  acid. 
Cinnamic  acid. 
Cinnamylformic  acid. 
Cinnamylidenedimethylcrotono- 

lactonecarboxylic  acid. 
Cinnamylidenemalonic  acid. 
Citraconic  acid. 

Citral,  hydrosulphonic  acids  of. 
Citralidenecyanacetic  acid. 
Citramalic  acid  (methylmalic  acid). 
Citrapyrotartaric  acid  {methylsuccinic 

acid). 
Citrazinic  acid. 
Citric  acid. 

Citronellal,  hydrosulphonic  acids  of. 
Citronellic  acid. 
Citronellylidenecyanacetic  acid. 
Citrylidenemalonic  acid. 
Citryl-)3-naphthacinchomc  acids. 
Coccellic  acid. 
Cornicularic  acid. 
Coumaric  acid. 
Coumarincarboxylic  acid. 
Crotonic  acid. 
Cumenesulphinic  acid. 
Cumenylanilinoacetic  acid. 
Cuminylidenediacetoacetic  acid. 
Cumylideneraalonic  acid. 
Cyanuric  acid. 
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wo-Cymenesulphonic  acid. 
Cymylcarboxylic  acid. 
Cymylglyoxylic  acid. 
Decoic  acid. 

Dehydrocamphenylic  acid. 
Dehydromucic  acid. 
Deoxybenzoindicarboxylic  acid. 
Dextrinic  acid. 

Diacetamidodiplienyldicarboxylicacid. 
Diacetoacetic  acid. 
Diacetophenylcrotonic  acid. 
oo-Diacetyladipic  acid. 
Diacetylglyceric  acid. 
Diacetylm  e  thy  Ici/cZopen  ten  ecarboxy  lie 

acid. 
Diacetylsuccinic  acid. 
Diacetyltartaric  acid. 
Diz.9oamylacetic  acid  {dodecoic  acid). 
Diz'soamylmalonic  acid. 
Dianisylacetic  acid. 
Dianisyldihydrazonecyanoacetic  acid. 
Dianisyldihydrazonemalonic  acid. 
Diazoacetic  acid. 
Diazobenzenesulphonic  acid. 
Diazotriazolecarboxylic  acid. 
Dibenzamidodiphenyldicarboxylic 

acid. 
)8)8-Dibenzoyh"sobutyric  acid    (diphen- 

acylacetic  acid). 
i3)8-Dibenzoylcyanot5obutyric      acid 

{diphenacylcyanacetic  acid). 
Dibenzoylglutaric  acid. 
Dibenzoylglyceric  acid. 
Dibenzoylmesitylenic  acid. 
Dibenzoylsuccinic  acid. 
Dibenzoyltartaric  acid. 
Dibenzoyltrimesic  acid. 
Dibenzoyluvitic  acids. 
Dibenzylcyanoacetic  acid. 
Dibenzylidene-Z-idonic  acid. 
Dibenzylidenepropionic  acid. 
Dibenzylidene-Z-xylonic  acid. 
Dibutyryltartaric  acids. 
Dicamplierylic  acid. 
Dicarbintetracarboxylic  acid  {ethylene- 

tetracarhoxylic  acid). 
Dicarboxyglutaconic  acid. 
aa-Dicarboxymethoxycarballylic  acid. 
Dicarboxyphenylic  bisulphide. 
o-Diethoxydiphenyltetrahydropyrone- 

dicarboxylic  acid. 
Diethoxysuccinic  acid. 
Diethylacetoacetic  acid. 
Diethylallylmalonic  acid. 
Diethylaminobenzoylbenzoic  acid. 
Diethylaminocinnamic  acid. 
Diethylaminomaleic  acid. 
Diethylanilinethionamic  acid. 
Diethylcyanoacetic  acid. 
Diethylindoleninecarboxylic  acids. 
6-Diethyllactic  acid. 


Acids.     See  : — 

)8-Diethylraalic  acid. 
Diethylphosphinic  acid. 
DiethyWithiocarbamic  acid. 
Digallic  acid. 
Digitalouic  acid. 
Digitic  acid. 
Digitogenic  acids. 
Digitoic  acid. 
Digitoxic  acid. 
Digitoxosccarboxylic  acid. 
Diglutaric  acid. 
Diglycolamic  acid. 
Dihexoyltartaric  acid. 
Dihydroa'scampholytic  acid. 
Dihydrocamphoric  acid. 
Dihydroisolauronic  acid, 
Dihydro-i|/-lauronolic  acid. 
Diliydroterephthalic  acid. 
Dihydrouvitic  acid. 
Dihydroxybehenic  acids. 
Dihydroxybutyric  acid. 
Dihydroxycamphoceenic  acid. 
Dihydroxycinnamic  acid. 
a'jS-Dihydroxy-aaidiethylglutaric 

acid. 
Dihydroxydimethylacetoacetic  acid. 
o';8-Dihydroxy-aa-dimethylglutaric 

acid. 
Dihydroxydioxy-j8/8'-dipyridyldicarb- 

oxylic  acid. 
Dihydroxydiphenyldicarboxylic  acid. 
Dihydroxyhexoic  acid  (propylglyceric 

acid). 
Dihydroxymaleic  acid. 
DihydroxymethyKsobutylideneacetic 

acid. 
/Sy-Dihydroxy-oa-methylethylglutaric 

acid. 
Dihydroxynicotinic  acid. 
Dihydroxynonoic  acid. 
Dihydroxyphenylacetic  acid, 
Dihydroxyphenylpyridinecaiboxylic 

acid, 
o)8-Dihydroxypropionic  acid    {glyceric 

acid). 
Dihydroxystearic  acids. 
Dihydroxysuccinic  acid. 
Dihydroxyvaleric  acid  {a-cthylgly eerie 

acid). 
Di-isatic  acid. 
Diketobutyric  acid. 
4  : 7-Diketoheptanecarboxylic  acid. 
Diketophenoheptamethyleiiedicarb- 

oxylic  acid. 
Dimalodiaspartic  acid. 
Dinialohexaspartic  acid. 
Dimercuracetic  acid, 
Dimethoxyphenylglyoxylic  acid, 
Dimethoxysuccinic  acid, 
Dimethylacetoacetic  acid, 
Dimethylacetylsuccinic  acids. 
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Dimethylacrylic  acid  {pentenoic  acid), 
Dimethylallylmalonic  acid. 
Dimethylaminobenzoylbenzoic  acid. 
Dimethylaminobenzylbenzoic  acid. 
Dimethyl-o-arainophenolsulphonic 

acid. 
Dimethylaminothiobenzoic  acid. 
Dimethylanilinesulphonic  acids. 
Dimethylaniline-^-thionamic  acid. 
Dimethylanilinophthaloylic  acid. 
Dimethylaticonic  acid. 
Dimethylbenzimidazolouecarboxylic 

acid. 
Dimethylbutanetricarboxylic  acid. 
Dimethylbutyric  acid  {hexoic  acid). 
Dimethylcitraconic  acid. 
aa-Dimethyl-aa-dicarboxymethoxytri- 

carballylic  acid. 
Dimethyldihydroresorcylic  acid. 
Dimethyleneasparagine. 
Dimethylethylbenzoic  acid. 
Dimethylfumaric    acid    {$-7nethylmes- 

aconic  acid). 
wo-Dimethylfurfurandicarboxylic   acid 

{isoearbopyrotritaric  acid). 
Dimethylglutaconic  acid. 
ao-Dimethylglutaramic  acid 
)8;8-Dimetliylglutaranilic  acid. 
Dimethylglutaric  acids. 
Dimethylgranatenic  acid. 
DimethylheptanoDoic  acid. 
Dimethy lc2/cZohexanecarboxy lie  acid . 
Dimethylhexanonoic  acid. 
Dimethylci/c^ohexenecarboxylicacid. 
Dimethylhydrofurfurancarboxylic 

acid. 
Dimethylhydroresorcylic  acid. 
Dimethylitaconic  acid. 
Dimethyllsevulic  acid. 
Dimethylmaleic    acid    (pijrocinchonic 

acid). 
Dimethylmesaconic  acid. 
3-Dimeth3d-4-methylpentaiie-2  : 5- 

olidoic  acid. 
Diraethyl-o-naphthoic  acid. 
Dimethylisoparaconic    acid    {isoterebic 

acid). 
Dimethylct/cZopentan«dionedicarb- 

oxylic  acid. 
Dimethylcj/cZopentanouecarboxylic 

acid. 
Dimethyl phthalic  acid. 
DimethylcT/cZopropanedicarboxylic 

acid. 
/3)3-Dimethylpropanetetracarboxylic 

acid. 
i8;8-Dimetliylpro,panetricarboxylicacid. 
Dimethyl  propionic  acid  {valeric  acid). 
Dimethylpyrimidinecarboxylic  acid. 
Dimethylsnccinic  acids. 
Dimethyltartaric  acid. 


Acids.     See  : — 

Dimethylterephthalamic  acid. 
Dimethylterephthalic  acid. 
Dioxysuccinic  acid. 
3  :  9-Dimethyluric  acid. 
Diphenacylacetic  acid. 
Diphenacylcyanoacetic  acid. 
Diphenetylacetic  acid. 
Diphenylacetic  acid. 
Diphenylaminecarboxylic  acid. 
Diphenylbuteninecarboxylic  acid. 
Diphenylbutyrolactoneacetic  acid. 
Diphenylcarbamic  acid. 
Diphenylcarbamidedicarboxylic  acid. 
Diphenylcarboxylic  acid. 
Diphenylcrotonolactoneacetic  acid. 
Diphenylcrotonolactonecarboxylic 

acid. 
Diphenyldicarboxylic  acids. 
Diphenyldihydrazinedicarboxylicacid. 
Diphenyldih3'drazonecyanoacetic  acid. 
Diphenyldihydrazonemalonic  acid. 
Diphenyldihydrodicarbolutidinic 

acid. 
Diphenyldimethylpyrazolineacetic 

acid. 
Diphenylglyoxylic  acid. 
Diphenylhexatrienecarboxylic  acid. 
Diphenylitaconic  acid. 
Diphenylparaconic  acid. 
Diphenylpentenoic  acid. 
Diphenylpyronecarboxylic  acid. 
Diphenylpyro tartaric  acid. 
Diphenylthioallophanic  acid. 
Diphenylthiomaleuric  acid. 
Diphenyltolylmethanecarboxylic  acid. 
Diphthalylic  acid. 
Dipiperidoquinonedicarboxylic  acid. 
Dipropionyltartaric  acid.  . 
Ditsopropoxysuccinic  acid. 
Dipropylarsinic  acid. 
s-Diwopropylsuccinic  acids. 
Diiwpropylbutenedicarboxylic  acid. 
Dipyridyltetracarboxylic  acid. 
Disalicyl-o-toluic  acid. 
Di-p-toluidido-oxalic  acid. 
Ditoluoylglyceric  acids. 
Ditoluoyltartaric  acid. 
Ditolylacetic  acid. 
Ditolyldicarboxylic  acid. 
Ditolyldihydrazonecyanoacetic  acid. 
Ditolylphenylmetliaue-o-carboxylic 

acid. 
Divaleric  acid  (decoic  acid). 
Divaleryltartaric  acids. 
Dixgenic  acid. 
Dodecoic  acids. 
Durenecarboxylic  acids. 
Ecgonine  metliiodide. 
Elaidic  acid. 
Erucic  acid. 
Ethaconic  acid. 
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Ethanedicarboxylic    acid     (isosuccinic 

acid). 
Ethanesulphonic  acid. 
Ethanetetracarboxylic  acid. 
Ethoxybenzenesulphonic  acid. 
Ethoxybenzoic  acid. 
Ethoxydiphenylcarboxylic  acid. 
2-Ethoxyhexahydro-o-toluic  acid, 
Ethoxymethylbenzoic  acid, 
Ethoxymethylenecyauoacetic  acid, 
Ethoxymethylci/cZohexanecarboxylic 

acid. 
Ethoxymethylpropylbenzoic  acid. 
Ethoxynaphthylglyoxylic  acid. 
Ethoxyphenylhydantoic  acid. 
Ethoxyphenylinalamic  acid, 
Ethoxypropionic  acid. 
Ethoxysiiccinic  acid. 
Ethoxy-xylic  acid. 
Ethylacetoacetic  acid, 
Ethylacrylic  acids  {x'enteiwic  acid). 
Ethylanilinoquinonedicarboxylic  acid. 
Ethylcitraconic  acid. 
Ethylcitrapyrotartarir.  acid. 
Ethyicyauoacetic  acid. 
Ethylenesulphonic  acid. 
Ethylenetetracarboxylic  acid. 
Ethylenethiolcarbamic  acid. 
a-Ethy]glyceric  acid. 
Ethylidenebisraaloiiic     acid     [butane- 

tetracarhoxylic  acid). 
Ethylidenediacetic      acid      {^-methyl- 

glutaric  acid). 
Ethylidenediacetoacetic  acid, 
Ethylideuemalonic  acid. 
Ethylidenephthalimidylacetic  acid, 
Ethylitaconic  acid. 
Ethylitapyrotartaric  acid. 
Ethylmalonic  acid. 
Ethylmesaconic  acid. 
Ethylnaphthindolinoneqninonecarb- 

oxylic  acid. 
Ethylnitrolic  acid. 
Ethylparaconic  acid. 
Ethylphosphinic  acid, 
Ethylphosphinous  acid. 
d-Ethylsantoiious  acid. 
Ethylsuccinic  acid. 
Ethyl^Wtliiocarbonic  acid, 
Euchroic  acid, 
Everninic  acid. 
Fabianagliicotanuold. 
Fencholenic  acid. 
Ferulic  acid. 
Formhydroxamic  acid. 
Formic  acid. 
Formylcyanoacetic  acid. 
Fumaric  acid. 

Furfuryldimethylethylenelactic  acid . 
Furfurylidenediacetoacetic  acid. 
Furfurylidenemalonic  acid. 


Acids.     See  : — 

Furfurylmethylc?/c/oliexenonecarb- 

oxylic  acid. 
Galbanic  acid. 
Gallic  acid, 
Gallotannic  acid. 
Gelsemic  acid. 
Geranic  acid. 
Gluconic  acid. 
Glutaconic  acid. 
Glutamic  acid. 
Glutaric  acid. 
Glyceric  acid. 
Glycerophosphoric  acid. 
Glycidic  acids. 
Glycocholic  acid. 
Glycollic  acid. 

Glycosyldihydroxycinnamic  acid. 
Glycuronic  acid. 
Glyoxylic  acid. 
Granatic  acid. 
Graphitic  acid, 
Guanidineglyoxylic  acid. 
Guanidinepyruvic  acid. 
Guanylic  acid. 
Gyrophoric  acid. 
Haematic  acids. 
Hemellithylic  acid. 
Hemimellitic  acid. 
Hemipinic  acids. 
Heptadecylcarbamic  acid. 
cycZo-Heptanecarboxylic  acid. 
Heptanedicarboxylic  acids. 
n-Heptane-mono-^  and    -di-sulphonic 

acids. 
Heptanetetracarboxylic  acid  {isoamyU 

idenebismalonic  acid). 
S-  and    7-ci/c?o-Heptatrienecarboxylic 

acids. 
A^-ci/cZo-Heptenecarboxylic  acid. 
Heptenoic  acids. 
Heptoic  acid. 

Heptylidenebismalonic  acid. 
Heptylsuccinic  acid. 
c^c!o-Hexadienecarboxylic  acid, 
cis-Hexahydro-(?-toluic  acid. 
Hexabydro-xylic  acid. 
Hexanaphthenecarbox3dic  acid. 
Hexanedicarboxylic  acids. 
?i-Hexane-mono-     and    -di-sulphonic 

acids. 
Hexanetetracarboxylic  acid. 
Hexanetricarboxylic  acids. 
Hexenoic  acid. 
Hexoic  acid. 
Hexyh'soaconic  acid. 
Hexylaticonic  acid, 
Hexylcitraconic  acid. 
Hexylenedicarboxylic  acid  {dimethyl- 

allylmalonic  acid). 
)8-Hexylglutaric  acid. 
Hexylitaconic  acid. 
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Hexylmesaconic  acid. 

Hexylparaconic  acid. 

Hexylw'oparaconic  acid. 

Hippuric  acid. 

Homocamphoronic  acid. 

Homogentisic  acid. 

Homophthalic  acid. 

Homopiperonylic  acid 

Humic  acid. 

Hydratropic    acid    {a-phenylpropionic 

acid). 
Hydrazobenzenecarboxylic  acid 
Hydrazoic  acid. 
Hydrazophthalaldehydic  acid. 
Hydrazopropionic  acid. 
Hydrocyanic  acid. 
Hydrodigitoic  acid. 
Hydrofluoranic  acid. 
Hydrosorbic  acid  {hexenoic  acid). 
Hydrotropilidinecarboxylic  acid. 
;8-Hydroxy-a-isoamylbutyric     acid 

{hydroxynonoic  acid). 
Hydroxybehenic  acids. 
Hydroxybenzarainocinnamic  acid. 
Hydroxybenzoic  acids. 
Hydroxybutanedicarboxylic    acid    (jS- 

hydroxyethylsuccinic  acid). 
o-Hydroxybuteuoic  acid  {vinylgly collie 

acid). 
;8- Hydroxy  butyric  acid. 
Hydroxy-as-TT-camphanic  acid. 
7-Hy droxydiethylacetoacetic  aci J . 
\    6-Hydroxy-aa-diethylglutaconic  acid. 
Hydroxydihydrocampholytic  acid. 
Hydroxydiraercuracetic  acid. 
7-Hydroxydimethylacetoacetic  acid.* 
Hydroxydimethylbenzoic  acid. 
Hydroxydimethylglutaiic  a.ids. 
Hydroxydiphenylacetic  acid. 
Hydroxydiphenylmethanecarboxylic 

acid. 
Hydroxydiphenylpyridiuecarboxylic 

acid. 
jB-Hydroxyethanesulphonic  acid. 
Hydroxyethanetricarboxylic  acid. 
Hydroxyetbyleiiesulphonic   acid 

{isethionic  acid). 
i8- Hydroxy ethylsnccinic  acid. 
Hydroxyfenchenic  acid, 
Hydroxygluconic  acid. 
)8-Hydioxyglutaric  acid. 
2-Hydroxyhexabydro-o-toluic  acid. 
2-Hydroxy-A'^'^-liydropyridoiie-3-carb- 

oxylic  acid. 
Hydroxymenthylic  acid. 
a-Hydroxy-o-metbyl)8-i6-oamy'suc- 

cinic  acid. 
Hydroxymethoxy  phenylglyox  ylio 

acid. 
Hydroxymethyldibenzylcarboxylic 

acid. 


Acids.     See  : — 

Hydroxymethyldiphenylmethanecarb- 

oxylic  acid. 
Hydroxymethylenecyanoacetic  acid. 
)8-Hydroxy-oa-methylethylglutaconic 

acid. 
HydroxymethylcycZohexanecarboxylic 

acid. 
Hydroxymethylisopropyladipic  acid. 
co-Hydroxymethylpyromucic  acid. 
Hydroxymethylsuccinic  acid. 
Hydroxymethylterephthalic  acid, 
Hydroxynaphthaquinonesulphonic 

acid. 
Hydroxynaphthoic  acid. 
Hydroxynonoic  acid. 
Hydroxyoctenoic  acid. 
Hydroxyparaconic  acid. 
Hydroxypentanedicarboxylic  acid  {$- 

hydroxypropylsuccinic  acid). 
Hydroxyphenoxyacetic  acid. 
Hydroxyphenylglyoxylic  acid. 
Hydroxyphenylmethylpyridinecarb- 

oxylic  acid. 
Hydroxyphenyloxamic  acid. 
Hydroxyphenylphosphoric  acid, 
Hydroxyphenyl-ac-tetrahydronaph- 

thalenecarboxylic  acid. 
Hydroxy  phthalamic  acid, 
Hydroxyphthalic  acid. 
Hydroxypiperidiniumacetic  acid. 
Hydroxypropanedicarboxylic  acid  {hy- 
droxymethylsuccinic acid). 
Hydroxypropylsuccinic  acids. 
Hydroxypyrotartaric    acid     {hydroxy- 

mcthylsibccinic  acid). 
Hydroxypyruvic  acid. 
Hydroxystearic  acids. 
Hydroxysuccinic  acid. 
Hydroxy isoterebic  acid. 
Hydroxyterpenylic  acid. 
i3-Hydroxytetramethylglutaric  acid. 
Hydroxy thiodiazolesulphonic  acid. 
3-Hy droxy triazole-5  -carboxylic  acid. 
Hydroxytrimethylgallic  acid. 
Hydroxytrimethylsuccinic  acid. 
Hydroxy  valeric  acid. 
Hydroxy-xylic  acid. 
Hydurinephosphoric  acid. 
Hyponitrosoacetic  acid. 
Iminoplienylcarbamic  acid. 
Indigotinsubsulphonic  acids. 
Indonecyanoacetic  aoid. 
Indonenialonic  acid. 
Jndoxylsulphuric  acid. 
Isaconitic  acid. 
Isatoic  acid. 
Itaconic  acid. 
a-Ketobutenoic  acid  {propiony {formic 

acid). 
Ketocouinarancarboxylic  acid. 
Ketovalerolactonecarboxylic  acid 
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Lactic  acid, 
Lsevulic  acid. 
Latebraric  acid. 
Laurie  acid. 

fso-Lauroiiolic  and  »//-Lauroiiolic  acids. 
Lecanoric  acid. 
Lecasteric  acid. 
Lecidic  acid. 
Lepraric  acid. 
Leucine. 

Lichenostearic  acid. 
Lichen osterylic  acid. 
Lignoceric  acid. 
Malacliite-greensulplionic  acid. 
Maleamic  acid. 
Maleic  acid. 
Malic  acids. 
Malonic  acid. 
Maltobionic  acid. 
Maltodextrinic  acid. 
Mandelic  acid. 
Meconic  acid. 

Melanurenic  acid  {ammclide). 
Mellitic  acid. 
Mesaconic  acid. 
Mesitylenic  acid. 
Mesitylglyoxylic  acid. 
Mesityloxidoxalic  acid. 
Mesoxalic  acid. 
Methanedisulphonic  acid. 
Methanetricarboxylic  acid, 
Methanetrisulphonic  acid. 
Methenylbismalonic    acid   {dkarhoxy- 

glutaconic  acid). 
Methoxybenzenesulphonic  acid, 
^-Methoxybenzoylpropionic  acid. 
Methoxycinnamic  acid, 
Methoxydiphenylcarboxylic  acid. 
Methoxygallic  acid. 
Methoxymethylenecyanoacetic  acid. 
Methoxymethylpropylbenzoic  acid. 
Methoxymethylterephthalic  acid. 
Methoxyplienylglyoxylic  acid. 
Methoxyplienylmethylcj/c^hexenoue- 

dicarboxylic  acid. 
Methoxyphenylpropiolic  acid. 
Methoxypropionic  acid. 
Methoxysuccinic  acid. 
Methoxytoluenesulphinic  acid. 
Methoxytoluenesulphonic  acid. 
Methoxytricarballylic  acid. 
Methoxy-xylic  acid. 
Metliylacetoacetic  acid. 
Methylacetobutyric  acid, 
Metliylacetylsuccinic  acid, 
Methylacrylic  acid. 
Methyladipic  acid. 
Methylaminocrotonoetliylideneaceto- 

acetic  acid. 
Methyh'soamylmaleic  acid, 
a-  Methyl-j8-?soamylsuccinic  acids. 


Acids,     See  : — 

Methylanilinopropionic  acid. 
o-Methylanilinowovaleric  acid. 
Methylwobutylideneacetic  acid. 
Methylcinnamic  acid, 
Methylcrotonic  acid  {tiglic  acid). 
Methyldeoxybenzoincarboxylic  acid. 
Methyldibenzylcarboxylic  acid. 
Methyldiethylbenzoic  acid, 
Methyldiliydrotrimesic  acid. 
Methylditliiodiazolonesulphonic  acid. 
Methyleneasparagine, 
Methylenedimalonicacid(^ropa?ic^e^ra 

carhoxylic  acid). 
Methylenedioxycinnamic  acid. 
M ethylenedioxyphenylpropiolic  acid, 
Metliylenemalonic  acid, 
Methylethylacet.ic  acid  {valeric  acid). 
Methylcthylacetoacetic  acid, 
Methylethylallylmalonic  acid. 
Methylethylbenzimidazolonecarb- 

oxylic  acid. 
Methylglutaric  acids. 
Methylgranatic  acid. 
Methylc^/cZohexanecarboxylic  acid, 
Methylci/cZohexenecarboxylic  acid, 
Methylhexenoic  acid, 
Methylhexenonepyruvic  acid. 
Methylhydroresorcylic  acid, 
Methylhydroxyethylaminoacetic   acid. 
Methyliudoleacetic  acid, 
Methylindolecarboxylic  acid. 
Methylitaconic  acid. 
a-Methyllactic  acid. 
Methylmalic  acid. 

Methylmalonic  acid  (isoswccmc  acid) . 
Methylmesaconic  acid. 
o-Methyl-/8-naphthacinchonic  acid. 
2-Methyl-2-nonene-6-onoic  acid. 
Methylct/cZopentanedionedicarboxylic 

acid. 
Methyl  phenylalanine, 
Methylpropanetetracarboxylic  acid, 
o-Methyl-)8-propyl]actic  acid, 
Methylpyrrolidinedicarboxylic  acid. 
Methylpyrrylacetic  acid, 
Methylsalicylidenediacetoacetic  acid. 
Methylsalicylidenemalonic  acid. 
Methylstilbenecarboxylic  acid. 
Methylsuccinic  acid. 
Methyltartronic  acid. 
Methylterephthalic  acid, 
Methyltetrahydrotrimesic  acid. 
Methyltoluidinesulphonic  acid. 
Methyltoluylenehydratecarboxylic 

acid. 
Methyltriazencarboxylic  acid. 
Methylxanthic  acid. 
Mucic  acid. 
Mucobromic  acid. 
Mucochloric  acid. 
Myristic  acid. 
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Acids.     See  : — 

Naphthalenedisulphonic  acid. 
o-Naphthaleneindigotinsulphonic 

acids. 
Naphthalenesulphin-sulphoiiic  and  -di- 

sulphonic  acids. 
Naphthalenetrisnlphoiiic  acid, 
Naphthaquinoneacetoacetic  acid. 
Naphthaquinoneaminosalicylicacid. 
Naphthaquinonecyanoacetic  acid. 
Naphthaquinonedicyanoacetic  acid. 
Naphtliaquinoneimidesnlphonic  acid. 
Naphthaquinonemalonic  acid. 
Naphthasultonesulphonic  acid. 
Naphthenic  acids. 
Naphthoic  acid. 
Naphthol-sulphonic  and   -disul phonic 

acids. 
Naphthylacrylic  acid. 
Naj)hthylaminesulphoinc  acid. 
Naphthyldithiocarbazinic  acids. 
Naphthyldithiazolonesulphonic  acid. 
Naphthylpropy let! ecarboxy lie  acid. 
Naphthylsulphonebutyric  acids. 
Nasturtiic  acid. 
Nicotinic  acid. 
Nonanedicarboxylic    acid    {heptylsuc- 

cinic  acid). 
Nonanedicarboxylic    acid     ($-hcxyl- 

glutaric  acid). 
Norianetetracarboxylic  acid   Qieptyl- 

idenebismalonic  acid). 
Nonoic  acid. 
Noryohimbic  acid, 
a-  and  &-Nucleic  acids, 
Nucleothymic  acid, 
Octanedicarboxylic  acid. 
71- Octane -mono-    and    -di-sulphonic 

acids. 
Octinoic  acid. 
Octoaspartic  acid. 
Octoic  acid. 

Octylenedicarboxylic  acid. 
Octyl-8-naphthacinchonic  acid. 
Oenanthylidenebisnialonicacid(^cpi(?/Z- 

idenehismalonic  acid). 
Oleic  acid. 

Orcinol-di-,  and  tri-carboxylic  acids. 
Ornithuric  acid  {dibenzoylornithine). 
Ovalbuminic  acid. 
Oxalacetic  acid. 
Oxalic  acid. 
Oxydigitogenic  acid. 
"Oxyheptic  acid"  {isopropyhnesaconic 

acid). 
Oxyprotosulphonic  acid. 
Oxyroccellic  acid. 
Palmitic  acid. 
Paraconic  acid. 
Parapyruvic  acid. 
Parellic  acid. 
Parellinic  acid. 


Acids.     See  : — 

Parmelialic  acid. 
Pentadecylcarbamic  acid. 
Pentadecylc^ithiocarbamic  acid. 
Pentanedicarboxylic  acids. 
Pentanetetracarboxylic  acid. 
Pentanetricarboxylic  acid. 
Pentcnoic  acids. 
Pentonic  acid. 

Pentylenedicarboxylic  acids. 
Peroxyprotoic  acid. 
Pertusaric  acid, 
Phenacylcinnamic  acid. 
Phenacylcyanoacetic  acid. 
Phenacylhydrocinnamic  acid. 
Phenacyllsevulic     acid    {pTienylA  :  7- 

diketohexanecarhoxylic  acid). 
Phenacylmethylcinnamic  acid, 
PhenethylsiTCcinic  acid, 
Phenetoilsulphinic  acid. 
Phenetoilsulphonic  acid, 
Phenoxyacetic  acid. 
Phenoxybenzene-j9-sulphonic  acid. 
Phenylacetamidocinnamic  acid, 
Phenylacetamidophenylpropionicacid, 
Phenylacetic  acid. 
Phenylacetoacetic  acid, 
Phenylacetobutyric  acid, 
Phenylacrylic  acids. 
Phenylalanine. 
Phenylanilinoglutaric  acid. 
Phenyl-^-anisidoacetic  acid. 
Phenylaticonic  acid, 
Phenylazochromotropic  acid. 
Phenylazoglutaconic  acid. 
Phenyl benzylbutyrolactoneacetic  acid. 
a-Phenylbenzylisocrotonic  acid. 
Phenylbenzylcrotonolactoneaceticacid. 
Phenylbenzylglutaconic  acid. 
Phenylbenzylgl3'cine. 
7-Phenyl-i8-benzylidene-a-ketobutyric 

acid. 
Phenylbenzylidenepyrotartaric  acid. 
Phenylbenzylpropylenetricarboxylic 

acid. 
Phenylbenzylthioallophanic  acid. 
Phenylbutanetricarboxylic  acid. 
Phenylbutyric  acid. 
Phenylbutyrolactoneacetic  acid. 
Phenyl  carbaniic  acid. 
Phenylcarbazinic  acid. 
Phenylcarboxygliitaconic  acid. 
Phenylcinnamenylacrylic  acid. 
Phenylcitraconic  acid. 
Phenyl-j!7-cresylethoxyacetic  acid. 
Phenylwocrotonic  acid. 
Phenyldihydrokwlauronolic  acid. 
Phenyldihydronaphthoic  acid. 
Pheuyl-4  :  7-diketohexanecarboxylic 

acid. 
Phenyldiketoc?/cZohexanedicarboxylic 

acid. 
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Acids.     See : — 

Phenyldiketophenoheptamethylenedi- 

car  boxy  lie  acid. 
Phenyldiketopiperidinecarboxylicacid. 
Phenyldimethyltsooxazoleacetic  acid. 
Phenyldithiocarbazinic  acid. 
Phenyldithiodiazolonesulphiiiic  acid. 
Phenylenedimethylcarbamidecarb- 

oxylic  acid. 
o-Phenylenedioxydiacetic  acid. 
Phenylenediphosphoric  acid. 
Pheuylethoxyacetic  acid. 
Phenylethylpropionie  acid. 
Phenylethylsalicylic  acid. 
Phenylethylthioallophanic  acid. 
Phenylglutaconic  acid. 
Phenylglutaranilic  acid. 
Phenylglutaric  acid. 
Phenylglutarocarboxylic  acid. 
Phenylglutarodiethylamidocarboxylic 

acid. 
Phenylglutaropiperididocarboxylic 

acid. 
Phenylglycollic  acid. 
Phenylhydrazinedicarboxylic  acid. 
Phenylhydrazinoformic  acid. 
Phenylbydrazinoacetic  acid. 
Phenylhydroresorcjflic  acid. 
Phenylhydroxypivalic  acid. 
Phenyliminophenylcarbamic  acid. 
Phenylitaconic  acid. 
Phenyllactic  acid. 
Phenylmalonic  acid. 
Phenylmesaconic  acid. 
Phenylmethoxyacetic  acid. 
Phenylmethylaconic  acid. 
Phenylmethylenepyrotartaric  acid. 
Phenylmethylethylenelactic  acid. 
Phenylmethylcv/cZohexenone-carboxylic 

and  -dicarboxylic  acids. 
Phenylmethylitaconic  acids. 
Phenylmethylparaconic  acid. 
Phenylmethylpropionic  acid. 
Phenylmetbylpyrazolephosphinicacid, 
Phenylmetliylpyridonecarboxylic  acid. 
Phenylmethylpyronecarboxylic  acid. 
Phenylmethylpyrotartaric  acid. 
Phenylmethylsalicylic  acid. 
Phenylmethylthioallophanic  acid. 
Phenylc^/cZo-pentanedionedicarboxylic 

acid, 
Phenyl-a'-phenylpyronecarboxylic 

acid. 
Phenyl  phosphoric  acid. 
Phenylpropanetricarboxylic  acid. 
Phenylpropenylmalonic  acid. 
Phenylpropiolic  acid. 
Phenylpropiolohydroxamic  acid, 
a- Phenyl  propionic  acid. 
Phenyh'sopropoxyacetic  acid. 
Phenylpropylenetricarboxylic  acid. 
Phenylwopropylethylenelactic  acid. 
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Acids.     See  :— 

Phenylpropylidenemalonic  acid. 
Phenylpropyloxy acetic  acid. 
Phenylpyrazolonecarboxylic  acid. 
7-Phenyl-a-pyrone-a'/8'-dicarboxylic 

acid. 
Phenylquinolinecai  boxy  lie  acid. 
o-Phenylsalieylic  acid. 
Phenylsarcosine. 

Phenylsemicarbazideacetoacetic  acid. 
Phenylsemicarbazidecarboxylic  acid. 
Phenylstibic  acid. 
Phenylsulphone-Ti-  and  -iso-butyric 

acids. 
Phenylsulphonesodioacetic  acid. 
Phenyltartronic  acid. 
1-Phenyl-ac-tetrahydronaphthalene- 

3-carboxylic  acid. 
Phenylthiocarbazinic  acid. 
Phenylthiohydantoic  acid. 
o-Phenyyrthio-C-methylketuretcarb- 

oxylic  acid. 
Phenyltolyltoluic  acid. 
Phenyltrimethacetobutyrie  acid. 
Phenylxylylketoximecarboxylic  acid. 
Phloroglucinoltricarboxylic  acid. 
Phoronediacetic  acid. 
Phthalamic  acid. 
Phthalamidobenzoic  acid. 
Phthalanilic  acid. 
Phthalic  acids. 

Phthalimidobutylmalonic  acid. 
Phthalophenylamic  acid. 
Phthalyloxybenzoic  acids. 
Phthalylphenyh'socrotonic  acid. 
Phthalylsalicylic  acid. 
Picramic  acid. 
Picrotoxic  acid. 
Pimelic  acid. 
Piperic  acid. 
Piperidinoacetic  acid. 
Piperidylacetic  acid. 
o-Piperidylbutyric  acid. 
7-Piperidyldimeth3lacetoacetic  acid. 
Piperidylmaleic  acid. 
o-Piperidylopropionic  acid, 
a- Piperidy Isovaleric  acid. 
Piperonylidenediacetoacetic  acid. 
Piperonylidenemalonic  acid. 
Piperonylmethylc2/cZohexenonedicarb- 

oxylic  acid. 
Plumieridic  acid. 
Polystichic  acid. 
Prehnitolcarboxylic  acid. 
c?/cZo-Propanecarboxylic  acid. 
ci/c?o-Propanedicarboxylic  acid. 
Propanedicarboxylic  acid. 
Propanepentacarboxylic  acid. 
Propanetetracarboxylic  acid. 
Propanetricarboxylic  acids. 
Propionic  acid. 
Propionylformic  acid. 
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Acids.     See : — 

Propionylhydroxy propionic  acid. 
Propionylmalic  acid. 
o-Propiophenonecarboxylic  acid. 
n-  and  Mo-Propylacctoacetic  acids. 
)3-?5o-Propylacetobutyric  acid. 
Propylacrylic  acids  {hexenoic  acids). 
Propylbenzenesulphonic  acids. 
Propylbenzoic  acid. 
S-iso-Propylbutyric  acid  (heptoic  acid). 
Propylcacodylic  acid  {dipropylarsinic 

acid). 
Propylcitraconic  acids. 
Propylenedicarboxylic  acid. 
wo-Propylenemalonic  acid. 
Propylenetctracarboxylic  acid. 
Propylenetricarboxylic  acid. 
?so-Propylglutaric  acids. 
Propylglyceric  acids. 
Propylidenedicarboxylic  acid. 
Propylidenotri'^arboxylic  acid, 
Propylitaconic  acids. 
Propyl raalonic  acid. 
Propylmesaconic  acids. 
Propylnitrolic  acid. 
Propylparaconic  acids. 
Propylphenylmethylci/cZohexenonedi- 

carboxylic  acid. 
wo-Propylphenylpivalic  acid. 
n-  and  tso-Propylphosphinic  acids. 
n-  and  tso-Propylphosphinous  acids. 
n-  and  wo-Propylsuccinic  acids. 
Protocatechuic  acid. 
Protocetraric  acid. 
Pulegone,  hydrosulphonic  acids  of. 
Pulveraric  acid. 
Pyrazoledicarboxylic  acid. 
Pyridazine-3-carboxylic  acid. 
Pyrimidinecarboxylic  acid. 
Pyrocinchonic  acid. 
Pyromeconic  acid. 
Pyromucic  acid. 
Pyromucylacetic  acid. 
Pyro  tartaric  acid. 
Pyruvic  acid. 
Qiiinic  acid. 

Qiiinoldicarboxylic  acid. 
Quinolinecarboxylic  acid. 
Quinonedicarboxylic  acid. 
Racemic  acid. 
Khizocarpic  acid. 
Rhizocarpinic  acid. 
Kliizonic  acid. 
Rhizoninic  acid. 
Ricinoleic  acid. 
Roccellic  acid. 
Rosanilinesulplionic  acid. 
Saccharic  acid. 
iso-Saccliarinic  acid. 
Salazinic  acid. 
Salicylic  acid. 
Salicyl-O-phosphinic  acid. 


Acids,     See : — 
Salol-0-phospliinic  acid. 
Santalylphthalic  acid. 
Santonic  acid. 
Santonous  acids. 
Scatoleacetic  acid. 
Sebacic  acid. 
Semiorthoxalic  acid. 
Semiphenylhydiazoneoxalic  acid. 
Semi-^-tolylimino-oxalic  acid. 
Sodiophenylacetoacetic  acid. 
Stearic  acid. 
Stereocaidic  acid. 
Strychnic  acid. 
Suberic  acid. 

Succinamic  acid.  j 

Succinanilic  acid. 
Succinic  acids. 
Succinobenzylamic  acid. 
Sulphacetic  acid. 
o-Sulphamidobenzoic  acid. 
SulpLanilic  acid. 
Sulphobenzoic  acid. 
Sulphocamphylic  acid. 
Sulphocarbanilic  acid. 
Sulphomethyltriazancarboxylic  acid. 
Sulphonalplithalaniic  acid. 
Sulphophonylaminopyrazolonecarb- 

oxylic  acid. 
Tannicacid. 
Tartaric  acid. 
Tartraziuogenic  acid. 
Taurocholic  acid. 
Tartaric  acid. 
Teraconic  acid. 
Terebic  acids. 
-iso-Terebilenic  acid. 
Terephthalic  acid. 
Terpeuylic  acid. 
Tetracetylmucic  acid. 
Tetraspartic  acid. 
Tetrazodiplienyldicarboxylic  acid. 
Tetraliydrodicampherylic  acid. 
Tetrahydro25olauronic  acid. 
A^-Tetraliydro-o-toluic  acid. 
Tetiahydrouvitic  acid. 
Tetrahydro-xylic  acid. 
TetramethylrftaminoiHplienylmethane- 

dimethylaminoliydroxyphenoxazone- 

carboxylic  acid. 
Tetramethylenecarboxylic  acid  (cyclo- 

hutanecarhoxylic  acid). 
Tetrametliylenedicarboxylicacid(cyclo- 

hutanedicarboxylic  acid). 
Tetramethylpyrroline-j3-carboxylic 

acid. 
Tetric  acid. 
Thaninolic  acid. 
Thiazyltsobutyric  acid. 
Thioallophanic  acid. 
Thiocarbonylphenylcarbazinic  acid. 
Thiodiazoledisulphonic  acid. 
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Acids.     See  : — 

Thioglycollic  acid. 
Thiophanic  acid. 
Thiophaniiiic  acid. 
Thymolglycuionic  acid, 
Thymolsulphonic  acids. 
Tiglic  acid. 

Toluenesulphonacetic  acid. 
Toluenesulphoneacetoacetic  acid. 
Toluenesuljihonomalouic  acid. 
Toluic  acid. 

^-Toluidido-oxalic  acid. 
Toluidinesulphonic  acids. 
Toluidinoacetic  acid, 
Toliiylmalic  acid. 
Toluyltartaric  acid. 
Tolylacetic  acid. 
Tolylamiiioacetic  acid. 
Tolylcarbamic  acid. 
Tolyldithiocarbazinic  acid. 
^-Tolyldithiodiazolonesulphouic  acid. 
Tolylglyoxylic  acid. 
Tolylliydroxynaphthazinedisulphonic 

acid. 
Tolylimidotolycavbaraic  acid. 
Tolylnaphthindolinonequinonecarb- 

oxylic  toluidide. 
j(?-Tolyloxybutyric  acid. 
Tolylphosphinic  acid. 
Tolylphosphinous  acid. 
Tolylsuccinic  acid. 
Tolylsulphonebutyric  acids. 
T^iacetylc?^■amidonaphtl^olsulpl^onic 

acid. 
Triazolecarboxylic  acid. 
2:4:  6-Triethylbeuzoic  acid. 
Triglycolamic  acid. 
Trihydroxyglutaric  acid. 
Trimellitic  acid. 
Trimercnracetic  acid. 
Trimesic  acid. 

Trimethoxybeiizoylbenzoic  acid. 
Trimethoxydiphenylmethanecarb- 

oxylic  acid. 
Trimethoxy-o-methylcinnamicacid. 
Trimethylacetic  acid. 
Trimethylacetylsuccinic  acid. 
Trimethylenecarboxylic    acid     (cyclo- 

propanecarhoxylic  acid). 
Trimethylenedicarboxylic  acid  (cyclo- 

propanediearboxylic  acid), 
Trimethylgallic  acid. 
o)8;3-Trimethy]glutaranilic  acid. 
ai8)8-Trimethy]glutaric  acid. 
Trimethylphosphortolubetainecarb- 

oxylic  acid. 
Trimethylpyruvic  acid. 
Trimethylsuccinic  acid. 
Trimethyluric  acid. 
Tiipheiiylacetic  acid. 
Triphenylglutaric  acid. 
Triphenylpyrazolecarboxylic  acid. 


Acids.     See  : — 

Triphenyltrimesic  acid. 

Tropseolic  acid. 

Tyrosine. 

Umbilicaric  acid. 

Undecoic  acid. 

Undecylcarbamic  acid. 

Uric  acid. 

Usnic  acid. 

Uvitic  acid. 

Valeric  acids. 

iso-Valerylcyanoacetic  acid. 

iso-Valerylmalic  acid. 

Vanillic  acid. 

Vauilloylcarboxylic  acid. 

Veratric  acid. 

Vinylacetic  acid. 

VinylglycoUic  acid. 

Violuric  acid  {isonitrosobarbituric 

acid). 
Vulpic  acid. 
Xylenesulphinic  acid. 
p-Xy\ic  acid. 
Xylidinesulphonic  acids. 
Xylylcarboxylic  acid. 
Xylylglyoxylic  acids. 
Xylylic  acid. 
Yohimbic  acid. 
Zeoric  acid. 
Aconic  acid,  reduction  of,  and  its  consti- 
tution (Reitter),  a.,  i,  115. 
Aconine,  physiological  action  of  (Cash 

and  Dunstan),  A. ,  ii,  42. 
Aconitic  acid,  formation  of,  from  ethyl  ic 
c?ibromacetylsuccinate(CoNEAD),A., 
i,  481  ;  (Semenoff),  A.,  i,  792. 
and  sodium  salt,  action  of  phosphorus 
trisulphide  on  (Hanna  and  Smith), 
A.,  i,  577. 
triethylic  salt,  formation  of  (Hanna 
and  Smith),  A.,  i,  577. 
tautomeric  forms  of  (Guthzeit),  A., 
i,  115. 
wo- Aconitic  acid  {(a^-A.-b3-^-propcnctricarh- 
oxylic  acid),  triethylic   salt,    and   its 
sodium,  ethyl,  and  benzyl  derivatives  ; 
also  its  hydrolysis  and  reduction,  and 
the   action  of  aniline,   paratoluidine, 
ethylamine,     and     ammonia     on     it 
(Guthzeit  and  Laska),  A.,  i,  260. 
Aconitine,  hrpta-  and  ^ri-iodides  (Pres- 
cott),  a.,  i,  90. 
physiological    action    of    (Cash    and 
Dunstan),  A.,  ii,  42. 
Acraldehyde   (acrolein),    preparation  of 
(Wohl      and       Neuberg),       A. , 
i,  565. 
c^ibromide.       See    Propaldehyde,    di- 
bromo-. 
Acrylacetic  acid.     See  Tetric  acid. 
Address,  congratulatory,  to  Prof.  Sir  G.  C. 
Stokes,  P.,  1899,  145. 
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Address, Presidential  (Dewar),  T.,  1167  ; 

P.,  1899,  77. 
Adipic  Acid,  formation  of,  from  Russian 
petroleum  (Asciian),  A.,  i,  672. 
formation     of,    from     hydrolysis    of 
ethylic  aS-cJicyanovalerate  (Carpen- 
ter and  Perkin),  T.,  929. 
formation  of,  in  the  oxidation  of  fats, 
and  its    separation    (Bouveault), 
A.,  i,  480. 
Adonitol,  condensation  of  benzaldehyde 
with  (de  Bruyn  and  Alberda  van 
Ekenstein),  a.,  i,  662. 
Adsorption,  employment  of,  in  analyti- 
cal separations  (Goppelsroeder),  A., 
ii,  572. 
.ffigirite  from  Roumania  (Mrazec),  A., 

ii,  768. 
iElosomin,    properties  of  (Griffiths), 

A.,  ii,  115. 
"^schynite"    from    Hitterb,    Norway 

(Prior),  A.,  ii,  433. 
JEsculetin,  synthesis  of  (Gattermann 

and  Kobner),  A.,  i,  364. 
.ffisculin,  action  of  moulds  on  (Purie- 

witsch),  a,,  ii,  683. 
Affinity,  chemical  : — 

Association  of    liquids,    and  optical 

activity  (Tschugaeff),  A,,  ii,  3. 

of  solvents,   and  osmotic  pressure 

(Reychler),  a.,  ii,  357. 
of  formic,  acetic,  or  butyric  acids  in 
aqueous  solution  (Hufner),  A., 
ii,  9. 
Association,  molecular,  and  rotatory 
power  of  optically  active  liquids 
(Pope   and  Peachey),  T.,  1112 ; 
P.,  1899,  201. 
of  water  (Vaubel),  A.,  ii,  727. 
Affinity  constants  of  acids  in  methyl 
alcoholic,  or     aqueous     solution 
(Minozzi),  a.,  ii,  643. 
of  diazonium  h3'droxide  (Davidson 

and  Hantzsch),  A.,  ii,  7. 
of  methylic  hydroxymethyleuecyan- 
acetate  (Bollemont),  A.,  i,  791. 
of       Z-phenylmethoxyacetic       acid 

(McKenzie),  T.,  767. 
of  I-  and  r-trihydroxyglutaric  acid 
(Ruff),  A.,  i,  324. 
Dilution    law,  for   dissociated    com- 
pounds (Barmvvater),  A., ii,  274. 
validity  of  (van  Laar),  A.,  ii,  11. 
Chemical  equilibrium  in  voltaic  cells, 
application  of  phase  rule  to  (Ban- 
croft), A.,  ii,  394. 
variation     of,     with     temperature 

(Bodenstein),  a.,  ii,  637. 
between  ferric  sulphate,  ferrous  di- 
thionate,    and    sulphur    dioxide 
(Antony     and    Manasse),    A., 
ii,  753. 


Affinity,  chemical  : — 

Chemical  equilibrium  between  hydro- 
cyanic acid  and  other  acids,  with 
potash  or  soda  (Berthelot),  A., 
ii,  737. 

between  hydrogen,  oxygen,  and 
water,  and  between  oxygen  and 
carbon  monoxide  (Holier),  A., 
ii,  85. 

between  hydrogen  and  the  oxides  of 
carbon  (Berthelot),  A.,  ii,  286. 

false,  of  hydrogen  sulphide(DuHEM), 
A. ,  ii,  739. 

in  formation  or  decomposition  of 
hydrogen  selenide  (Bodenstein), 
A.,  ii,  639. 

between  manganous  hydroxide  and 
ammonium  salts  (Herz),  A., 
ii,  752. 

between  mercury,  mercurous  and 
mercuric  iodides  (Francois),  A., 
ii,  751. 

in  precipitated  silver  chloride  and 
bromide  (KiJSTER),  A.,  ii,  206. 

between  silver  nitrate,  silver  amal- 
gam, and  mercurous  nitrate  ;  and 
between  mercury,  mercurous  and 
mercuric  nitrates  (Ogg),  A., 
ii,  14. 

between   silver  potassium   cyanide, 

hydrogen  sulphide,  and  hydrogen 

cyanide  (Berthelot),  A.,  ii,  422. 

Hydrolysis   of    amides    and    ethereal 

salts  by  alkalis,  influence  of  forma- 
tion   of    salts    on    (Fischep),   A., 

i,  262. 
Partition  of  chlorine  between  carbon 

tetrachloride  and  water  (Jakowkin), 

A.,  ii,  736. 
Velocity  of  action  of  sodium  meth- 

oxide  or  ethoxide    on    dinitrobenz- 

enes,     and    on     methylic      iodide 

(Steger),  a.,  i,  745. 
Velocity  of  conversion  of  diazoamiuo- 

into    aminoazo-compounds     (Gold- 

schmidt     and      Salcher),      A., 

ii,  551. 
Velocity  of  decomposition  of  carbon 
monoxide  in  presence  of  metallic 
oxides,  or  of  carbon  (Boudouard), 
A.,  ii,  595,  596. 

of  chloro-,  bromo-,  or  iodo-benzene 
by  sodium  amyloxide  or  ethoxide 
(Lowenherz),  a.,  ii,  639. 

of  glycerophosphoric  acid  (Cavalier 
and  Pouget),  A.,  i,  660. 
Velocity  of  diazotisation  (Hantzsch  . 

and  ScHiJMANN),  A.,  ii,  549. 
Velocity  of  explosion  of  gases  (Chap- 
man), A.,  ii,  591. 

of  pure  acetylene  (Berthelot  and 
Le  Chatelieu),  a.,  ii,  734. 
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Affinity,  chemical  : — 
Velocity  of   formation    of   methylic, 
ethylic,     and      methylic    ethylic 
ethers,    influence    of    water     on 
(de    Bruyn  and    Steger),    A., 
i,  849. 
and     decomposition     of    hydrogen 
iodide  and  selenide,  and  of  forma- 
tion of  hydrogen  sulphide  (Boden- 
stein),  a.,  ii,  638,  639. 
and  of  hydrolysis  of  ethereal  salts 

(Kistiakowsky),  a.,  ii,  13. 
and  hydrolysis  of  ethereal  salts  of 
substituted    acetic     acids     (Sud- 
BOROUGii  and  Lloyd),  T.,   467  ; 
P.,  1899,  3. 
Velocity  of  hydrolysis  of  alkylic  phos- 
phates (Cavalier),  A.,  ii,  13,  14. 
of  diazonium  hydroxide,  and  of  syn- 
diazotates        (Davidson        and 
Hantzsch),  a.,  ii,  7. 
of   methylic   acetate   by   diphenyl- 
iodonium  hydroxide  (Sullivan), 
A.,  ii,  398.  ' 
Velocity  of  inversion  of  cane-sugar, 
and  osmotic  pressure  (Arrhenius), 
A.,  ii,  359. 
Velocity    of   isodynamic    change    of 
ethylic  mesityloxidoxalate  (BRtJHL), 
A.,  ii,  735. 
Velocity  of  non-explosive  combination 
of  hydrogen  and  oxygen   (Boden- 
stein),  a.,  ii,  733. 
Velocity  of  oxidation  of  formaldehyde 
by  hydrogen  peroxide  (Kastle  and 
Loevenhart),  a,,  i,  565. 
Velocity  of  reaction  between  alcohols 
and      their      benzenesulphonates 
(Sagrebin),  a.,  ii,  735. 
of  ethylic  bromide  with  triethylamine 
(Hemptinne  and  Bekaert),  A., 
ii,  359. 
in  bimolecular  reactions  (Waddell), 

A.,  ii,  402. 
limited  (Muller),  A.,  ii,  358. 
Agoniadin,  probable  identity  of  plumier- 

ide  with  (Franchimont),  A,,  i,  934. 
Agricultural  Chemistry — 
Animals,     dairy     products,     and 

feeding  experiments  : — 
Animals,    presence   of  manganese  in 

(Pichard),  a.,  ii,  40. 
Cattle,  feeding  experiments  on  (Ait- 
ken  and Schulz),  A.,  ii,  448 ;  (Dick- 
son and  Malpeaux),  A.,  ii,  509  ; 
(Schulle),  a.,  ii,  609;  (Baumert 
and  Falke),  A.,  ii,  689  ;  (Fallot), 
A.,  ii,  797. 
Horse,  molasses  as  food  for  (Dickson 
and  Malpeaux),  A.,  ii,  509. 
temperature  of   the   (Woodhead), 
A.,  ii,  309. 


Agricultural  Chemistry  :  Animals  : 
Sheep,  feeding  experiments  on  (Ait- 
ken),  A.,  ii,  448  ;  BriStigniIsre 
and  Dupont),  A.,  ii,  608. 
influence  of  food  on  production  of 

tallow  in  (Aitken),  A.,  ii,  448. 
influence  of  nitrogenous   foods   on 
wool  formation  in  (Aitken),  A., 
ii,  448. 
Dairy  Products  : — 
Butter,  effect  of  oil-foods  on  (Baumert 
and  Falke),  A.,ii,  689. 
rancidity  of  (Amthor),  A.,  ii,  259  ; 

(Scala),  a.,  i,  478. 
methods  of  analysis.  See  main  index. 
Cheese,  action  of  calcium  salts  in  manu- 
facture of  (Vieth),  a.,  ii,  570. 
Cream,  fresh  and  ripened,  composition 
of,    estimation     of    proteids    in 
(Ladd),  a.,  ii,  178. 
methods    of    analysis.      See    main 
index. 
Milk,    composition    of   (Richmond), 
A.,  ii,  707. 
freezing    point    of    (Winter),    A,, 

ii,  232. 
influence   of  calcium   salts   on  the 
curdling      of       (Vieth),       A., 
ii,  570. 
presence  of  a  new  proteid  in  ( Wrob- 

LEWSKi),  A.,  ii,  232. 
production,    effect  of  sour  hay   on 

(Knieriem),  a.,  ii,  795. 
relation  of  composition  of,  to  growth 
of  progeny  (Abderhalden),  A., 
ii,  232,  568. 
cow's  and  goat's,  conversion  of,  into 

laben  (Georgiades),  A.,  i,  835, 
digestion   of  the   sugar   of,   in   the 
small  intestine  (Weinland),  A., 
ii,  604. 
methods    of    analysis.      See    main 
index. 
Laben,  composition  of  (Georgiades), 

A.,  i,  835. 
Feeding  Experiments  : — 
Barley,  cotton  cake    linseed  cake,  or 
meal,   or  maize,  as  food  for  sheep 
and  cattle  (Aitken),  A.,  ii,  448. 
Maize     cake,     as     food      for     cows 

(Schulle),  A.,  ii,  448,  609. 
Mangel  wurzels,   as  food  for  cattle, 
and  their  composition  (BR^TiGNifcRE 
and  Dupont),  A.,  ii,  608. 
Molasses,  as  food  for  horses  and  cattle 
(Dickson    and    Malpeaux),     A., 
ii,  509. 
Oils,  as  food  for  cows,  and  their  influ- 
ence   on    butter    (Baumert    and 
Falke),  A.,  ii,  689. 
Rape  cake,  adulteration  in  (Jorge  N- 
sen),  a.,  ii,  46. 
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aoeioultueal  chemistry  : — 

Plants, 
Plant     Composition     and    Meta- 
bolism : — 
Plants,   presence  of  simple  acids  and 
alcohols  in  (Lieben),  A.,  ii,  45. 

alcohol  in  (Maz6),  A.,  ii,  606; 
(Berthelot),  a.,  ii,  685;  (De- 
VAUx),  A.,  ii,  789. 

alkaloids  in  (Barth),  A.,  ii,  46. 

barium  in  (Hornberger),  A., 
ii,  506. 

function  of  calcium  salts  in,  and 
action  of  strontium  and  mag- 
nesium compounds  (Loew),  A., 
ii,  789. 

metabolism  of  calcium  oxalate  in 
(Kraijs),  a.,  ii,  685. 

carbohydrates    in    (Zanotti),    A., 
i,  851. 
assimilation  of  (Mazi5),A,,  ii,  321. 
conversion  of,  into  alcohol  (Maz:^), 

A.,  ii,  606. 
influence  of,  on  formation  of  pro- 

teids  (Schulze),  A.,  ii,  322. 
production  of  humus  from  (Sny- 
der), A.,  ii,  48. 

chlorine,  phosphorus  and  sulphur  in 
(Berthelot),  A.,  ii,  323. 

assimilation  of  chlorides  by  (Picii- 
ard),  a.,  ii,  788. 

occurrence  of  metallic  copper  in 
(Frankfobter),  a.,  ii,  323. 

influence  of  anaesthetics  on  chloro- 
phyll-formation in  (T^odoresco 
and  Coupin),  A.,  ii,  239. 

dextrin  and  starch  as  reserve  mate- 
rials in  (dij  Sablon),  A.,  ii,  444. 

dwarf,  production  of,  by  variations 
of  temperature  (Bonnier),  A., 
ii,  686. 

antiseptic  action  of  ethereal  oils  in 
(Bokorny),  a.,  ii,  786. 

selective  absorption  of  elements  by 
(Demoussy),  a.,  ii,  238. 

hydrocyanic  acid  in,  and  its  relation 
to  proteid  formation  (Hubert), 
A.,  ii,  377. 

manganese  in  (Pichard),  A.,  ii,  40. 

assimilation  of  organic  nitrogen  by 
(Lyebyedyev),  a.,  ii,  689. 

nitrogen  assimilation  of  by,  during 
germination  (Maz^),  A.,  ii,  237. 

influence  of  light  on  nitrogen  as- 
similation by  (Laurent,  Mar- 
CHAL  and  Carpiaux),  A., 
ii,  173. 

elaboratioji  of  nitrogen  compounds 
by  (Mazi5),  a.,  ii,  321. 

assimilation  of  nitrates  in,  without 
light  (Suzuki),  A.,  ii,  323. 


Agricultural  Chemistry  :  Plants  :— 
Plants,    di.stribution  of  o-,   0-,    and 

7-oxydase      in       (Gruss),       A., 

i,  314. 
absorption   of    potassium    salts    by 

(Demoussy),  A.,  ii,  172. 
metabolism,  formation  of  proteids  in 

(Hi^bert),  a.,  ii,  47. 
decomposition       of      proteids       in 

(Schulze),  A.,  ii,  240. 
influence  of  carbohydrates    on   de- 

comjiosition   and   regeneration   of 

proteids  iu  (Schulze),  A.,  ii,  322  ; 

(Suzuki),  A.,  ii,  323. 
proteid     decomposition,    asparagine 

formation  and  respiration  in,  rela- 
tion between  (Prianischnikoff), 

A.,  ii,  787. 
assimilation  of  sodium  and  potassium 

compounds  by   (Schrodeu)j   A.. 

ii,  789. 
digestion  of  starch  in  (du  Sablon) 

A.,  ii,  239. 
starch  formation  in,  and  relation  to 

diastase  (Meyer),  A.,  ii,  321. 
function  and  distribution  of  sucrose 

and  other  sugars  in  (Schulze),  A., 

ii,  570. 
tannin     formation    in    (Mer),    A., 

ii,  607. 
Plants  : — 
Ash,    the  mineral  bases  in  (Tanret), 

A.,  ii,  170. 
Bud  formation,  loss  of  calcium  oxalate 

during  (Kraus),  A.,  ii,  685. 
CMorophyll,    extraction  from  lucerne 

(Medicago  saliva),    (Etard),    A., 

i,  381. 
formation  of,  without  light  (IItard 

and  Bouilhac),  A.,  ii,  46. 
influence  of  anaesthetics  on  formation 

of,   in    plants   (T^ODORESCO  and 

Coupin),  A.,  ii,  239. 
chemistry  of  (March lewski),  A., 

i,  381,  822. 
function  of  (^tard),  A.,  ii,  792. 
relation   of,   to    nitrogen   nutrition 

(Laurent,  Marchal,  and  Car- 
piaux), A.,  ii,  173. 
assimilation  of,  in  relation  to  colour 

of  leaves  (Griffon),  A.,  ii,  320. 
presence  of,  in  the  livers  of  inverte- 
brates (Dastre  and   Floresco), 

A.,  ii,  374. 
compounds  (Kohl),  A.,  i,  228. 
derivatives,  absorption    spectra    of, 
(Schunck),  a.,  ii,  540. 
Leaves,  growth  and  constituents  of,  at 

various  periods  (Berthelot  and 
Andrt5),  a.,  ii,  319. 
presence  of  simple  acids  and  alcohols 
in  (Lieben),  A.,  ii,  45. 
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Agricultural  Chemistry:  Plants:— 
Leaves,    formation   of  aromatic    sub- 
stances by  alcoholic  fermentation 
in  presence  of  (Jacquemin),  A,, 
ii,  377. 

cliloropliyll- assimilation  by,  in  rela- 
tion to  colour  (Griffon),  A., 
ii,  320. 

chlorophyll  in,  in  relation  to  assimi- 
lation    of    nitrogen    (Laurent, 
Marchal,   and  Carpiaux),   A., 
ii,  173. 
Protoplasm,    living  and   dead.      The 

albumin  of  (LoEw),  A.,  ii,  606. 
Root  nodules,    of    pea ;     amount  of 

nitric  nitrogen  formed  by  (Beeson), 

A.,  ii,  175. 
Roots,  constituents  and  growth  of,  at 
various  periods  (Berthelot  and 
Andre),  A.,  ii,  319. 

absorption  of  carbohydrates,  and 
carbon-assimilation  by(LAURENT), 
A.,  ii,  173. 

excretions  (Kohn),  A.,  ii,  791. 

decomposition      of      felspars,      by 
(Sestini),  A.,  ii,  798. 
Cell  sap,  solubility  of  calcium  oxalate 

(Kraus),  a.,  ii,  685. 
Seedlings,  growth  of,  in  various  gases 
and     vapours    (Sandsten),    A., 
ii,  320. 

action  of  acetic  acid  on  (Fassbendeu 
and  Grevillius),  A.,  ii,  794. 

action  of  sodium  perchlorate  in  Cbili 
saltiietre  on  (Zaharia),  A., 
ii,  799. 
Seeds,  growth  and  constituents  of,  at 
various  periods  (Berthelot  and 
Andr^),  A.,ii,  319. 

germinating,  action  of  ether  on 
(Townsend),  a.,  ii,  684. 

oily,  changes  in  composition  of,  dur- 
ing germination  (Maquenne),  A., 
ii,  171. 

growth  of,  in  various  gases  and 
vapours  (Sandsten),  A.,  ii,  320. 

presence  of  manganese  in  (Pichard), 
A.,  ii,  40. 

distribution  and  function  of  sugars  in 
(Schulze),  a.,  ii,  570. 

action  of  acetic  acid  on  (Fassbender 
and  Grevillius),  A.,  ii,  794. 

importance  of  changing  (Deh^rain), 
A.,  ii,  687. 
Stems,  growth  and  constituents  of,  at 

various    periods    (Berthelot     and 

ANDRifi),  A.,  ii,  319. 
Plant  tissue,   estimation  of  carbonic 

dioxide  in  (Berthelot),  A,,  ii,  685. 
Respiration  and  assimilation  in,  under 

alpine    conditions    (Bonnier),    A., 

ii,  686 ;  (Palladin),  A.,  ii,  686. 


Agricultural  Chemistry:  Plants: — 
Respiration    of  yeast  cells,  influence 

of    oxygen     on     (Buchner     and 

Rapp),  a.,  ii,  169. 
Respiratory    coefficient      in     plants 
(Berthelot),  A.,ii,  685. 

under    increased    respiration     (De- 
VAux),  A.,  ii,  789. 
Plant  growth,  nature  and  amount  of, 
at    various    periods   (Berthelot 
and  Andr]^.),  A.,  ii,  319. 

influence  of  light  on  (Pagnoul), 
A.,  ii,  788. 

without  light  (MAZ]t),  A,,  ii,  321. 

influence  of  temperature  and  mois- 
ture on  (Bonnier),  A.,  ii,  686. 

in  various  gases  and  vapours  (Sand- 
sten), A.,  ii,  320. 

influence  of  sucrose  on  (Golding), 
A.,  ii,  689. 
Plant  nutrition,   function  of  calcium 
oxalate  in  (Kraus),  A.,  ii,  685. 

root  absorption  of  carbohydrates  as 
a  source  of  carbon  in  (Laurent), 
A.,  ii,  173. 
-  nitrogen  absorption   in  (Richter), 
A.,ii,  237. 

assimilation  of  nitrates  and  of  am- 
monia in  (Laurent,  Marciial, 
and  Carpiaux),  A.,  ii,  173. 

the  relative  value  of  nitrates  and 
ammonia  salts,  and  absorption  of 
ammonia  in  (Mazi5),  A.,  ii,  237. 

absorption    of    potassium    salts    in 
(Demoussy),  a.,  ii,  172. 
Plants,  damage  caused  by  acetic  acid 
vapour,    and   solution   to    (Fass- 
bender   and   Grevillius),   A., 

■  ii,  794. 

damage  done  to,  by  copper  salts 
(Coupin),  a.,  ii,  118. 

toxic  action  of  arsenic  on,  and  its 
introduction  in  manures  (Stok- 
LASA),  A.,  ii,  323. 

toxic  action  of  perchlorate,  in 
nitrates  on  (Pagnoul),  A.,  ii,  243; 
(KrIiger  and  Berju)  A.,  ii,  325. 

toxic  action  of  iodine  compounds  on 
(Demoussy),  A.,  ii,  172. 
Plant-germination,     assimilation     of 
oxidised   and  amidic  nitrogen  in 
(Maz^),  A.,ii,  237. 

metabolism  in  oily  seeds  during 
(Maquenne),  A.,  ii,  171. 

metabolism  in  peas,  lupins,  and 
vetches  during  (Prianischni- 
koff),  a.,  ii,  787. 

influence  of  acetic  acid  on  (Fass- 
BRNDER  and  Grevillius),  A., 
ii,  794. 

action  of  ether  on  (Townsend),  A,, 
ii,  684. 


948 


INDEX    OF   SUBJECTS. 


Agricultural  Cheml'^tiiy  :  Plants  :— 
Forest  fires,  loss  of  nitrogen  in  soil  by 

(Snyder),  A.,  ii,  48. 
Plants  : — 
Arachis  seeds,  metabolism  of  reserve 

material    in,     during    germination 

(Maquenne),  a.,  ii,  171. 
Artichokes,  action  of  Bacillus  coli  on 

(Roux),  A.,  ii,  444. 
Barley,  manuvial  experiments  with 
(Malpeaux),  a.,  ii,  242  ;  (Prian- 
iscHNiKOFFand  Kouznezoff),A., 
ii,  513  ;  (Maercker),  A.,  ii,  691 ; 
(Lyebyedyev),  a.,  ii,  689  ;  (Guf- 
froy),  a.,  ii,  795  ;  (Zaharia), 
A.,  ii,  799. 

the  carbohydrates  of  (Tollens),  A., 
ii,  174. 

assimilation  of  nitrates  in  the  dark 
by  (Suzuki),  A.,  ii,  323. 

germinated,  presence  of  pectinase  in 
(Bourquelot),  a.,  i,  652. 

phosphoric  acid  in  (Matthews  and 
Woolcott),  a.,  ii,  174. 

brewery,  the  potash  requirements 
of,  and  its  application  (R^my), 
A.,  ii,  795. 
Beans,  action  of  double  superphos- 
phates on  (Wohltmann),  A., 
ii,  511. 

germinating,  assimilation  of  nitrogen 
by  (Maz^),  a.,  ii,  237. 
Beetroot  (sugar),  manurial  experi- 
ments with  (Schneidewind), 
A.,  ii,  49;  (Wohltmann),  A., 
ii,  511  ;  (Maercker),  A., 
ii,  691. 

furfuroids  in  (Stoklasa),  A., 
ii,  792. 

influence  of  sodium  perchlorate  on 
(Zaharia),  A.,  ii,  799. 

seeds,  action  of  formaldehyde  on 
( Jodin),  a.  ,  ii,  44. 

cause  of  darkening  of  (Gonner- 
mann),  a.,  ii,  790. 

.«;eed  and  leaves,  presence  of  an 
enzyme  in,  and  absence  of  sacchar- 
ose and  Isevulose  in  (Gonner- 
mann),  a.,  ii,  791. 

amounts  of  lecithin  and  distribution 
of  phosphoric  acid  in  (Stoklasa), 
A.,  ii,  45. 

juices,     presence    of    peptones    in 
(RiJMPLER),  A.,  ii,  507. 
Boletus  edulis,  yield  of   chitin   from 
(Tan RET),  A.,  ii,  171. 

amount  of  pentosans  in  (Menozzi), 
A.,  ii,  683. 
Brassica  juncca,  B.  glauca,  B.  napus, 

B.  rapa,  and  B.   dichotortia  seeds, 

composition  of  oil  of  (Jorgensen), 

A.,  ii,  46. 


AORICULTT'RAL  CHEMISTRY:  PlANTS  : — 

Broad  bean,  colouring  principles  of  the, 
and  other  constituents  (Bourque- 
lot and  H^^rissey),  A.,  ii,  325. 
Buckwheat,   nitrogenous  nutrition  of 
(Richter),  a.,  ii,  237. 
selective  absorption  by  (Demoussy), 

A.,  ii.  238. 
etiolated,  action  of  anaesthetics  on 
(Ti^ODORESCO  and   Coupin),    A., 
ii,  239. 
Carnations,  growth  of,  in  artificial  soil 
with  various  manures  (Jenkins  and 
Britton),  a.,  ii,  511. 
Cereals,  action  of  various  manures  on 
(Wohltmann),  A.,  ii,  511. 
action  of  basic  slag  on  (Guffroy), 

A.,  ii,  795. 
action  of  sodium  perchlorate  in  Chili 
saltpetre  on  (Zaharia),  A. ,  ii,  799. 
Chaff,   nitrogen  contents   of  (Holde- 

fleiss),  a.,  ii,  47. 
Clover,  grey,  nitragin  experiments  with 
(Feilitzen),  a.,  ii,  684. 
influence  of  light  on  (Pagnoul),  A., 

ii,  788. 
white,  red,  and  bastard,  the  digestive 
value  of  (Kineriem),  A.,  ii,  795. 
Colza,    selective   absorption  by  (De- 
moussy), A.,  ii,  238. 
Conifers,  variation  in  amount  of  lignin 

in  wood  of  (Cieslar),  A.,  ii,  447. 
Conifer  seeds,   distribution  and  func- 
tion  of  sugars   in   (Schulze),    A., 
ii,  570. 
Copper-beech,    occurrence   of   barium 
in  ash  of  (Hornberger),  A.,  ii,  506. 
Cotton  flowers,  the  colouring  matter  of 
(Perkin),    T.,    825;     P.,    1899, 
161. 
seed,     presence      of     gossypol    in 
(Marchlewski),  a.,  i,  821. 
Crudferce  seeds,  presence  and  absence 
of  volatile   mustard   oils   in   (Jor- 
gensen), A.,  ii,  797. 
Cucumbers,    growth    of,   in    artificial 
soils  with  various  manures  (Jenkins 
and  Britton),  A.,  ii,  511. 
Currant-bushes,  sterility  of  (Aitken), 

A.,  ii,  447. 
Fescue,  action  of  potassium  perchlorate 
in  potassium  nitrate  on  (Pagnoul), 
A.,  ii,  243. 
Figs,    Barbary,    constituents   of,    and 
yield  of  alcohol  from  (Rolants),  A., 
ii,  784. 
Flowers,  growth  and  constituents  of, 
at  various  periods  (Berthelot  and 
Andri£),  a.,  ii,  319. 
Fungi,  chemical  constituents  of,  and 
presence  of   proteids  in  (Winter- 
stein),  A.,  ii,  240. 


1 


INDEX   OF   SUBJECTS. 


949 


Agricultural  Chemistry  :  Plants  :  — 
Fungi,    respiratory    quotient    of,    in 

nutrient   media    (Puriewitsch), 

A.,ii,  785. 
presence  of  a  proteolytic  ferment  in 

(Bourquelot  and  H^.rissey),  A., 

i,  313. 
iodine       in        (Gautier),        A., 

ii,  650. 
preparation  of  fungin,  fungose,  and 

chitin     from      (Tan  ret),       A., 

ii,l7l. 
composition  of  mycelium  of  (Mar- 

schall),  a.,  ii,  44. 
edible,    amount    of    pentosans    in 

(Menozzi),  a.,  ii,  683 
toxic  influence   of  various  ions  on 

(Clark),  A.,  ii,  627. 
toxic    action    of    ethereal    oils    on 

(Bokorny),    a.,    ii,    318,    786  ; 

(Salkowski),  a.,  ii,  786. 
Gooseberry,  pectin  of  (Bourquelot), 
A.,     i,    652  ;     (Bourquelot    and 
H^rissey),  a.,  i,  653. 
Grass,  couch,  the  digestive   value  of 

(Knieriem),  a.,  ii  795. 
Haricot  beans,    French,   composition 
and  nutritive  value  of  (Balland), 
A.,  ii,  174. 
Hay,   amount   of  phosphoric  acid  in 

(Wagner),  A.,  ii,  690. 
the    percentage     digestion    of,    by 

rabbits,  and  effect  of  some  hay  on 

milk  production  (von  Knieriem), 

A.,  ii,  795. 
Leguminosoe,  experiments  with  nitra- 

gin  on  (Aitken),  A.,  ii,  512. 
Lentils,  selective  absorption  by  (De- 

moussy),  a.,  ii,  238. 
Linseed,  composition  of  (Herzog),  A., 

ii,  796. 
Lucerne  {Medicago  sativa),  growth  and 

constituents  of,  at  various  periods 

(Berthelot   and    Andr^),    A., 

ii,  320. 
extraction     of    chlorophylls     from 

(llTARD),  A.,  i,  381. 
Lupin,    white,    etiolated,    action     of 

anaesthetics  on  (T^odoresco  and 

Coupin),  a.,  ii,  239. 
growth    and    constituents     of,    at 

various  periods  (Berthelot  and 

Andr^),  a.,  ii,  319. 
Maize,  absorption  of  phosphoric  acid 

in     soil-water    by    (Schlcesing, 

jun.),  A.,  ii,  243. 
kernels,  selection  of,  for  seed,  and 

relation  of  external  characters  to 

chemical  composition  (  Hopkins), 

A.,ii,  687. 
residues,  digestibility  of  (Schulze), 

A.,  ii,  509. 


Agricultural  Chemistry:  Plants  : — 
Ma'ze,      seedlings,      assimilation     of 
carbon  by  roots  of  (Laurent), 
A.,  ii,  173. 
seeds,   assimilation   of  nitrogen  by 
germinating        (Maz^),        A., 
ii,  237. 
selective     absorption     by     (De- 
moussy),  a.,  ii,  238. 
stalks,  the  sugars  of  (Jstrati  and 
(Ettinger),  a.,  ii,  506,  507. 
Maize-cake,  composition  and  feeding 

value  of  (Schulle),  A.,  ii,  609. 
Malt,  the  carbohydrates  of  (Tollens), 
A.,  ii,  174. 
the    nitrogen    compounds   in,    and 
their  separation   (Laszczynski), 
A.,  ii,  793. 
the  sugars  of  (Ling),  A.,  ii,  187. 
and  barley,  relation  between  acidity 
and   soluble  phosphates  or  total 
phosphoric    acid  ;    calcium     and 
magnesium  in  ;  presence  of  organic 
acids  in  (Matthews  and  Wool- 
cott),  a.,  ii,  174. 
Mangel-wurzel,  manurial  experiments 
at   Rothanisted    with  (Waring- 
ton;,  a.,  ii,  800. 
manurial  experiments  with  (Deh]^- 

rain),  a.,  ii,  687. 
composition  and  feeding  value   of 
(BR^TiGNiiiRE  and  Dupont),  A., 
ii,  608. 
Millet,  composition  and  feeding  value 
of  varieties  of  (Balland),    A., 
ii,  119. 
hay,  presence  of  an  active  principle 
in  (Ladd),  a.,  ii,  240. 
Monocotyledons,   the  metabolism    of 
carbohydrates  and  relative  value  of 
various  sugars  for  starch-formation 
in  (Parkin),  A.,  ii,  790. 
Mulberry  leaves,  amount  of  cellulose 
and  pentosans  in   (Menozzi),   A., 
ii,  683. 
Mustard,    manurial  value  of  various 
phosphates     for    (Joffre),     A., 
ii,  610. 
nitrogenous  nutrition  of  (Richter), 

A.,  ii,  237. 
methods    of   analysis.       See  main 
index. 
Nut-shells,  composition  of  (Zanotti), 

A.,  i,  851. 
Oak,  conversion  of  sapwood  into  wood 
in  (Mer),  a.,  ii,  607. 
occurrence    of    metallic    copper    in 
wood    of    (Frankforter),     A., 
ii,  323. 
Oak-barks,  amounts  of  tannin  in,  and 
influence   of   age    thereon    (Borel 
and  Blonay),  A.,  ii,  241. 
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Agricultuiial Chemistry  :  Plants: — 
Oats,      manurial     experiments     with 
(Schneidewind),     a.,     ii,    49  ; 
(Richter),   a.,   ii,   237 ;   (Mal- 
I'EAUx),  A.,  ii,  242  ;  (Dbh^uain), 
A,     ii,     243;     (Klopfer),  ,A., 
ii,  612  ;  (Liebscher  and  Edler), 
A.,   ii,    691  ;    (Karpinski),    A., 
ii,  787  ;  (Schroder),  A.,  ii,  789  ; 
(Zaharia),  a.,  ii,  799. 
influence    of    water     supply    and 
manure   on  growth  of    (Tucker 
and  Seelhorst),  A.,  ii,  508. 
influence  of  pot  or  field  growth  on 
assimilation  in  (Karpinski),   A., 
ii,  787. 
Peas,  fixation  of  nitrogen  by  (Rich- 
ter), A.,  ii,  237. 
selective  absorption  by  (Demoussy), 

A.,ii,  238. 
germination  of  (Jodin),  A.,  ii,  44. 
formation  of  alcohol  in  (Mazi^),  A., 

ii,  606. 
production  of   nitric  nitrogen    by, 
and  influence  on  associated  crops 
(Beeson),  a.,  ii,  175. 
grey,     nitragin    experiments    with 
(Feilitzen),  a.,  ii,  684. 
Phaseolus  micUiflorus,  assimilation  of 
nitrates  in  the  dark  by  (Suzuki), 
A.,  ii,  323. 
Potatoes,   manurial  experiments  with 
(Deh^rain),  A.,  ii,  687. 
assimilation  of  nitrates  in  the  dark 

by  (Suzuki),  A.,  ii,  323. 
amount  of  solanine  in  (Bauer),  A., 

ii,  392. 

poisonous  action  of  calcium  chloride* 

on     (Wheeleu,     Tucker,     and 

Hartwell),  a.,  ii,  51. 

Quercus  robur,   and   Q.  pcdunculata, 

formation  of  duramen  in,  and  the 

tannin  starch  in  (Mer),  A.,  ii,  607. 

Quince,  pectin  of  (Bourquelot),  A., 

i,  652  ;  (Javillier),  A.,  i,  822. 
Radishes,  growth  of,  in  artificial  soil 
with  various  manures  (Jenkins  and 
Brixton),  A.,  ii,  511. 
Rape,    manurial     experiments     with 
(Wohltmann),     a.,      ii,     511  ; 
(Grashof),  a.,  ii,  797. 
Indian,    influence  of,   in  rape-cake 
(Jorgensen),  a.,  ii,  46. 
Rape-cakes,  volatile  mustard  oil  in, 
and   valuation  of,    for  cattle   food 
(Jorgensen)  A.,  ii,  797. 
RoUnia,  growth  and  constituents  of, 
at  various  periods  (  Berthelot  and 
Andr^),  a.,  ii,  320. 
Rosacece,  absence  of  hydrocyanic  acid 
from     cultivated     (Hubert),     A., 
377. 


Agricultural  Chemistry  :  Plants  : — 
Roses,  the  pectin  of  (Bourquelot), 

A.,  i,  652. 

Rye,        selective       absorption       by 

(Demoussy),  A.,  ii,  238. 

action  of  perchlorate on  (Sjollema), 

A.,ii,  513;  (Zaharia), A.,  ii,  799. 

summer,  action  of  various  phosphates 

on  (KiJiiN),  A.,  ii,  50. 
estimation  of  cellulose  in  (Lrbbin), 
A.,  ii,  67. 
Silver  fir  and  Spruce  fir.  amount  of 
lignin   in   wood   of  (Cieslar),  A., 
ii,  447. 
Straw,  nitrogen  contents  of  (Holde- 
fleiss),  a.,  ii,  47. 
production  of  humus  from  (Snyder), 
A.,  ii,  48. 
Sugar-cane,  presence  of  glycollic  acid 

in  (Shorey),  a.,  ii,  507. 
Tobacco,  a.ssimilation  of  chlorides  by 
(Pichard),  a.,  ii,  788. 
cigar,  pipe  and  cigarette,  amounts  of 
nicotine     in     (Sinnhold),      A., 
ii,  48. 
leaves,  composition  of  good  and  bad, 
and  effect  of  soluble  manures  on 
(Behrexs),  a.,  ii,  795. 
methods  of  analysis.  See  main  index. 
Tomatoes,  growth  of,  in  artificial  soil 
with  various  manures  (Jenkins  and 
Britton),  a.,  ii,  511. 
Vetch,        pot        experiments        with 
(Dehi^rain),  a.,  ii,  610. 
growth  of,  in  the  dark  (Maz6),  A., 

ii,  321. 
etiolated,   action  of  anaesthetics  on 
(T^ODORESCO  and    Coupin),  A., 
ii,  239. 
germinating,  assimilation  of  nitrogen 

by  (Maz]5),  a.,  ii,  237. 
the      digestive      value      of     (von 
Knieriem),  a.,  ii,  795. 
Ficia  fabia,  action    of   temperature 
changes  on  growth  of  (Palladin), 
A.,  ii,  686. 
Vine,  action  of  mercurial  dressings  on 
(ViGNON     and    Perraud),     A., 
ii,  446. 
leaves,  addition  of  extract  of,  to  fer- 
menting must  (Jacquemin),  A., 
ii,  377. 
Walnut-cake,     composition    of,    and 
value  for  feedina;  cows  (Fallot),  A., 
ii,  797. 
Wheat,  manurial    experiments    with 
(Malpeaux),        a.,      ii,      2^-2  ; 
(Deh^rain),       a.,       ii,       243  ; 
(Guffroy),  a.,  ii,  795. 
growth,    and    constituents    of,    at 
various  periods  (Berthelot  and 
Andr6),  a.,  ii,  319. 
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Agricultural  Chemistry  :  Plants  : — 
Wheat,    relation    of    composition    to 

quality  of  soil  (Januszewski),"A,, 

ii,  325. 
selective  absorption  by  (Demoussy), 

A.,  ii,  238. 
etiolated,   action  of  anaesthetics   on 

(T^ODORESco  and   Coupin),    A., 

ii,  239. 
toxic    action     of    copper    salts    on 

(Coupin),  A.,ii,  118. 
toxic  action  of  chromium  compounds 

on  (Coupin),  A.,  ii,  242. 
Yeast,    assimilation    of   nitrogen    by 
(Stern),  T.,  205;  P.,  1898,  183. 

Soils. 
Soils,    arable,    loss     of    manures    in 
(SoHLiEBs    and    Minssen),     A,, 
ii,  571. 

quality  and  requirements  of,  shown 
by  plant  analysis  (Januszewski), 
A.,  ii,  325 ;  (Liebscher  and 
Edler),  a.,  ii,  691. 

influence  of  various  crops  on  the 
moisture  in  (Maercker),  A., 
ii,  689. 

iufluence  of  water  in,  on  plant  con- 
stituents (Wilms  and  Seeliiorst), 
A.,  ii,  609. 

effect  of  sea-water  on  (Swaying), 
A.,  ii,  510. 

barium  in  (Hornberger),  A. ,  ii,  506. 

chlorides  in  (Pichard),  A.,  ii,  788. 

humoid  substances  in  (Snyder),  A., 
ii,  48  ;  (Andri^),  A.,  ii,  119,  120, 
449  ;  (Sestini),  A.,  ii,  120  ; 
(Ladd),  a.,  ii,  176, 

phosphates  in  (Schlcesing),  A., 
ii,  119,  449  ;  (Prianisciinikoff), 
A.,  ii,  514  ;  (Hanamann),  A., 
ii,  615. 

artificial,  growth  of  various  plants 
in  (Jenkins  and  Britton),  A., 
ii,  511. 

calcareous,  loss  of  nitrogen  from 
ammoniacal  manures  on  (Gius- 
TiNiANi),  A.,  ii,  692. 

crop  bearing,  loss  of  constituents  of 
by  rainfall  (Hanamann),  A., 
ii,  515. 

cultivated  (Andr6),  A.,  il,  119,  449. 

heavy,  action  of  manures  on 
(Wohltmann),  a.,  ii,  511  ; 
(Pfeiffer  and  others).  A.,  ii,  378; 
(Klopfer),  a.,  ii,  512. 

light,  action  of  manures  on  (Pfeif- 
fer, Franke,  Lemmermann  and 
Schillbaoh),  a.,  ii,  378  ;  (Wag- 
ner), A.,  ii,  572, 

meadow,  amount  of  basic  slag  re- 
quired for  (Wagner),  A.,  ii,  690. 


Agricultural  Chemistry  ;  Soils  : — 
Soils,      moorland,      composition      of 
(Andr^),  a.,  ii,  449. 
orchard,  sterility  of  (Aitken),  A., 

ii,  447. 
peaty,  composition  of  (AndriS),  A., 
ii,  449. 
forms     of     phosphoric     acid     in 

(Nannes),  a.,  ii,  798. 
action  of  manures  on  (Sciiliebs 
and    Emmerling  ;    Minssen), 
A.,  ii,  571 ;   (Feilitzen),  A., 
ii,  684. 
prairie,     effect    of    cultivation    on 

(Snyder),  A.,  ii,  48. 
sandy     action     of     poudrette     on 

(Tacke),  a.,  ii,  690. 
surface  and  sub-soil,  phosphoric  acid 
in,  and  its  solubility  (Seissl),  A., 
ii,  798. 
vegetable    mould,    composition    of 

(Andri^),  a.,  ii,  449. 
marly,  from  Asia  Minor  (Schulze), 

A.,  ii,  510. 
from  Bad-Pyrmont  (Kreusler)  A., 

ii,  799. 
from  Bulgaria  (Schulze),  A.,  ii,  510. 
from  Fraiizenbad  (Ludwig,   Hodl- 
MOSER,  and  Panzer),  A.,  ii,  798, 
of  North  Dakota  (Ladd),  A.,  ii,  176. 
Rothamstead  (Goss  and  Snyder), 
A.,  ii,  688, 
effect   of    nitrates   and   farmyard 
manure  on,  as  regards  denitrifi- 
cation(WARiNGTON),  A.,  ii,  800. 
methods    of    analysis.      See    main 
index. 

Nitrification,      Nitrogen,      and 

Nitrogenous  Compounds  : — 
Nitrification  in  soils  (Schlcesing), 
A.,  ii,  175;  (Pfeiffer,  Franke, 
Lemmermann,  and  Schillbach), 
A.,  ii,  379;  (Demoussy),  A., 
ii,  443. 
Nitrates,   action  of,   on  chlorides  in 

soils  (Pilchard),  A,,  ii   788, 
Nitrogen  in  soil,  loss  of,  by  forest  fires 
(Snyder),  A,,  ii,  48. 
atmospheric,   fixation  of,   by  sym- 
biotic organisms  (Bouilhac),  A., 
ii,  238. 
nitric,    amounts  of,  formed  by  no- 
dule-bacteria  on   pea  (Beeson), 
A.,  ii,  175. 
Nitrogenous  substances  accompanying 
hutnic  acid  from  soils  (Sestini),  A., 
ii,  120. 
Nitrifying     organisms,     biology     of 

(Dawson),  A.,  ii,  785. 
Micro-organisms  in  soils  (Deh^RAIn), 
A.,  ii,  609. 
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ACIIICULTITRAL  ClIEMISTRY  :   SoiLS  :— 

Denitrification  in  soils,  causes  and 
importance  of  (Krugeii  and 
Schneidewind),  a,,  ii,  510. 
in  soils,  and  action  of  farmyard 
manure  (Kruger  and  Schneide- 
wind), A.,  ii,  449  ;  (Pfeiffer), 
A.,  ii,  50. 

Denitrifying  bacteria,  classification  of 
(Ampola     and     Ulpiani),     A., 
ii,  444. 
loss  of  nitrogen  by  (Warington), 
A.,  ii,  800. 

Water. 
Water  in  soils,  solvent  action  of,  on 
phosphoric  acid,  and  action  of  car- 
bonic anhydride  (Sciilcesing),  A., 
ii,  119. 

Manures  and  Manuring  Experi- 
ments, 
Manures,  action  of  various,  on  forma- 
tion  of  furfuroids  in  sugar-beet 
(Stoklasa),  a.,  ii,  792, 
productionof  humus  from  (Snyder), 

A,,  ii,  48, 
loss  of,  in  arable  land  and  meadows 
(ScHLiEBS    and    Minssen),    A., 
ii,  571. 
artificial,  action  of,  on  various  plants 
(Jenkins  and   Britton  ;   Sebe- 
lien),  a.,  ii,  511. 
ammonia    in,    fixation   by    various 
agents  (Emmerling),  A.,  ii,  571. 
methods  of  analysis.     See  main  in- 
dex, 
Alinite,  manurial  effect  of,  on  cereals 

(Malpeaux),  a.,  ii,  242. 
Ammoniacal  manures,  loss  of  nitrogen 
from,    in    calcareous    soils    (Gius- 
TiNiANi),  A,,  ii,  692. 
Ammonium  salts,   manurial   value  of 
(Kloepfer),  a.,  ii,  512  ;  (Wag- 
ner), A.,  ii,  572. 
phosi^hate,  as  manure  for  barley  and 
oats  (Steffeck  and  Maercker), 
A.,ii,  177. 
sulphate,      manurial       action      of 
(Wohltmann),  a.,  ii,  511. 
assimilation  of,   by  oats,   in  pots 
and  in  the  field  (Karpinski), 
A.,  ii,  787. 
Arsenic  in  manures,  and  its  toxic  ac- 
tion (Stoklasa),  A.,  ii,  323. 
Blood-meal    as    manure    (Pfeiffer, 
Franke,       Lemmermann,        and 
ScHiLLBAcn),  A..,  ii,  378. 
Bone-meal  as    manure    (Kuhn),   A., 
ii,  50  ;  (Steffeck  and  Maercker), 
A.,  ii,  177;  (MEissLandREiTMAiR), 
A.,  ii,  379. 


Agricultural  Chemistry:  Manuees:- 
Clover  manure  (green),  production  of 

humus  from  (Snyder),  A.,  ii,  48. 
Dung,    action    of,    on     cereal    crops 

(Wohltmann),  A.,  ii,  511. 
Farmyard  manure,  experiments  with 
(Pfeiffer,    Franke,    Lemmer- 
mann,   and     Schillbach),     A., 
ii,  378. 
production  of  humus  from  (Snyder), 

A.,  ii,  48. 
artificial,   conservation   of  nitrogen 

in  (Rogovsky),  A.,  ii,  512. 
action  of,  on  ])otatoe8  and  mangolds 

(Deh^rain),  a.,  ii,  687. 
action  of,    on   sterile   orchard   soil 

(Aitken),  a.,  ii,  447. 
action  of,  on  vetches  (Deh^rain), 
A.,  ii,  610. 
Guano,  experiments  with  new  sorts  of 
(Steffeck  and  Maercker),  A., 
ii,  178. 
manurial     action     of,    on     barley 

(Maercker),  A.,  ii,  691. 
Norwegian  fish-,  manuring  of  barley 
and    oats    with   (Steffeck    and 
Maercker),  A.,  ii,  177. 
Horn  meal    as    manure    (Pfeiffer, 
Franke,       Lemmermann,       and 
Schillbach),  A.,  ii,  378. 
Kainite,  manurial  action  of  (Wohlt- 
mann), A.,  ii,  511  ;  (Maercker), 
A.,  ii,  691. 
Leather  refuse  as  manure  (Steffeck 

and  Maercker),  A.,  ii,  178, 
Lime  as  a  manure  for  various  crops 
(Wohltmann),  A.,  ii,  511. 
as  a  manure,  in  excessive  dressing 
with         ammonium         sulphate 
(Wheeler,  Tucker,  and  Hart- 
well),  A.,  ii,  50. 
Magnesia,  as  manure  for  grain  crops 

(Schneidewind),  A.,  ii,  49. 
Meat    scrap    manure,  production    of 

humus  from  (Snyder),  A.,  ii,  48. 
Nitragin,  experiments  with  (Aitken), 
A.,    ii,    512;      (Feilitzen),     A., 
ii,  684  ;  (Dawson),  A.,  ii,  785. 
Nitrates,  exhaustion  of  world's  supply 
of  (DehiSrain),  a.,  ii,  243. 
assimilation  of,  by  oats  (Karpinski), 

A.,  ii,  787. 
various,    as  manure   for  sugar-beet 
and  oats  (Schneidewind),    A,, 
ii,  49. 
and    soluble    manures,    action    of, 
on      tobacco      (Behrens),      A., 
ii,  795. 
Nitrogen,    organic,     as    manure   for 
plants  (Lyebyedyev),  A.,  ii,  689  ; 
(Pfeiffer      and      others),       A,, 
ii,  378. 
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Agricultural  Chemistry:  Manures :- 
Nitrogenous  manures,  and  their  rela- 
tive values  (Konig),   A,,   ii,  49  ; 

(Steffeck  and  Maekcker),  A., 

ii,  177;(Lyebyedyev),  A.,ii,689. 
action     of,     on     flowering     plants 

(Sebelien),  a.,  ii,  511. 
action  of,  on  oats  (Liebscher  and 

Edler),  a.,  ii,  691. 
Oil  cakes,  various,   manurial  value  of 

(Malpeaux),  a.,  ii,  378. 
Phosphates,    manurial    value    of,    in 

relation    to    solubility  (Joffre), 

A.,  ii,  610. 
manuring  of  barley  and  oats  with 

(Steffeck  and  Maercker),  A,, 

ii,  177. 
influence  of,  on  yield  of  oil  in  rape 

(Grashof),  a,,  ii,  797. 
mineral,  value  of,  for  various  crops 

(Prianischnikoff),  a.,  ii,  514. 
Phosphoric  acid,  citrate  soluble,  pro- 
duction of  (Knoop),  a.,  ii,  801. 
retention  of,  by  soils  (Hanamann), 

A.,  ii,  515. 
of  basic  slag  and  bone-meal,   field 

experiments  on  the  (Meissl  and 

Reitmair),  a.,  ii,  379. 
as  double  superphosphate,  action  of, 

on     beans     (Wohltmann),     A., 

ii,  511. 
influence    of,    on    growth    of    oats 

(Tucker  and    Seelhorst),    A., 

ii,  509. 
in  soil- water,  utilisation  of,  by  plants 

(ScHLCESiNG,  juD.),  A.,  ii,  243. 
methods    of   analysis.       See    main 

index. 

Potash  manures,  action  of,   on  oats 

(Liebscher  and  Edler),  A.,ii,  691. 

Potassium  phosphate    as  manure  for 

barley    and    oats     (Steffeck    and 

Maercker),  A.,  ii,  177. 

Poudrette  as  manure,  the  nitrogenous 

value  of  (Tacke),  A.,  ii,  690. 
Slag,   basic,   as    manure    for    cereals 

(KiJHN),  A.,  ii,  50  ;  (Meissl  and 

Reitmair),   A.,   ii,   379  ;  (Guf- 

froy),  a.,  ii,  795. 
amount    of,    required    for   meadow 

soils  (Wagner),  A,,  ii,  690. 
action  of,    on  ammoniacal  manure 

(Giustiniani),  a.,  ii,  692. 
composition  of  insoluble  portion  of 

(Passon),  a.,  ii,  514. 
methods    of   analysis.       See    main 

index. 
Sodium  nitrate  {Chili saltpetre),  ma.nxi- 
rial  action  of  (Wohltmann),  A., 
ii,  511  ;  (Kloepfer),  A.,  ii,  512; 
(Prianischnikoff  and  Kouzne- 
zoff),  a.,  ii,  513. 


Agricultural  Chemistry:  Manures  :- 
Sodium    nitrate      {Ohili     saltpetre), 
as  a  top-dressing   for  sugar-beet 
(Maercker),  A.,  ii,  691. 
toxic     action    of     perchlorate     in 
(KRiJGER  and  Berju),  A.,  ii,  325  ; 
(Sjollema),  a.,  ii,  513  ;   (Zaha- 
ria),  a.,  ii,  799. 
methods    of    analysis.      See    main 
index. 
Stable  Manure,  action  of  ferric  sul- 
phate on  micro-organisms  of  (MtJL- 
ler),  a.,  ii,  506, 
Starfish,  manurial  value  of  (Field), 

A.,  ii,  690. 
Stone-meal,  inutility  of,   as   manure 
(Steffeck    and    Maercker),   A., 
ii,  177. 
Sucrose  (ca^ie  sugar),  manurial  value 
of,  and  influence  on  nitrogen  fixation 
(GoLDiNG),  A.,  ii,  689. 
Superphosphate,   conversion  of,   into 
tricalcium    phosphate     in     soils 
(Joffre),  A.,  ii,  420. 
amount  of  arsenic  in,  and  its  toxic 

action  (Stoklasa),  A.,  ii,  324. 
influence     of,      on     summer     rye 

(Kuhn),  a.,  ii,  50. 
manurial    action    of,    on    vetches 
(Deh^rain),  a.,  ii,  610. 
Vetches,  as  a  manure  for  potatoes  and 
mangolds  (Deh^rain),  A.,  ii,  687. 
Manuring  Experiments. 
Manuring    experiments    on    maize, 
beans,   and  vetches  (Maz6),  A., 
ii,  237. 
(nitrogenous)  with  peas,  buckwheat, 
oats,  and  mustard  (Richter),  A., 
ii,  237. 
Aikinite,  from  the  Urals  (Guillemain), 

A.,  ii,  757. 
Air.     See  Atmospheric  air. 
a-Alanine  {a-aminopropionic  acid),  heat 
of  formation  of  (Berthelot  and 
Andri?.),  a.,  ii,  400. 
d-  and  ^,  and  hydrochlorides,  specific 
rotations  of  (Fischer),  A.,  ii,  888. 
Albamine,    from    egg-albumen    (Fran- 

kel),  a.,  i,  396. 
Albertite,     asphalt     resembling,     from 

U.S.A.  (Taff),  a.,  ii,  756. 
Albite   from   Russia  (Jerem^eff),    A., 

ii,  673. 
Albumen    of   carob-seed,     composition 
and  hydrolysis  of  (Bourquelot  and 
H^rissey),  a.,  i,  839. 
Albumin,  constitution  of  (Kossel),  A., 
i,  833. 
from  blood,   crystallisation   of  (Gru- 

zewska),  a.,  i,  838. 
in  plants,  formation  of  and  chemical 
character  (LoEw),  A.,  ii,  606. 
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Albumin,  action  of  pepsin  and  pancreatic 

juice  on  (Harlay),  A.,  i,  835. 
decomposition  products  of  (Cohn),  A., 

i,  316. 
mode  of  conversion  of  sugar  into,  in 

diabetes  (MiJLLER  and  Seemann), 

A.,  i,  968. 
detection  of  (Gnezda),  A.,  ii,  715. 
detection  of,  in  animal  liquids  (Rieg- 

ler),  a.,  ii,  264. 
detection  of,  in  urine  (Strzyzowski), 

A.,  n,  459  ;  (Guerin),  A.,  ii,  716. 
detection  of  dextrin,  gelatin,  and  gum 

in  (Bonnema),  A.,  ii,  196. 
estimation  of  (Delaunay),  A. ,  ii,  536. 
estimation  of,  in  blood  serum  (Patein), 

A.,  ii,  828. 
estimation  of,  in  urine  (Denig^s),  A,, 

ii,  828. 
Albumin,      egg-     (Panormoff),     A., 

ii,  655  ;  (Osborne),  A.,  i,  837. 
crystallised  (Hausmann),  A.,  i,  654; 

(Panormoff),  A.,  i,  655. 
colloidal,      coagulation      of      (Line- 

barger),  a.,  ii,  12. 
absorption  spectrum  of  (Blyth),  T., 

1163  ;  P.,  1899,  175. 
the  carbohydrate  of  (Seemann),  A., 

i,  465  ;  (Blumenthal),  A.,  i,  465  ; 

(Blumenthal    and    Mayer),    A., 

i,  465. 
iodine  derivative  of  (Kura:6eff),  A., 

i,  314. 
action    of    pyrophosphoric    acid     on 

(Worms),  A.,  i,  655. 
action  of  yeast  extract  on  (Geret  and 

Hahn),  a.,  i,  94. 
oxidation  products  of  (Beknbrt),  A., 

i,  315. 
decomposition    of,    into    ovalbuminic 

acid  (Albahary),  A.,  i,  95. 
formation  of  a  sugar  from  (Mayer), 

A.,  i,  787. 
preparation  of  albamine  from  (Fran- 

kel).  A.,  396. 
preparation   of  ovimucoid  from  (Za- 

netti),  a.,  i,  180. 
detection      of      (Dieterigh),       A., 

ii,  392. 
Albumin,    serum-,  absorption  spectrum 

of   (Blyth),   T.,    1163  ;    P.,  1899, 

175. 
iodine  derivative  of  (Kura^eff),  A., 

i,  314. 
Albuminoid.     See  Proteid. 
Albuminous  gland   in    RcMx  pomatia, 
agglutinating  action  of  the  (Camus), 
A.,  ii,  779. 
Albumins,  molecular  weights  of  (Vatj- 

bel),  a.,  i,  839. 
crystallography  of  (Wichmann),  A., 


o-  and  i3-Albumins  (Wichmann),   A., 

i,  838. 
Albumose,  Schrotter's,  absorption  spec- 
trum of  (Blyth),  T.,  1166  ;  P.,  1899, 
175. 
Albumose.     See  also  Proteose. 
Albumoses,  molecular  weights  of  (Vau- 

bel),  a.,  i,  839. 
of  Witte's  peptone  (Schrotter),  A,, 

i,  316. 
action  of  formaldehyde  on  (Lepierre), 

A.,  i,  654. 
supposed      bromine    derivatives      of 

(Kura^eff),  a.,  i,  314. 
separation  of,   from  malt,  wort,    and 

beer  (Laszczynski),  A.,  ii,  793. 
detection  of,  in  animal  liquids  (Rieg- 

ler),  a.,  ii,  264. 
precipitation     of      (Baumann      and 

Bomer),  a.,  ii,  195. 
estimation       of       (Effront),       A., 

ii,  716. 
separation  of  peptone  from  (Mijller), 

A.,  ii,  136. 
Alcohol.     See  Ethylic  alcohol. 
Alcohol,    CieHggO,    in    Aspidium  filix 

fmmina  (Etard),  A.,  ii,  792. 
C34H70O,  from  the  wax  of  the  humble 

bee,    and    its     benzoyl    derivative 

(Sundvick),  a.,  i,  112. 
Alcohols  obtained   from  methylpropyl- 

benzylideneaniline      (Botjveatjlt), 

a.,  i,  287. 
molecular  weight  of,   in  benzene  and 

naphthalene  solutions  (Biltz),  A., 

ii,  634.' 
conductivity     of     salt     solutions    in 

(Kahlenberg  and  Lincoln),   A., 

ii,  397. 
solubility  of  haloid  salts  in  (Rohland), 

A.,  ii,  144. 
action   of    aluminium     amalgam     on 

(Tistschenko),  a.,  i,  408. 
action  of,  on  their  sodium  derivatives 

(Guerbet),  a,,  i,  472. 
Alcohols,  polyhydric,   oxidation  of,   in 
the   presence  of    ferrous    iron   (Fen- 
ton  and  Jackson),  T.,   1 ;  P.,  1898, 
240. 
Alcohols,  cyclic,  reduction  of  the  iodides 
and  bromides   of,    by   palladium- zinc 
couple  (Zelinsky),  A.,  i,  181. 
Alcohols,  primary  and  secondary,  action 

of  chlorine  on  (Brocket),  A.,  i,  99. 
Alcohols  and  Phenols.     See : — 
Acetamidonaphthaquinol. 
Acetylcarbinol. 
o-Acetylpropylic  alcohol. 
Allylic  alcohol. 
Amylenic  glycols. 
Amylic  alcohols.  \ 
Amylphenols. 
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Alcohols  and  Phenols.     See  also  : — 

^-Anhydrohydroxylaminobenzylic 
alcohol. 

Anhydro-a-naphthaquinoneresorcinol. 

2-Anisylideneacetyl-l-naphthol. 

Aiithragallol. 

Benzeny]  -^-cresol. 

Benzoylcreosol. 

Benzoylmethylcreosol. 

Benzyldihydrocarvol. 

Benzylgiiaiacol. 

Benzylic  alcohol. 

Benzylmenthol. 

Benzylpulegol. 

Borneols. 

Butylbenzylic  alcohol. 

a7-Butylenic  glycol. 

Butylic  alcohols. 

Butylphenol. 

Camphenilol. 

Caparrapiol. 

zso-Caprylic  alcohol  {octylic  alcohol). 

Carvacrol. 

Catechol. 

Catechol  ethylenic  ether  carbinol. 

Cholesterols, 

Cineol. 

Cresols. 

Cresolqninone. 

Cresolphenolquinone. 

Cresylaniline. 

Cre.sylpiperidine. 

Decanaphthenol. 

Decylic  alcohol. 

/)-Desylphenol. 

Desylthymol. 

Diacetamido-;8-naphthol. 

Diacetylene  glycol. 

Diacetylphloroglucinol. 

Diamyllc  alcohol  {decylic  alcohol). 

Diamylresorcinol. 

Dibutyl  catechol. 

Dibutylpyrogallol. 

Dibutylresorcinol. 

Dicarveol. 

7-Diethylainino-a;8-propylciiic  glycol. 

Diethylcarbinol  {amylic  alcohol). 

Diethylphenol. 

Dihydroresorcinol. 

Dihydroxydibenzylmesitylene. 

Dihydroxydiketonaphthadihydropyr- 
azole. 

Dihy  droxy  flavone. 

Dihydroxynaphthaquinonediphenyl- 
methane. 

Dihydroxynaphthaquinonetetra- 
methyytaminodiphenylmethaue. 

Dihydroxypicoline. 

7-Dimethylamino-a)8-propyleiiic     gly- 
col. 

Dimethylethylcarbinol    {amylic    alco- 
hol). 


Alcohols  and  Phenols.     See  also  : — 
Dimethylethylc2/c?ohexaiiol. 
Dimethylheptenol. 
Dimethylhydroresorciuol. 
Dimethylphloroglucinol. 
Dinaphthols. 

Dipentamethenylpinacone. 
Diphenylcarbinol. 

Diphenyldihydroxynaphthylmethane. 
Dipiperidylbutylic  alcohol. 
Dipropenylic  glycol. 
Estragol. 
o-Ethoxy-2-benzylideneacetyl-l-napli- 

thol. 
Ethoxycarbonylphenol. 
Ethoxyphenol. 
Ethylacetamidophenol. 
7-Ethylainlno  aj8-propylenic  glycol. 
Ethylenic  glycol. 
Ethylic  alcohol. 
Ethylphenol. 
Eucarvone. 
Eugenols. 
Fenchylic  alcohol. 
Furfurylic  alcohol. 
2-Furfnrylideneaceto-2-naphthol. 
Furylhydroresorciuol. 
Geraniol. 
Glycerol. 
Glycide. 
Guaiacol. 
Heptylic  alcohol. 
Hexamethylphlorogluciuol. 
ci/fco-Hexanol. 
Hydrindeneglycol. 
Hydrocinnamoin. 
Hy  droresorcinol . 
Hydroxyanthranol. 
Hy  droxy  chalkone, 
Hydroxy-if/-cumylic  alcohol. 
Hydroxyfluorene  alcohol. 
^-Hydroxymesitylic  alcohol. 
Hy  droxy  methylanthranol. 
Hydroxyphenyldimethylpyrimidine. 
Hydroxyphenylphthalazoue. 
Hydroxyphenylphthalide. 
Ilicic  alcohol. 
r-Inositol. 

tso-Lauronolic  alcohol. 
Lecidol. 

Lemonol  {geraniol). 
Licareol. 
Licarhodol. 
Linalool. 
Meuthanediol, 
Menthanetetrol. 
Menthol. 
Methebenol. 

Methylacetobutylic  alcohol. 
7- Methylaniino-a)8-propylenic  glycol. 
3-Methylbenzhydrol. 
l'-Methyl-3'-3'-diethylindolmol. 
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Alcohols  and  Phenols.    See  also  : — 

Methylenedi-2?-anhydroaminobeiizylic 
alcohol. 

Methylhepteuol. 

Methylhydroresorcinol. 

Methylic  alcohol. 

Methyloldimethylnaphthalene. 

Methyl  phloroglucinol . 

MethylwopropenecT/cZohexenol. 

Methylpropylcarbinols    {amylic   alco- 
hols). 

Methylpyrogallol. 

Morphenol. 

Morphol. 

Naphthaquinonetetramethylc^umino- 
diphenylcarbinol. 

o-Naphtheneglycol. 

Naphthol. 

Nonenylic  alcohol. 

Nopinolglycol. 

Octylic  alcohol. 

Octylic  glycol. 

Orcinol. 

Pentadecylic  alcohol. 

Pentamethylphloroglucinol. 

c2/cZo-Pentanediol. 

c?/c'Zo-Pentanol. 

Phenol. 

Phenolsaccharein. 

Phenol  thymoquinone. 

Phenoltoluquinone. 

o-Phenylbenzylic  alcohol. 

Phenyl  hy  droresorcinol. 

Phenyl-3-niethylanthranol. 

Phenylmethylcarbinol, 

Phenylmethylc^/cZohexanol. 

Pheny  Imethyloxauthranol . 

Phloroglucinol. 

Phytosterol. 

Pinolglycol. 

Pinolol. 

Piperidylcarbinol. 

Polystichinol. 

Propargylic  alcohol. 

Propylenic  glycol. 

Propylic  alcohols. 

^-Propylphenol. 

wo-PropylphenylmethylcycZohexanol. 

Pyrogallol. 

Quinol. 

Qulnolbisdiphenylmethane. 

o-Quinolylbutanetriol. 

Quinolylethauol. 

Quinolylpropandiols. 

Kesorcinol. 

Resorciuolsaccharein. 

Rhodinol. 

Saligeniu. 

Santalol. 

Santonin. 

Sobrei-ythritol. 

Stilbenediol. 


Alcohols  and  Phenols.     See  also  :— 
Terpineol. 
TetramethyWiaminotriphenylcarb- 

inol. 
Tetramethyloctodecatetienediol. 
Tetramethylphloroglucinol. 
Tetraphenylcyc/opentanediol. 
Tetrethylphenol. 
Thymol. 

Thymolphenolquinone. 
Toiyl-3-methylanthranol. 
Tolylmethyloxanthranol. 
Trihydroxyheptane. 
Trihydroxypicoline, 
Trimethylbenzimidazolinol. 
Trimethylcarbinol      {tert.biUylic     al- 

coJiol). 
Trimethylene-ethylenic  glycol. 
Trimethylenic  glycol. 
Trimethylethyleuic  glycol  {fi-iso-amyl- 

cnic  glycol). 
Triphenylcarbinol. 
Triphenylc^/cZopentanediol. 
Triphenylvinylic  alcohol. 
7i-Undecylic  alcohol. 
Vinylic  alcohol. 
o-Vinylphenol. 
jo-Xylenol. 
Xylenolcarbinol. 
Aldehyde.     See  Acetaldehyde  : — 
Aldehydes,  obtained  from  methylpropyl- 

benzylideueaniline       (  Bouveault), 

A.,  i,_287. 
conductivity    of     salt    solutions     in 

(Kahlenberg  and  Lincoln),   A., 

ii,  397. 
therraoshemical  data  and  stability  of 

amines  and    amides    derived    from 

(Deli^pine),  a.,  i,  186. 
reduction  of  (Kauffmann),  A.,  i,  152. 
detection    and    isolation    of    (Bam- 
berger), A.,  i,  666. 
detection  of  (LuMifcRE,  LuMiiiKE  and 

Seyewetz),  a.,  i,  415. 
cyanhydrins  of,  methods  of  synthesis 

derived  from  the  study  of  (Colson), 

A.,  i,  251. 
Aldehydes,     amino-,     constitution      ot 

(Maass  and  Wolffenstein),    A., 

1,  110. 
thio-,   isomerism    of  (Klinger),    A., 

i,  859. 
Aldehydes.     See  also  : — 
Acetaldehyde. 
Acetyl  valeraldehyde. 
Acraldehyde  (acrolein). 
Aldol. 

Asarylic  aldehyde. 
Benzaldehyde. 
Z50-Butaklehyde. 
Butylbenzaldehyde. 
wo-Butyraldol. 
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Aldehydes.     See  also  : — 

Catecholglyoxal. 
Chloral. 

Ciiinamaldehyde 

Citrals. 

Citriodoraldehyde. 
Citronellaldehyde  {citronellal), 
Cuminaldehyde. 

Dimetliylbenzaldehyde. 

Dimethylsalicylaldehyde, 

Ethaneprotocatechuic  aldehyde, 

Ethoxynaphthaldehyde. 

Formaldehyde. 

Furfnraldehyde. 
Geranial. 

Olyceraldehyde. 

Olycollic  aldehyde. 

Olyoxal. 

Hydralcellulose. 

Hydro  xybenzaldehyde. 

Hydroxydiethylbenzaldehyde. 

Hydroxyfurfuraldehyde. 

Hydroxynaphthaldehyde. 

i50-Lauronolic  aldehyde. 

«ZZoLemonal. 

Licarhodal. 

Malonic  aldehyde. 

Mesitylaldehyde. 

Methoxycournaraldehyde. 

Methoxynaphthaldehyde. 

Methylaldimethylnaphthalene. 

4-Methylfurfuraldehyde. 

Methyloctenonal. 

Methylphenylacetaldehyde. 

Methyh'sopropylbenzaldehyde. 

Naphthaldehyde. 

Paraldehyde, 

Phenylbenzaldehyde. 

Piperidoaldehyde. 

Propaldehyde. 

Propylvaleraldehyde. 

Quinoliuealdehyde. 

Salicylaldehyde. 

Tolualdehyde. 

Tolylbeuzaldehyde. 

Trimethoxybenzaldehyde. 

Valeraldehydes. 

Vanillin. 

Veratric  aldehyde. 
)3-Aldehydoisobutyric  acid  and  its  oxida- 
tion (Perkin  and  Sprankling),  T., 

18. 
o-Aldehydophenoxy acetic  acid,  and  its 

methylic  salt  (Cajar),  A.,  i,  147. 
o-Aldehydophenylic    ethylic  carbonate, 

and  phenylhydrazone  and  salicylalde- 

hydehydrazone  (Cajar),  A.,  i,  146. 
jS-Aidehydopropionic  acid  and  the  action 

of    phenylhydrazine    and  of    caustic 

soda  on  it ;  also  its  oxidation  and  re- 
duction (Perkin  and   Sprankling), 

T.,  16;  P.,  1898,  112. 
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Aldimine, 

Paraldimine,  chlorc-,  andthio-  (Dei6- 
pine),  A.,  i,  327. 
Aldol,     preparation    of    (Claisen),    A., 

i,  667. 
Aldoses,  oxidation  of,  by  sorbose  bacte- 
rium (Bertrand),  A,,  ii,  170. 
o-Aldoximephenoxy acetic    acid,  ethylic 

salt  (Cajar),  A.,  i,  147. 
Aleurites    cordata,    Japanese    wood    oil 

from  the  seeds  of  (Kitt),  A.,  i,  864. 
Aleuritic  acid  (Tschirch  and  Earner), 

A.,  i,  447. 
Alg(X;  influence  of  arsenic  on,  and  their 
vegetative    growth    under    various 
conditions  (Bouilhac),  A.,  ii,  238. 
iodine  in  fresh  and  salt  water  (Gau- 
tier),  a.,  ii,  649. 
Alinite.     See  Agricultural  chemistry. 
Alizarin,  moTio- metallic  derivatives  and 
acetyl   and   diacetyl  derivativ>s  of, 
(Perkin),  T.,  433  ;  P.,  1899,  65. 
potassium,  acetyl  derivatives  and  dye- 
ing properties  of  (Perkin),  T.  ,  446, 
454  ;  P.,  1899,  QQ. 
use  of,  in  alkalimetry  (Glaser),  A., 
ii,  573. 
Alizarin,  bromo-,  and  8-nitro-,  potassium 
salts  of  (Perkin),  T.,  436  ;  P.,  1899, 
65. 
Alizarin-yellow- A         {trihydroxyhenzo- 
phenone),  potassium  salt  of  (Perkin), 
r.,  442;  P.,  1899,  66. 
Alkali  carbonates,  natural  formation  of 
(Vater),  a.,  ii,  109. 
haloid  salts,  solubility  of,  in  alcohols 

(Rohland),  a.,  ii,  144. 
hydroxides,    velocity   of    diffusion  of 

(HttFNER),  A.,  ii,  9. 
metals,     formation    of     carbides     of 
(Moissan),  a.,  ii,  554. 
Alkalimetry,   indicators  for  (Glaser), 
A.,  ii,  573. 
standard  solutions  for  (Puckner),  A., 
ii,  610. 
Alkaline-earth    metals,     formation    of 

carbides  of  (Moissan),  A.,  ii,  564. 
Alkalis,  physiological  action  of  (Loeb), 
A.,  ii,  167  ;  (Zoethout),  A.,  ii,  235. 
estimation  of,  by  iodine  (Walker  and 

Gillespie),  A.,  ii,  327. 
estimation    of,    in    liver    of    sulphur 

(Barthe),  a.,  ii,  329. 
estimation  of,  in  waters  and  in  urine 
(Bohlig),  a.,  ii,  810. 
Alkaloids,  action  of  o-xylylenic  bromide 
oil  (ScHOLTz),  A.,  i,  648. 
from  aroids  (Hubert),  A.,  i,  240, 
from  a  corpse  (Mecke  and  Wimmrk), 

A.,  i,  311. 
from      Solanaceoe      (Pinner),       A., 
i,  177. 
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Alkaloids   from  wallflower  leaves   and 
seeds  (Reeb),  A.,  i,  378. 

detection  in  plants,  and  function  of 
(Barth),  a.,  ii,  46. 

iodine  derivatives  of,  and  estimation 
of  the  constituents  (Prescott),  A., 
i,  89. 

detection  of  (Bertrand),  A.,  ii,  457. 

estimation  of  (Linde),  A.,  ii,  826. 

estimation  of,  by  iodine  solution 
(ScHOLTz),  A.,  ii,  390,  584  ;  (KiP- 
penberger),  a.,  ii,  534,  584. 

estimation  of,  volumetrically  (Linde), 
A.,  ii,  535;  (FaliJires),  A.,  ii,  713. 

estimation  of,  in  nux  vomica,  bella- 
donna, and  ipecacuanha  (Gordin 
and  Prescott),  A.,  i,  651. 

estimation  of,  in  urine  (Chibret),  A. , 
ii,  459. 
Alkaloids.     See  also : — 

Aconitine. 

Anagyrine. 

Anhalamine. 

Anhalonine. 

Anhydroecgonine. 

Atropine. 

a^-Atropine. 

Atroscine. 

Bebeerine. 

Belladonnine. 

Berberine. 

Brucine. 

Buxine. 

Caffeine. 

aZZo- Caffeine. 

Cascarilline. 

Choline. 

Cinchonicine. 

Cinchonidine. 

Cinchonine. 

€-Cinchonine. 

5-Cinchonine. 

«f^-Cinchonine. 

o-wo-Cinchonine. 

apo-iso-Cinchonine. 

tauto-Cinchomne. 

Cocaine. 

Codeine. 

iso- Codeine. 

Conicine. 

Coniine. 

Creatinine. 

Cytisine. 

Damascenine. 

Delphinine. 

Deoxycaffeine. 
Deoxycinchonidine. 

Dihydrothebaine. 

i^o-Dihydrothebaine. 

Duboisine. 

Ecgoniiie. 

Emetine. 


Alkaloids.     See  also  — 

Ethebenine. 

Eucaine. 

Granatonine. 

Hydrastine. 

Hydroecgonidine. 

Hyoscine. 

Hyoscyamine 

\|/-Hyoscyamine.  ' 

Hypoxanthine, 

Laurotetanine 

Lophophorine. 

Lycorine. 

Meconine. 

Methebenine. 

Mezcaline. 

Morphine. 

Morphothebaine. 

Narceine. 

Narcotine. 

Nicotine. 

Oscine. 

Papaverine. 

Pelletierine. 

Pelosine  {bebeerine). 

Piperine. 

Prothebenine. 

Quinidine. 

Quinine. 

Scopolamine  {hyosciTie). 

i- Scopolamine. 

Scopoline  (oscine). 

Sekisanine. 

Solanine. 

S  taphisagroidin  a 

Staphisagroine. 

Strychnine. 

Tetrahydropapaveroline. 

Thebaine. 

Thebenine. 

Theobromine. 

Tropine. 

Veratrine. 

Yohimbine. 

Yohimbinine. 
Alkyl  groups,  action  of  potassium  per- 
sulphate on  (MoRiTZ  and  Wolffen- 

stein),  a.,  i,  910. 
/S-Alkylhydroxylamines,    formation    of, 

by  electrolytic  reduction  of  aliphatic 

nitro-derivatives  (Pierron),  A. ,  i,  844. 
Alkylic  phosphates,  volumetric  analysis  of 

(Cavalier),  A.,  ii,  55. 
Alkylquinolinium  hydroxides,  constitu- 
tion of  (Stieglitz),  a.,  i,  359. 
Allene  hydrocarbons,  and  their  reactions 

with   hydrogen  bromide   (Ipatieff), 

A.,  i,  657. 
Allium  leaves,  formation   of  starch   in 

(Parkin),  A,,  ii,  790. 
Allopkanazide    (Thiele  and    Uhlfel- 

der),  A.,  i,  118. 
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AUophane,  constitution  of  (Kasai),  A., 

ii,  435. 
Allophanyl-azo-  and  -hydrazo-wobutyro- 
nitriles    (Thiele    and    Uhlfelder), 
A.,  i,  118. 
Alloxan,   mercury   compound   of    (Kie- 

seritzky),  a.,  ii,  395. 
Alloxantin,      mercury      compound      of 

(Kieseritzky),  a.,  ii,  395. 
Allozuric  bases  from  nucleic  acids  (Neu- 
mann), A.,  i,  467. 
of  urine  (Kruger  and  Salomon),  A., 
ii,  233. 
Allylacetone,  action  of  hy  pochlorous  acid 
on  (Henry   and  Aschmann),   A., 
i,  258. 
cyanhydrin,  hydrolysis  of  (Fittig  and 
DE  Haven-Boyd),  a.,  i,  191. 
Allylamine,  action  of  acetic  anhydride 
on  ;  also  the  action  of  potash  on  its 
dibromide  (Chiari),  A.,  i,  325. 
action  of  nitrosyl  chloride  on  (Solo- 
nina),  a.,  i,  473. 
Allylbenzene,  formation  of  (Dain),  A., 

i,  435. 
Allylcarbamide,  and  action  of  bromine, 
iodine,  and  cyanogen  on  (Rtjndqvist), 
A.,  i,  17. 
»|'-Allylcarbamide,    bromo-,    and    iodo- 

(Rundqvist),  a,,  i,  17. 
Allyldipropylamine     and    salts    (Men- 

schutkin),  a.,  i,  937. 

AUylic  alcohol,  specific  heat  and  heat  of 

vaporisation  of  (Luginin),  A.,ii,269. 

and  its  beiizenesulphonate,  velocity  of 

reaction  between  (Sagrebin),    A., 

ii,  735. 

action  of  phosphorus  pentachloride  on 

(Podladtschikoff),  a.,  i,  859. 
compound   of,   with   sulphur   dioxide 

(Solonina),  a.,  i,  682. 
aluminium  derivative  of  (Tistschen- 
ko),  a.,  i,  408. 
Allylic  alcohol,  )8-  and  7-bromo-,  and 

&y-dihvomo-  (Lespieau),  A.,  i,  184. 
AUylnicotinamide  (Pictet    and    Suss- 

dorff),  a.,  i,  164. 
AUylparabanic     acid    {allyloxalylcarh- 

amide)  (Rundqvist),  A.,  i,  17. 
Allylphosphorous    acid,  chloranhydride 
of,  and  action  of  bromine  and   iodine 
on  (Podladtschikoff),  A.,  i,  859. 
AUylpiperidine    (Menschutkin),     A., 

i,  937. 
Allythiooarbamide    {thiosinamine),    di- 

cyanide  of  (Rundqvist),  A.,  i,  16. 
i/'-Allylthiocarbamide,     iodo-     (Rund- 
qvist), A.,  i,  18. 
AUylthiocarbimide,    estimation    of,    in 

seeds  (Kinzel),  A.,  ii,  825. 
AUylthioparabanic  acid  {allylthio-oxalyl- 
carbamide)  (Rundqvist),  A.,  i,  17. 


Allylurethane  (Manuelh  and  Coman- 

ducci),  a.,  i,  888. 
Almandine    from    Mexico   (Lenk),    A., 

ii,  305. 
Alochrysiu  and  acetyl  derivative  (Oest- 

erle),  a.,  i,  538. 

Aloes,    barbaloin    and    isobarbaloin    in 

(Leger),  a.,  i,  158. 

Natal,  aloins  of  (L^ger),  A.,  i,  820. 

detection  of  (Kremel),  A,,  ii,  389. 

Aloe-emodin  and  its  diacetyl  derivative 

(Oesterle),  a.,  i,  538. 
Aloin,    oxidation   derivative   of    (Oest- 
erle), A.,  i,  538. 
Alpinia  malaccensis,   oil  of  (Schimmel 

and  Co.),  A.,  i,  924. 
Althcea  officinalis,  occurrence  of  betaine 

in  the  root  of  (Orloff),  A.,  i,  4. 
Alum,  electrolysis  of,  with    aluminium 
and    carbon    electrodes    (Wilson), 
A.,  ii,  540. 
angles  of  contact  between  the  crystal 
faces  of,  and  its  saturated  solutions 
(Rota),  A.,  ii,  473. 
Alums,  electrolytic  formation  of  (Howe 

and  O'Neal),  A.,  ii,  103. 
Aluminium,  properties  of  (Ditte),  A., 
ii,  225,  292,  555. 
applications    of   (Moissan  ;    Ditte), 

A.,  ii,  425,  426. 
impurities  in  (Minet),  A.,  ii,  487. 
spectrum  of  (Gramont),  A.,  ii,  199. 
electrode,  in  cells  for  direct  and  alter- 
nate     currents      (Wilson),      A., 
ii,  540. 
mercury  couple,  use  of,  as  a  condens- 
ing  agent  (Cohen  and  Skirrow)„ 
T.,  887  ;  P.,  1899,  183. 
heat  of  combustion   of  (Ditte),  A.,. 

ii,  426. 
action    of,   on  solutions    of    its  salts 

(Lemoine),  a.,  ii,  656. 
action  of,  on  salts  of  the  alkalis  and 
alkaline    earths,    and    on     metallic 
oxides      and      oxides     of      carbon 
(Franck),  a.,  ii,  102,  103. 
action  of,   on  sulphuric  acid    (Adie), 

P.,  1899,  133. 
action  of  sulphur  on  (Franck),  A., 

ii,  28. 
action  of,  on  tellurium  dioxide  (Len- 

her),  a.,  ii,  479. 
amalgamated,  oxidation  of,  in  contact 
with  mercury  (Hunt  and  Steele^ 
A.,  ii,  33. 
Aluminium  alloys  with  copper,  chemi- 
cal    behaviour     of      (Ditte),     A., 
ii,  425. 
Aluminium    amalgam,    action     of,    on 

alcohols  (Tistsohenko),  A,,  i,  408. 
Aluminium  salts,   diffusion  of  light  by 
solutions  of  (Spring),  A.,  ii,  585. 
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Aluminium  salts,  inversion  of  sugar  solu- 
tions  by  (Kahlenbkro,  Davis,  and 
Fowler),  A.,  ii,  470. 
Aluminium  bromide,  heat  of  formation 
of  (Beketoff),  a.,  ii,  726. 
bromination  with,    in  the  aliphatic 
series  (Mouneyrat),  A,,  i,  1. 
chloride,  influence  of,  on  the  hydration 
of  calcium  oxide  (Rohland),    A., 
ii,  596. 
sodium      chloride,     conductivity      of 
aqueous  solutions    of    (Jones  and 
Ota),  a.,  ii,  587. 
hydroxide,    formation   of  (Hunt   and 
Steele),  A  ,  ii,  33. 
colloidal  solution  of  (Krafft),  A., 
ii,  473. 
lead  iodide  (Mosnier),  A.,  ii,  222, 
oxide     (alumina),     amount     of,     in 
Egyptian  porcelain   (Le   Chate- 
lier),  a.,  ii,  751. 
solubility     of,    in     fused     silicates 

(^Morozewicz),  a.,  ii,  762. 
reduction  of,  by  boron  or  silicon,  in 
chlorine  (DuBOiN  and  Gautier), 
A.,ii,  653. 
phosphate  from  Moravia  (KovIr),  A,, 
ii,  669. 
precipitation  of,  and  detection  of,  in 
presence  of  ferric  phospate  (Oaven 
and  Hill),  A.,  ii,  28. 
phosphides,    and    carbide    (Franck), 

A.,  ii,  102. 
silicates,  amorphous  hydrated  (Kasai), 

A.,  ii,  435. 
sulphate,  influence  of,  on  the  reaction 
between    potassium     permanganate 
and  hydrochloric  acid   (Wagner), 
A.,  ii,  275. 
Aluminium,  estimation  and  separation 
of:— 
estimation  of,  in  phosphates  (  Blattner 

and  Brasseur),  A.,  ii,  128. 
separation  of  mercury  from  (Jannasch 

and  Alffers),  A.,  ii.  60. 
separation  of  phosphates  from  (Antony 

and  MoNDOLFo),  A.,  ii,  330. 
separation  of  zinc  from  (Jensch),  A., 
ii,  522). 
Amalgams.     See  Mercury  alloys. 
Amarine,    action    of    formaldehyde   on 
(DELifepiNE),  A.,  i,  234. 
hydrochloride,  from  action  of  ammon- 
ium     chloride     on    benzaldehyde 
(Del^pine),  a.,  i,  187. 
conversion  of  silver  derivative  of,  into 
lophine  (Snape  and  Brooke),  T., 
211  ;  P.,  1899,  22. 
isomeride  of  (Snape  and  Brooke),  T., 
208,  211  ;  P.,  1899,  22. 
Amher,    discrimination    of   copal   from 
(Rossler),  a.,  ii,  530. 


Amber-like  resin  from  Canada  (  Klebs), 

A.,  ii,  34. 
Amethyst,  colouring  matter  of  (Nabl), 

A.,  ii,  561. 
Amides,   preparation  of  (Aschan),  A., 
i,  14. 
derived  from  aldehydes  (Deli^pine), 

A.,  i,  664. 
of  saturated  mono-  and  di-basic  fatty 
acid,  melting  points  of  (Solonina), 
A.,  ii,  633. 
separation  of,  from  malt,  wort,    and 

beer  (Laszczynski),  A.,  ii,  793. 
substituted,  hydrolysis  of  (Remsen), 
A.,  i,  507. 
Amidic   nitrogen,   distinction    between 
proteid  nitrogen  and  (Mallet),  A., 
ii,  576. 
Amidines,    amino-    and  calamine-,   and 
3  naphthol-azo-  and  tetrazo-dyes  ob- 
tained from  (Muttelet),  A.,  i,  355. 
Amidulin,  function  of,  in  leaves,  seeds, 
and  roots  (Gonnermann),  A.,  ii,  791. 
Amines  derived  from  aldehydes  (I)el£- 
pine),  a.,  i,  186,  664. 
taste  of  salts  of  (Hober  and  KiESOW), 

A.,  ii,  207. 
aromatic,     maleic     derivatives     of 

(GiusTiNiANi),  A.,  i,  349. 
fatty,    action  of    iodine   on   (NoRRis 
and  Franklin),  A.,  i,  664. 
action    of    nitrosyl    chloride    on 

(Solonina),  A.,  i,  473,  561. 
and  aromatic,   action   of   oxidising 
agents  on   (Oechsner  de   Con— 
INCK  and  Combe),  A.,  i,  244. 
primary,    action   of    aqua  regia  on 

(Solonina),  A.,  i,  663. 
secondary    and  tertiary,    action   of 
hydrogen  peroxide  on  (Dunstan 
and  Goulding),   T.,    1004;    P., 
1899,  124. 
secoudary  and   tertijiry,   oxidation  of 
(Oechsner  de  Coninck),  A.,  i,  472. 
Amines.     See  also  :— 
Acetyl-o-naphthylamine. 
Acetylphenylhydrazonecarbodiphenyl- 

amine. 
Acetyltrimethyl-w-phenylenediamine. 
Albamine. 
Allylamine. 
AUyldipropylamine. 
Amylamine. 
Aniline. 
Anisidine. 
Auramine. 

Benzaldehydine,  amino-. 
Benzenylphenyleneamidine. 
Benzylallylamine. 
Benzylallylaniline. 
Benzylaraine. 
Benzylaniline. 


INDEX   OF   SUBjIECTS. 


961 


Amines.     See  also : — 

Benzyl-o-anisidine. 

Benzyldiethylamine. 

Beuzyldimethylamine. 

Benzylethylenediaraine. 

a-Benzylhydroxylamine. 

Benzylhydroxyiiropy  lamina. 

Benzylideneaminogiiaiiidine. 

Benzyl  idene-^-anisidine. 

Benzylideneazone,  amino-. 

Benzylidenebornylamine. 

BenzylideneModiphenylhydroxyethyl- 
amine. 

Benzylidene-m-tolylenediimiue. 

Benzylidenexylidine. 

Benzylmethylaniline. 

Benzyh'sonitramine. 

Benzylnitraniiine. 

Benzylpiperidine. 

Benzylpropylaraine. 

Butylamines. 

Butylnitramine. 

Campholene,  amino-. 

o-Camphylamine. 

Camphor,  amino-. 

Cannabinolactone. 

Chitosamine  {glucosamine). 

Coniine. 

Cresylaniline. 

Cresylpiperidine. 

)8-Decanaphthenes,  amino-. 

Diamylamine. 

Diisoamylamine. 

Diwoamylidene-ethylenediamine. 

Dianilinoquinone. 

Dibenyl,  amino-. 

Dibenzyl  amine. 

Dibenzylaniline. 

Dibenzyiethylenediamine. 

Dibenzylidene-m-phenylenediamine. 

Diwobutylamine. 

Dizsobutylidene-ethylenediamine. 

Dicyanodiamidine,  amino-. 

Diethylamine. 

Diethylaminobenzonitrile. 

Diethylaniline. 

Diethyldiaminodi-o-tolylmethane. 

Diethyl  enetetramethylenetetramine. 

fi-Diethylhydroxylamine. 

iso-Diethylnitramine. 

Diethyl-o-phenetidine. 

Diethyl-w-xylidine. 

Dihydrocaroyldiamine. 

Dihydronaphthaquinoneaminoguan- 

idine. 
Dihydroquinoneamiuoguanidine. 
DihydroquiuoneJmminoguanidine. 
Dihydrophenylacridine,  amino-. 
Dihydroxydiphenylamine. 
Dihydroxyethylamine. 
Dihydroxylamine. 
Dimethylamine. 


Amines.     See  also  : — 

Dimethylaniline,  amino-. 

Dimethylanilinophenylmethane. 

Dimethy  Iben  zy  lideneanilin  e. 

Dimethyldiaminodi-o-tolylmethane. 

Dimethyleneditoluidine. 

Dimethylindazole,  amino-. 

Dimethylnitramine. 

Dimethyl-o-nitraniline. 

o3-Dimethylpropylamine     {amyl- 
amine). 

Dimethyltoluidine. 

Dimethyltolylenediamine. 

Dimethyl-m-xylidine. 

Dioxy  methyl  purine,  amino-. 

Diphenacyldihydrophenanthrene, 
amino-. 

Diphenyl,  amino-. 

Diphenylamidine. 

Diphenylamine. 

Diphenylbenzenylamidine,  amino-. 

Diphenyldibenzylketodimethylamine. 

Diphenyldimethylethylenediamine. 

Diphenylethylenediamine. 

Diphenyl  hydroxyethylamines. 

MO-Diphenylhydroxyethylamine. 

Diphenylmethane,  amino-. 

Diphenylmethylamine. 

Diphenylmethyleneaniline. 

Diphenyltetrahydroglyoxaline. 

Diphenyl-o-toluidine. 

Diphenyltrimethylenediamine. 

Dipropylamines. 

Diisopropylaniline. 

Dipropylhydroxylamines. 

Dipropyl-^-nitraniline. 

Di-^-tolyldimethylenediamine. 

Ditolylphenylmethane,  amino-. 

Ditoly  Itrim  ethy  lenediamine. 

Dixylylmethane,  amino-. 

Ethenyl^Waminonaphthalene. 

Ethenylnaph  thy  lenediamine. 

Ethylamine. 

Ethylaniline. 

Ethyk'sobutylamine. 
Ethylenediamine. 

Ethylideneaminogiianidine,  amino-. 
Ethylidenediphenamine. 

Ethylidene-j3-ditolamine. 
Ethylidenehydroxybutylene-ethy  lene- 
diamine. 
wo-Ethylmethylnitramine. 
Ethylnitramine. 
Ethyl-o-phenetidine. 
Ethylpropylnitramines. 
Ethyltoluidine. 
Ethyl-m-xylidine. 
Fluoran,  amino-. 
Formoguanamine. 
Glucosamine. 
Glycollamine. 
Guanidine,  amino-. 
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Amines.     See  also  : — 
Heptamethylenediamiue. 
Heptylamine. 
Hexadecylamine. 
Hexamethylenediamine. 
Hexamethylenetetramine. 
Hexamethyl-^-leucaniline. 
c2/c/o-Hexane,  amino-. 
Hexylamine. 
a-Hydrindamine. 
Hydroxyaniline. 

Hydroxybenzylideneaminoguanidine. 
Hydroxybenzylidenebornylamines. 
o-Hydroxybenzylidenebrometliyl- 

amine. 
Hydroxybenzylnitraniline. 
Hydroxy-T//-cumylaniline. 
Hydroxy-^-cumylpiperidiue. 
Hydroxydiphenylamine. 
Hydroxyethylamine. 
Hydroxyethyl-jj-uitraniliue. 
Hydroxy  ethyl-^-toluidine. 
Hydroxyhexylamine. 
Hydroxylamine. 
2?-Hydroxymesitylaniline. 
^-Hydroxymesitylpiperidine. 
Hydroxy-o-phenylenediamiue. 
Hydroxyphenylmethylquinoline, 

amino-. 
/)-Hydroxy-o-xylylaniline. 
p-  Hy  droxy-o-xy  lylpiperidine. 
Indazole,  amino-. 
Mesitylamine. 
6- Methoxybutylamine. 
Methylallylaniline. 
Methylamine. 
Methylaniline. 
Methylbornylamine. 
Methylbutylallylcarbinaraine. 
Methylbutylenediamine. 
Methylene-bisaniline. 
Methylene-bispiperidine. 
Methylenedi-^-phenetidine. 
Methylenediphenylhydroxylamine. 
Methylethylwobutylamine. 
ivo-Methylethylnitramine. 
Methylgranatylamines. 
Methylindazole,  amino-. 
Methylnitramine. 
Methyl-o-nitraniline. 
Methylnitrosaminotoluidine. 
Methylct/cZopentane,  amino-. 
Methylpropylbenzylideneaniliue. 
Methylpurine,  amino-. 
Methylte  trail  ydroquinoline. 
Methyl-o-toluidine. 
Methyltriazen,  bisaminoimino-, 

amino-. 
Methyltriazole,  amino-. 
Methylxylidiue. 
Methylxylylenediamine. 
Naphthaphenazine,  amino-. 


Amines.     See  also  :  — 

Naphthaquinone-bisaminoguanidine. 

Naphtholaminoguanidine. 

Naphthylamine. 

JTonomethylenediamine. 

Octomethylenediamine. 

Oxypurine,  amino-. 

Pentadecylamine. 

Pentane,  amino-. 

Phenantriazine,  amino-. 

o-Phenethylamine. 

Phenetidine,  amino-. 

Fhenylamylamine. 

Phenylaniline. 

Phenylbenzimidazole,  amino-. 

Phenylbenzoxazole,  amino-. 

Phenylbeuzylcarbamyl-o-tolylguanid- 
ine. 

Phenylbenzylglycine. 

Phenylcamphoformenamine. 

Phenyldimethylacridine,  amino-. 

Phenylenediamine. 

Phenyldixylylraethane,  amino-. 

Phenylfurfurylamine. 

Phenylhydroxylamine. 

Phenylmethy  lethylosotriazole,  amino- . 

Phenylmethylct/cZohexane,  amino-. 

Phenylmethy  Iwopropylmethyla  mine. 

Phenylnitramine. 

Phenyl-??i(p)-oxytolimidazole,  amino-. 

Phenyl-o-phenylenebenzenylamidine, 
amino-. 

Phenylpyridazine,  amino-. 

Phenyltoly  lenediamine. 

Propylamine. 

o-Propylaniline. 

Propylenediamine. 

wo-Propylethylnitramine. 

iso-Propylraethylnitramine. 

Propyluitramine. 

Pyridine,  amino-. 

Tetrethyldiaminodi-o-tolylmethane. 

Tetrahydronaphthylamine. 

r-Tetrahydropapaverine. 

Tetrahydroquinoline. 

Tetramethylc^mminodiphenylmethane 

Tetramethylbenzidine . 

Tetramethyldiphenylethane,  amino-. 

Tetramethy  lenediamine. 

Tetramethylenedi-o-pheny  lenedi- 
amine 

Tetraphenylphenylenediamine. 

Tetramethylthioaniline. 

Thiophen,  amino-. 

Tolane,  amino-. 

Toluidines. 

m-ToIylenediamine. 

Tolylenemethyldiamine. 

Tolylhydroxylamine. 

Tolylidenenitraniline. 
Tolylmethylnitramine. 
5-^-Tolyloxybutylamiiie. 
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Amines.     See  also  : — 
^-Tolyl-o-phenylenebenzeuylamidine, 

amino-. 
Tolylphenylen  ediamine. 
Triacetonamine. 
Triacetonylamine. 
Trianilinobenzene. 
Triazole,  amino-. 
Tribenzylamine, 
Triethylamine. 
Trihydroxyethylamine. 
Trimethylamine. 
Trimethylene-ethylenediamine. 
Trimethylenetrianiline. 
Triphenylamine. 
Triphenylguanidine. 
Triphenylmethanes,  amino-. 
Tripropylamin  e . 
Tritolylguanidine. 
w-Undecylaraine. 
Xylidine. 
Xylylamine, 

Xylylmethylnitrosamine,  amino-. 
Ammelide  {melanurenic  acid),   and  di- 
thio-,  formation  of  (Diels),  A.,  i,  406. 
Ammonia,  from  action  of  sodium  amal- 
gam on  sodium  nitrite   or   nitrate 

(Divers),  T.,  87  ;  P.,  1898,  222. 
electric   conductivity  of  solutions  of, 

at  high  pressures  (Bogojawlensky 

and  Tammann),  A.,  ii,  138. 
melting  point  of    (Ladenburg    and 

Krugel),  a.,  ii,  545. 
liquid,  properties  of  (Franklin  and 
Kraus),  a.,  ii,  284. 

heat  of  combination  of,  with  water 
(Berthelot),  a.,  ii,  727. 

molecular  rise  in  boiling  point  of, 
caused  by  dissolved  substances 
(Franklin  and  Kraus),  A., 
ii,  202. 

cause  of  dissociative  power  of 
(Bruhl),  a.,  ii,  10. 

as  a  solvent  (Franklin and  Kraus), 
A.,  ii,  208. 

solubility    of    silver    chloride    and 
iodide  in  (Jarry),  A.,  ii,  738. 
velocity  of  diffusion  of,  through  water 

and  through  agar  jelly  (Hufner), 

A.,  ii,  9. 
solubility  of,  in  aqueous  solutions  of 

silver  nitrate   (Konowaloff),    A., 

ii,  418. 
action  of  electric  glow  discharge  on 

mixtures  of,  with  oxygen  (Mixter), 

A.,  ii,  267. 
action  of  methylic  chloride,  bromide, 

and    iodide    on    (Dubowsky),   A., 

i,  855. 
action  of,  on  mercuric  or  cupric  chlor- 
ides  dissolved  in  organic    solvents 

(Naumann),  a.,  ii,  423. 


Ammonia,    compound  of,    with  arsenic 

and  sodium  (Hugot),  A.,  ii,  151. 

compounds    of,    with    metallic   salts 

„      (Matthews),     A.,    ii,    295,    296; 

(Abegg     and     Bodlander),     A., 

ii,  543. 

action    of,   on  seeds,    seedlings,  and 

water-plants  (SANDSTEN),A.,ii,  320. 

conversion  of,  into  nitrates  and  nitrites 

in  soils  (Demoussy),  A.,  ii,  443. 
detection  of  (Riegler),  A.,  ii,  180. 
estimation  of,  in  urine  (Camerer  and 

Soldner),  a.,  ii,  826. 
estimation  of,  in  waters  (Winkler), 
A.,  ii,  805. 
Ammonio-metallic  salts,  constitution  of 

(Reitzbnstein),  a.,  ii,  95. 
Ammonio-potassium,  -sodium,  -lithium, 

and  -calcium  (Moissan),  A.,  ii,  152. 
Ammonio- silver  chlorides  and  iodides, 
preparation     and     dissociation     of 
(Jarry),  A.,ii,  738. 
iodate  (Rosenheim  and  Liebknecht), 

A.,  ii,  743. 
nitrate,     preparation     and      thermo- 
chemistry    of     (Berthelot     and 
Del^pine),  A.,  ii,  748. 
Ammonium    amalgam    (Pocklington), 
,  A.,  ii,  200. 
Ammonium  salts,  absorption  of  Rontgen 
rays  by  (H]6bert  and  Reynaud), 
A.,  ii,  586. 
luminous  phenomena  produced  by,  and 
fused  potassium  nitrate  (Tommasi), 
A.,  ii,  483. 
equilibrium        between        manganous 

hydroxide  and  (Herz),  A.,  ii,  752. 
taste  of  (Hober  and    Kiesow),   A., 

ii,  207. 
effect  of,   on    growth    of  Aspergillus 

niger  (Tanret),  A.,  ii,  170. 
See  also  Agricultural  chemistry. 
Ammonium    antimonate    (Senderens), 
A.,  ii,  557. 
azoimide,  molecular  weight  and  spec- 
trum of,   and    ammonium  cobalto- 
azoimide  (Curtius  and  Rissom),  A., 
ii,  91,  92. 
j?erborate,    decomposition    of    (Tana- 

tar),  a.,  ii,  553. 
bromide,  fluidity  and  conductivity  of, 

(Dennhardt),  a.,  ii,  351. 
osmium    bromide    (Rosenheim    and 

Sasserath),  a.,  ii,  665. 
selenibromide  (Lenher),  A.,  ii,  19. 
^erchlorate,     use     of,     in    explosives 

(Alvisi),  a.,  ii,  414,  647,  748. 
chloride  conductivities  of,  mixed  solu- 
tions of,  potassium  chloride  and 
(Jones  and  Knight),  A.,  ii,  628. 
fluidity  and  conductivity  of  (Denn- 
hardt), A.,  it,  351. 
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Ammonium  chloride,  heat  of  dilution  of 
(DuNNiNGTON  and  Hoggard),  a., 
ii,  728. 
thermal  change  on  diluting  saturated 
solutions  of  (PoLLOK),  P.,  1899,  8. 
equilibrium   in    systems  containing 
water,  ferric  chloride,  and  (MoHR), 
A.,  ii,  15. 
action  of  chromic  acid  on  (Oechsner 
DE    CoNiNCK    and    Combe),   A., 
i,  244. 
double     chlorides,      dissociation     of, 
change  of  entropy  in  (Matignon), 
A.,  ii,  273. 
cerium    hexachlovide    (Koppel),    A., 

ii,  98. 
ferric  chlorides  (Mohr),  A.,  ii,  15. 
magnesium  chloride,  and  zinc  bromide, 
conductivities  of,  solutions  of  (Jones 
and  Knight),  A. ,  ii,  628. 
mercuric    chloride,    conductivity    of, 
aqueous  solutions  of  (Jones  and 
Ota),  a.,  ii,  587. 
constitution  of  (Pesci),  A.,  ii,  750. 
palladium     chloride,     electrolyfcis     of 

(Cowper-Coles),  a.,  ii,  755. 
dissociation  of,  change  of  entropy  in 

(Matignon),  A.,  ii,  273. 
rfifluoriodate  (Weinland  and  Lauen- 

stein),  a.,  ii,  363. 
fluoromolybdates,  fiuorosilicate,  fluoro- 
uranate  and  fluorotitanate,  dissocia- 
tion and  conductivity  of  (Miolati 
and  Alvisi),  A.,  ii,  350. 
wonofluoroselenate    (Weinland    and 

Alfa),  A.,  ii,  595. 
manganic  iodate  (Berg),  A.,  ii,  426. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
mercuric  iodide,   action   of  water  on 

(Francois),  A.,  ii,  597. 
nitrate,  fluidity,  and  conductivity  of 
(Dennhakdt),  a.,  ii,  351. 
melting  point  and  transition  curves 

of  (Tammann),  a.,  ii,  636. 
heat  of  dilution  of  (Dunnington 

and  Hoggard),  A.,  ii,  728. 
influence  of,  on  the  boiling  point  of 
liquid  ammonia  (Franklin  and 
Kraus),  a.,  ii,  202. 
deliquescence  of  (Kortright),   A., 

ii,  644. 
reduction  of,   by  sodium  amalgam 

(Divers),  T.,  92. 
explosives,  use  of  potassium  chlorate 

in  (Le  Chatelier),  A.,  ii,  647. 
double  compound  of,  with  mercuric 
chloride    (Hofmann    and    Mar- 
burg), A.,  i,  487. 
separation  of,  from  sodium  sulphate 
(Roca),  a.,  ii,  358. 
praseodymium   nitrate   and   sulphate 
(Scheele),  a.,  ii,  99. 


Ammonium        hydrogen|      hyponitrite 
(Divers),  T.,  121. 
osmiamate  (Brizard),  A.,  ii,  559. 
hydrazine      hypophosphate      (Saba- 

NitEFF),  A.,  ii,  364. 
phosphate.      See  Agricultural  chem- 
istry, 
magnesium  phosphate,  composition  of 
(GoocH  and  Austin),  A.,  ii,  451. 
pyrophosphate     (Berthelot     and 
Andr]6),  a.,  ii,  156. 
phosphiodate,       molybdiodate,      and 
tungstiodate  (Chretien  ),  A.,  ii,  363. 
selenite,   hydrogen   selenite,    and  tri- 
hydrogen   diselenite    (Divers    and 
Haga),  T.,  539  ;  P.,  1899,  102. 
sulphate,  galvanic  polarisation  in  solu 
tions  of  (Jahn),  A.,  ii,  542. 
thermal  changes  on  diluting   satu 
rated  solutions  of  (Pollok),  P. 
1899,  8. 
equilibrium  between  ethylic  alcohol 
water,  and  (de  Bruyn),  A. ,  ii,  591 
See  also  Agricultural  chemistry, 
antimony    sulphate    (Gutman),    A., 

ii,  34. 
iron  alum  and  chromium  alum  (Howe 

and  O'Neal),  A.,  ii,  103. 
vamdiuin     sulphate     (Piccini),     A., 

ii,  297. 
magnesium  sulphide  (Franklin  and 

Kraus),  A.,  ii,  284. 
sulphite,     anhydrous,     formation     of 

(Divers  and  Ogawa),  T.,  534. 
hyposulphite,  and   hydrogen  sulphite 

(Prud'homme),  a.,  ii,  554. 
thiosulphate,    electrolysis    of    (PiER- 

ron),  a.,  ii,  587. 
sodium  7nonotungstoperiodate  (Rosen- 
heim and  Liebknecht),  A.,  ii,  744. 
pyropervsLV a,dfite  (Melikoff  and  Pis- 
sarjewsky),  a.,  ii,  298. 
Ammonium  organic  compounds  : — 
Ammonium  acetate,  solubility  of  lead 
sulphate  in  aqueous  (Long),  A., 
ii,  812. 
ethyl  selenite  (Divers  and  Haga), 

T.,  537;  P.,  1899,  101. 
iso-nitracetone  (Lucas),  A.,  i,  433. 
vanadium  thiocyanate  (Cioci),  A., 
i,  321. 
Ethyl     ammoniumsulphite     (Divers 
and  Ogawa),   T.,    533;   P.,   1899, 
101. 
Amphihole.     See  Hornblende. 
Amygdalin,  heats  of  combustion,  forma- 
tion and  dissolution  of  (Berthelot), 
A.,  ii,  726. 
action  of  cuprous  chloride  on  (Rabaut), 
A.,  i,  557. 
250-Amylacetic     acid.        See     Heptoic 
acid. 
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Mo-Amylacetoacetic  acid,  ethylic  salt, 
action  of  hydrocyanic  acid  on  ;  re- 
duction    (AuDEN,     Pekkin,     and 
Kose),  T.,  912  ;  P.,  1899,  162. 
ethylic  salt,  preparation  of  methyl  iso- 
amyl  diketoxime  from  (Fileti  and 
PoNzio),  A.,  i,  111. 
iso-Amylacetone,  action  of  hydrocyanic 
acid  on  (Auden,  Perkin,  and  Rose), 
T.,  920;  P.,  1899,  163. 
scc-Amylamine  {^-aviinopentane)  and  its 

salts  (Kursanoff),  A.,  i,  474. 
Amylamine     {a$-dimethylpropylamine), 
and    its    liydrochloride   and    oxalates 
(Trasoiatti),  a.,  i,  855. 
Amylase  (Boiirquelot  and  H^rissey), 
A.,  i,  93. 
action  of,  on  starch  and  various  worts 
(Petit),  A.,  i,  559. 
Amylbenzene,    and   its  nitro-derivative 
(KoNOWALOFF    and    Egoroff),    A., 
i,  801. 
wo- Amylchlorophospliiiie    (G  u  ich  ard  ) , 

A.,  i,  563. 
/S-^^so-Amylcitraconic  anhydride  (Law- 
rence), P.,  1899,  164. 
o-wo-Amylcrotonic  acid,   and  oxidation 
(Auden,    Perkin,    and    Rose),    T,, 
920;  P.,  1899,  163. 
a-i'io-Amylene'i'isopropylethylene),  action 
of  bromine  on  (Ipatieff),  A.,  i,  470. 
/8-m-Amylene  {trimethylethylene),  and  its 
bromo-     and     rfibromo-derivatives 
(Ipatieff),  A.,  i,  470. 
heat  of  combustion  of  (Zouboff),  A., 

ii,  589. 
action  of  hypobromous  acid  on  (Mol- 

kiewsky),  a.,  i,  729. 
action  of  nitric  anhydride  on   (Dem- 
janoff),  a.,  i,  845. 
Amylene   {trimethylethylene),   c?*bromo-, 
action  of  ethylic  sodiomalonate  on 
(Ipatieff),  A.,  i,  481. 
chloro-  {2-methyl-3-chlorolnUene)  (Bro- 
cket), A.,  i,  100. 
Amylenic  bromide,  action  of  solution  of 
aluminium  bromide  in   carbon   disul- 
phide  on  (Konowaloff),  A.,  i,  471. 
7- Amylenic  {a-methylethylethylenic) 

bromide,    ^-bromo-derivative     (Was- 
sil^ef),  a.,  i,  786. 
tso-Amylenic    glycol,     c^ibromo-,    from 
oxidation      of     isoprene      c^zbromide 
(Mokiewsky),  a.,  i,  727. 
j8-wo-Amylenic     glycol    {trimethylethyl- 
enic     glycol),     action     of      hydrogen 
bromide  on  (Mokiewsky),  A.,  i,  729. 
t^o-Amylenic  )87-nitrosate  (Demjanoff), 

A.,i,  845. 
z-iso-Amylic   alcohol  and    its   benzene- 
sulphonate,      velocity      of      reaction 
between  (Sagrebin),  A.,  ii,  735. 


?so-Amylic  alcohol  {fermeriiation  amylic 

alcohol),       specific       rotation       of 

(Brjuchonenko),  a.,  ii,  265. 
and  its  ethereal  salts,  optical  activity 

of  (Tschugaeff),  a.,  ii,  3. 
dielectric  constant  of,  temperature  co- 
efficient of  (Abegg  and  Seitz),  A., 

ii,  623. 
specific  heat  and  heat  of  vaporisation 

of  (Luginin),  a.,  ii,  269. 
heat    of    combustion    of    (ZotrBOFF)^ 

A.,  ii,  589. 
critical  temperature  of    mixtures  of, 

with  ethane  (Kuenen  and  Robson), 

A.,  ii,  356. 
and    water,     mutual    solubilities     of 

(Herz),  a.,  ii,  83. 
action  of  hydrogen    peroxide   on,    in 

presence     and      absence     of     iron 

(Fenton  and  Jackson),  T.,  2  ;  P., 

1898,  240. 
action  of  zinc  chloride  on  (Walther), 

A.,  i,  323. 
aluminium      derivative     of       (Tist- 

schenko),  a.,  i,  408. 
sodium  derivative,  action  of  on  ethylic 

salts  of  o-bromo-fatty   acids   (Bis- 

choff),  a.,  i,  670. 
examination  of  commercial  (Richmond 

and  O'Shaughnessy),  A.,  ii,  579. 
bronio-,    and   action  of  zinc   dust   on 

(Mokiewsky),  A.,  i,  729. 
Amylic  alcohol  (sec-butylcarbinol,  methyl- 

ethylcarhincarhinol),  density,  specific 

rotation  and   molecular  volume   of 

(Frankland),  T.,  358. 
specific  heat  and  heat  of  vaporisation 

of  (Luginin),  A.,  ii,  269. 
Amylic  alcohol  {dietkylcarbinol),  amino-, 
and    its     platinochloride  ;     also     the 
action  of  phenylthiocarbimide,  ethyl - 
thiocarbimide,    or  hydrobromic    acid 
on  it  (Janecke),  A.,  i,  477. 
Amylic    alcohol   (methylpropylcarbinol), 
action    of    aluminium     amalgam    on 
(Tistschenko),  a.,  i,  408. 
Amylic      alcohol      {methylisopropylcar- 
binol),  nitro-,  action  of  formaldehyde 
on  (Henry),  A.,  i,  729. 
tert.  -Amylic    alcohol    {dimethylethylcar- 

binol,  amylene  hydrate),  specific  heat 

and      heat      of     vaporisation      of 

(Luginin),  A.,  ii,  269. 
heat    of   combustion    of    (Zouboff), 

A.,  ii,  689. 
effect  of   pressure   on   melting  point 

curves       of       (Tammann),        A., 

ii,  636. 
action    of    aluminium     amalgam    on 

(Tistschenko),  A.,  i,  408. 
action  of  chlorine  on  (Brochet),  A., 

i,  100. 
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tert. -Amjlic  alcohol  {dimethylethylcar' 

binol,   amylene  hydrate),   action  of 

phosphorus    tribromide   on    (Men- 

schutkin),  a.,  i,  937. 

action    of    aluminium    amalgam    on 

(TiSTSCHKNKO),  A.,  i,  408. 
phenylurethane      (Lambling),       A., 
i,  53. 
-Amylic  cetylic  ether,   density,    specific 
rotation,    and  molecular  volume  of 
(Frankland),  T.,  360. 
hydrogen    carbonate     (Hempel     and 

Seidel),  a.,  ii,  152. 
nitrate,  assay  of  (Fischer  and  Ander- 
son), A.,  ii,  618. 
selenide,  specific  rotation  of  (Brjuch- 

onenko),  a.,  ii,  265. 
sulphide,  c^tsulphide,  and  iodide,  brom- 
ide, and  chloride,   specific  rotation 
of  (Brjuchonenko),  a.,  ii,  265. 
tetra-  and  ^ri-sulphides  (Troeger  and 
Hornung),  a.,  i,  906. 
vwo-Amylic  Z-amylic  ether,  specific  rota- 
tion of  (Brjuchonenko),  A.,  ii,  265. 
tert.-AxayliQ  chloride  {2-inethyl-2-chlorO' 
butarie),  from  action    of  chlorine   on 
tert. -simylic  alcohol   (Brocket),    A., 
i,  100. 
Mo-Amylidenebismalonic  acid  (heptane- 
tetracarhoxylic     acid),     ethylic      salt 
(Knoevenagel),  A.,  i,  116. 
Amylidenecyanhydrin.    See  a-Hydroxy- 

iso-hexonitrile. 
Amylketo-;f'-nitrole,  and  its  decomposi- 
tion  and    hydrolysis    (PoNZio),    A., 
i,  667. 
.wo-Amylmalonic  acid,  thermochemistry' 
of  (Massol),  a.,  ii,  143. 
Z-amylic  salt,    molecular  rotation   of 
(Walden),  a.,  ii,  622. 
Amyl  mercaptan,    specific    rotation    of 

(Brjuchonenko),  A.,  ii,  265. 
-Amylnicotinamide  (Pictet  and    Suss- 

dorf),  a.,  i,  164. 
Amylodextrin,  nitration  and  attempted 
recovery   of ;     also    its     constitution 
(Brown  and  Millar),  T.,  311  ;   P., 
1899,  13. 
Amyloid     degeneration,    chemistry    of 

(Krawkow),  a.,  ii,  42. 
iso-Amyloxychlorophosphine  (Gui- 

chard),  a.,  i,  564. 
^-Amylphenol,     synthesis    of      (Gure- 

witsch),  a.,  i,  880. 
p-wo-Amylphenol,  synthesis  of  (Meissel), 

A.,  i,  880. 
iso-Amylphosphinic  and  wo-Amylphos- 
phinous  acids  (Guichard),  A.,  i,  564, 
565. 
l-wo-Amylpipecoline,  and  its  salts,  rota- 
tion oi  (Hohenemser  and  Wolffen- 
stein),  A.,  i,  937. 


iso-Amylpiperidine  oxide  and  wo-Amyl- 
piperidinesulphonic  anhydride  (  Auer- 
BACH  and  Wolffenstein),  A.,  i,  936. 
Amyl-radicle,    optical   activity  of,    in- 
fluence of  elements  on  (Walden),  A., 
ii,  537. 
iso-Amylsuccinic    acid    {heptanedicarb- 
oxylic  acid)  and  salts  (Fittiq  and 
Schirmacher),  a.,  i,  338. 
and  action  of  methylic  iodide  on,  in 
presence  of  sodium  ethoxide  (Law- 
rence), P.,  1899,  163. 
/3-cyano-,  ethylic  salt,  and  hydrolysis 
(Lawrence),  P.,  1899,  163. 
iso-AmylthiocMorophosphine    and    iso- 
Amylthiophosphinic  acid,  ethylic  salt 
(Guichard),  A.,  i,  564,  565. 
iyo-Amylxanthic    acid    potassium    salt, 
electrolysis   of  solutions   of  (SCHALL 
and  Kraszler),  A.,  i,  414. 
Anabsinthin  from  Artemisia  absinthium 

(Trillat),  A.,i,  377. 
Anaemia,  pernicious,  action  of  arsenic  in 

(Stockman  and  Greig),  A.,  ii,  167. 
Anagyrine,       and      cJibromo-derivative 

(Klostermann),  a.,  i,  960. 
Analcite  from  Caucasus  (Glinka),  A., 

ii,  672. 
Analysis,    organic,   use  of   compressed 
oxygen  and  soda-lime  in  (Benedict 
and  Tower),  A.,  ii,  520. 
estimation    of    traces    of    iodine    in 

(Bourcet),  a.,  ii,  516. 
estimation  of  nitrogen  in  (Hopkins), 

A.,  ii,  611. 
estimation  of  nitrogen  in  electrolytic- 
ally    (BuDDE     and     Schou),     A., 
ii,  693. 
estimation  of  sulphur,  chlorine,  brom- 
ine, and  iodine  (Longhi),  A.,  ii,  328. 
Analysis,    quantitative,    without  using 
hydrogen  sulphide   (Rawitsch),    A., 
ii,  578. 
Anatase   ("favas")  from  Brazil  (Hu.«?- 
sak),  a.,  ii,  432. 
from  Dublin  (O'Reilly),  A.,  ii,  497. 
Andesite  from  Santorin,  secondary  min- 
erals in  (Lacroix),  A.,  ii,  305. 
Anemonin  and  Anemonolic  acid  (Meter), 

A.,  i,  930. 
Anethoil,  action  of  ozone  on  (Otto),  A., 

ii,  282. 
Anglesite  from  Sardinia  (Millosevich), 

A.,  ii,  492. 
Anhalamine,  presence  of,  in  Anhalonium 

Lewinii  heads  (Kauder),  A.,  i,  650. 
Anhalonine,     physiological     action    of 

(Dixon),  A.,  ii,  «81. 
Anhydracetonebenzil,   condensation  of, 
with    benzaldehyde,    cuminaldehyde, 
cinnamaldehyde,  and  benzil  (Japp  and 
Findlay),  T.,  1023  ;  P.,  1899,  164. 


INDEX  OF   SUBJECTS. 


967 


Anhydracetonebenzil-^-carboxylicacid, 

condensation  of,  with  benzaldehyde 
(Japp  and  Findlay)  T.,  1025  ;  P., 
1899,  65. 

Anhydracetonedibenzil  (Japp  and  Find- 
LAY),  T.,  1025;  P.,  1899,  164. 

Anhydride,  C11H12O4,  from  nitrosocory- 

daldine  (Dobbie  and  Laudbr),  T., 

..  674;  P.,  1899,  129. 

C13H18O4,  from  action  of  ethylic  sodio- 

raalonate  on  pulegone  (Vorlander 

and  Gartner),  A.,  i,  259. 

Anhydrides,  conductivity  of  salt  solu- 
tions in  (Kahlenberg  and  Lin- 
coln), A.,  ii,  397. 
of  dibasic  organic  acids,  condensation 
with  sodium  derivatives  of  phenols 
(ScHRYVER),  T.,661  ;  P.,  1899,  121. 

a-Anhydrohenzillaevulic  acid,  con- 
densation of,  with  benzaldehyde, 
(Japp  and  Findlay),  T.,  1024  ;  P., 
1899,  164. 

Anhydrohisdiketohydrindene  {bindone) 
(Wislicenus),  a.,  i,  219. 

Anhydrobi8-/3-hydrindone  (Heusler  and 
Schieffer),  a.,  i,  365. 

Anhydrocamphoronic  acid,  sodium,  sil- 
ver, and  methylic  salts  :  constitution 
(Aschan),  a.,  i,  69. 

Anhydrodiacetylpicrotin  (Meyer  and 
Bruger),  a.,  i,  227. 

Anhydrodigitoxigenin  (Kiliani),  A., 
i,  71. 

Anhydroecgonine,  constitution  of  (Will- 
STATTER  and  MiJLLER),  A.,  i,  178. 

Anhydrohomocamphoronic  acid  (  Lap- 
worth  and  Chapman),  T.,  998  ;  P., 
1899,  160. 

Anhydro-i?-hydroxy-t|'-cuniylic  bromide, 
bromo-,  its  acetate,  and  c^ibromo- 
(AuwERS  and  Ercklentz),  A.,  i,  35. 

Anhydro-i?-hydroxymeBitylic  alcohol, 
dihvomo-,  bromide  of  (Auwers  and 
Allendorff),  a,,  i,  32. 

Anhydro-j9-hydroxy-o-xylylic  bromide, 
trihromo-  (Auwers  and  de  Rovaart), 
A.,  i,  34. 

^-Anhydrohydroxylaminobenzylic  al- 
cohol, polymeride  of  (Lob),  A.,  i,  122. 

Anhydroindoneresorcinol  ether  and  its 
acetyl  derivative  (Liebermann),  A., 
i,  523. 

Anhydro-a-naphthaquinoneresorcinol 
and    its  acetyl    derivative   (Lieber- 
mann), A.,  i,  523. 

Anhydropicrotin,  nitro-  (Meyer  and 
Bruger),  A.,  i,  227. 

Anhydrosaligenin  bromide,  bromo-,  and 
c^ibromo-  (Auwers  and  Buttner),  A. , 
i,  37. 

Anilides,  action  of  fuming  nitric  acid  on 
(Kunz-Krause),  a.,  i,  591. 


Aniline,  depression   of  freezing  point  of 

o-nitro  phenol     by     (Ampola     and 

Rimatori),  a.,  ii,  353. 
influence  of,  on  the  boiling  point  of 

liquid    ammonia    (Franklin    and 

Kraus),  a.,  ii,  202. 
and    water,    mutual     solubilities    of 

(Herz),  a.,  ii,  83. 
equilibrium    between    water,    phenol, 

and  (Schreinemakers),  A.,  ii,  739. 
aminolytic  constant  of,  in  presence  of 

various    acids    (Goldschmidt    and 

Salcher),  a.,  ii,  551. 
absorption  of  argon  by  (Berthelot), 

A.,  ii,  653. 
vapour,    action  of  electric  glow    dis- 
charge on  mixtures  of,  with  oxygen 

(Mixter),  a.,  ii,  267. 
action  of  substituents  on  (Armstrong), 

P.,  1899,  176. 
action  of  ozone  on  (Otto),  A.,  ii,  282. 
behaviour  of,    towards    fused    alkali 

nitrates  (Nageli),  A.,  i,  916. 
oxidation      of      (Bamberger      and 

Tschirner),  a.,  i,  347. 
direct  oxidation  of,  to  phenylhydroxyl- 

amine(  BAMBERGERand  Tschirner), 

A.,  i,  687. 
colouring  matters  obtained  from,   by 

action  of  titanium  chloride  (Kling), 

A.,  i,  429. 
condensation  of,  with  aS-dzbromopen- 

tane  (Scholtz  and  Friemehlt),  A., 

i,  541. 
and  23-bromo-,  and  ^-nitro-,   velocity 

of  diazotisation  of  (Hantzsch  and 

Schumann),  A.,  ii,  550. 
compounds    of,    with    metallic    salts 

(Matthews),  A.,  ii,  296. 
hydrochloride,  action  of  chromic  acid  on 

(Oechsner  de  Coninck),  a.,  i,  244. 
mercurichlorides  (Swan),  A.,  i,  38. 
phosphate  (Klages  and  Ligkroth), 

A.,  i,  599. 
stannochlorides     and     stannichloride 

(Slagle),  a.,  i,  39. 
zincochlorides      and      zinco-bromide 

(Base),  A.,  i,  40. 
estimation  of  (Denig^s),  A.,  ii,  826. 
estimation  of,  volumetrically  (Fran- 

901s),  A.,  ii,  713. 
Aniline,    fi-trihromo-,    from    action    of 

bromine    on    hydrogen     potassium 

anilinedisulphonate  (Bagnall),  T., 

281. 
p-chloTO-,   and    2  :  4-c^tchloro-,    from 

^-nitrophenylhydrazine  (Hyde),  A., 

i,  689. 
2:4:  6-^rtchloro-,    2  :  4-rfzchloro-,  p- 

chloro-,    and    exo-dichlovo-    (Bam- 
berger, Busdorf,  and  Szolayski), 

A.,  i,  341,  342. 
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Aniline,  2-chloro-6-io(lo-4-nitro-  (Will- 
gerodt),  a.,  i,  586. 

m-nitro-,     electrolytic     reduction     of 
(Elbs  and  Kopp),  A.,  i,  270. 
condensation  of  with    o5-rftbromo- 
pentane     (Scholtz     and     FiiiE- 
mehlt),  a.,  i,  54L 
estimation    of,     in    paranitraniline 
(Liebmann),  a.,  ii,  66. 
Anilinedisnlphonic      acid,       hydrogen 

potassium  salt,  and  action  of  bromine 

on  (Bagnall),  T.,  281. 
Aniline  oils  and  Aniline  salt,  analysis  of 

(Liebmann      and      Studer),       A., 

ii,  583. 
Aniline-Ked,  jp-nitro-  (Liebmann),  A., 

ii,  65. 
Anilinoacetamidoquinone    (Kehrmann 

and  Bahatrian),  A.,  i,  31. 
Anilinoacetic    acid,    nitroso-,    and    its 

phenylhydrazide       (Fischer),       A., 

i,  349. 
7-Anilinoacridine  (Fischer  and  Deme- 

ler),  a.,  i,  635. 
3-Anilino-2-aniinophenyU5onaphtha- 

phenazonium    chloride     (Kehrmann 

and  Levy),  A.,  i,  238. 
Anilinoaminoquinone   (Kehrmann  and 

Bahatrian),  a.,  i,  31. 
Anilinobenzoic    acid.       See    Diphenyl- 

amine-o-carboxylic  acid. 
Anilinobenzylacetoacetic    acid     oxime 

and    phenylhydrazone,    ethylic    salts 

(Bertini),  a.,  i,  896,  897. 
Anilinobenzylbenzylideneacetone  (  Ber- 
tini), A.,  i,  896. 
iS-Anilino-o-carboxyglutaric    acid,    tri- 

ethylic  salt  (Guthzeit  and  Laska), 

A.,  i,  260. 
Anilinocbloropropionitrile       (Eisner), 

A.,  i,  41. 
Anilinodibenzyl  ketone  anilide    (Fran- 
cis), T.,  870. 
Anilinodimethylacetoacetic  acid,  ethylic 
•  salt     (Conrad      and     Hock),      A., 

1,  632. 
7-Anilinodimethylacetoacetic      acid, 

methylic   salt    (Conrad  and   Gast), 

A.,  i,  258. 
Anilinobydroxyquinone       (Kehrmann 

and  Bahatrian),  A.,  i,  31. 
Anilinoby  drozy  quinoneanilide ,     nitro- , 

[1:2:6:4:5]       (Kehrmann       and 

Idzkowska),  a.,  i,  493. 
Anilinonaphthaphenosaffranine,  and  its 

piperidine      and      ?;i-tolylenediamine 

derivatives    (Schaposchnikoff),   A., 

i,  432. 
Anilinonaphthaquinonesulphonic    acid, 

aniline  salt  (Gaess),  A.,  i,  875. 
Anilinopentane,  ad-di-o-nitvo-  (Scholtz 

and  Friemehlt),  A.,  i,  541. 


3'-Anilino-)3-pbenotriazone  (Konig  and 

Reisskrt),  A.,i,  457. 
2'  :  4'-Anilino-3'-phenyldihydroquinazo- 
line,  and  2'-Anilino-3'-ph.enyl-4'-keto- 
tetrahydroquinazoline    and    its     1'- 
methyl  derivative  (McCoy),  A.,  i,  360. 
3-AnilinoplienyU^r)naphtliapbenazonitim 
chloride,  2"-amino-  (Kehrmann  and 
Ravinson)  a.,  i,  526. 
Anilinophenylrt^wsaffranine      (Schapo- 
schnikoff), A.,  i,  432. 
o-Anilinopropionitriie,     p-chloro-     and 

jo-nitro-  (Eibner),  A.,  i,  41. 
2-Anilinopyridine,  and  methiodide,  and 
methochloride    (Fischer,    Hoerger, 
and  Jaeger),  A.,  i,  634. 
Animals,     presence     of    manganese    in 

(Pichard),  a  ,  ii,  40. 
Animal  charcoal,    rate   of  filtration  of 
water  or  alcohol  through  (Hausser), 
A.,  ii,  277. 
estimation  of   carbonic  anhydride  in 
(Schenke),  a.,  ii,  809. 
Animal    tissues,    estimation  of    fat  in 
(Nerking),   a.,  ii,   191;    (Knopfel- 
macher),  a.,  ii,  821. 
Anisaldehyde     (o-methoxybenzaldehyde), 
condensation    of,    with    2-acetyl-l- 
naphthol  (Keller  and  von  Kosta- 
NECKi),  A.,  i,  524. 
cyanhydrin,  condensation  product  of, 
and   its  tZibromo-  and  rfinitro-deri- 
vatives  (MiNOVici),  A.,  i,  890, 
hydrazone  (Bouveault),  A., 

i,  288. 
Anisaldime  hydrochloride   (Busch   and 

Wolff),  A.,  i,  951. 
/7-Anisamide,    o-chloro-,    and    o-bromo-, 
(Gattermann    and  Rolofsen),    A., 
i,  510. 
Anisamidine,     condensation     of,     with 
ethylic  acetoacetate  and  acetylacetone 
(Gabriel       and       Colman),        A., 
i,  639. 
Anisic  acid,  formation  of  (Bouveault), 
A.,  i,  287. 
dichloro-  (Bertozzi),  A.,  i,  877. 
o-Anisidine,  j3-nitro-,  and  its  acetyl  de- 
rivative     (Meldola),       p.,       1898, 
226. 
p-Anisidine,    o-bromo-,    preparation    of, 

and  salts  (Benevento),  A,,  i,  349. 
Anisil-a-osazone,  and  -)3-o8azone  (Biltz 

and  AVienands),  A.,  i,  910. 
Anisoil,    synthesis    of    (Moureu),    A., 
i,  495. 
absorption  of  argon  by  ( Berth elot), 
A.,  ii,  653. 
0-  and^-AnisoilsulpMnic  acids  (Gatter- 
mann), A.,  i,  517. 
amides  and  anilides  (Gattermann), 
A.,  i,518. 
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a&-Anisoylbenzylthiocarbamide.  cib- 
Anisoylethylthiocarbamide,  aJ-Anis- 
oylethylurea,  i//n- Anisoylethylurea,  ah  ■ 
Anisoylmethylthiocarbamide,  n-Anis- 
oyl-r-phenylbenzylthiourea,  «&-Anis- 
oylphenylthiocarbamide,  Anisoyl- 
thiocarbimide,  Anisoylthiohydan- 
toin,  Anisoylthiourea,  Anisoyltbio- 
Tirethane,  «6-Anisoyl-o-  and  -^-tolyl- 
thiocarbamides  (Dixon),  T.  ,  385—388 ; 
P.,  1899,  53,  54. 

o-Anisyldithiocarbazinic  acid  (Busch 
and  Best),  A.,  i,  955. 

o-Anisyldithiodiazolonethiol  and  its  di- 
sulphide  (Busch  and  Munker),  A., 
i,  953. 

2-Anisylideiieacetyl-l-naplithol  and  its 
acetyl  derivative  (Keller  and  von 
KOSTANECKI),  A.,  i,  524. 

p-Anisylidenecoumaranone  (Herstein 
and  VON  Kostanecki),  A.,  i,  370. 

Anisylidenediacetoacetic  acid  ethylic 
salt  (Knoevenagel  and  Goecke),  A., 
i,  215. 

Aiiisylidene-4-etlioxy-2-liydroxyaceto- 
phenone  and  acetyl  derivative  and  di- 
bromide  (voN  Kostanecki  and  Osius), 
A.,  i,  370. 

Aiii8ylidene-2-hydrozyacetophe]ione 
and  acetyl  derivative  and  dibromide 
(Herstein  and  von  Kostanecki),  A., 
i,  369. 

Anisylidenemalonic  acid,  preparation  of 
(Knoevenagel),  A.,  i,  145. 
ethylic     salt     (Knoevenagel     and 
Groos),  A.,i,  117. 

Anisylidenepaeonol,  and  its  acetyl  deriva- 
tive (von  Kostanecki  and  Osius), 
A.,  i,  370. 

Anisyl  methyl  ketone  (Revohler),  A., 
i,  55. 

o-Ani8ylmetliylthiodiazolinetliiol(BuscH 
and  Best),  A.,  i,  955. 

2-Anisylmethyltliioseinicarbazide 
(Marckwald),  A.,  i,  505. 

o-Anisylpentahydro-l  :3  : 5-ditliiodi- 
azine,  and  hydrochloride   and  acetyl 
derivative    (Busch    and    Best),    A., 
i,  955. 

^-Anisylphenyltliioseiiiicarbazide, 
(Marckwald),  A.,  i,  505. 

Annabergite  from  Sicily  (La  Valle), 
A     ii   495. 

Annual  aeneral  Meeting,  T.,  1167;  P., 
1899,  77. 

Anorthoclase  from  the  Transvaal 
(Henderson),  A.,  ii,  HI. 

Anthracene, formation  of  (iCRCZMAfi),  A., 
i,  144  ;  (Mouneyrat),  A.,  i,  490. 
examination     of,    possible    error    in 
(Bassett),  a.,  ii,  815. 

Anthracite,  origin  of  (Cohen),  A. ,  ii,  113. 


Anthragallol  (1:2:3-  Trihydroxy- 

anthraquinone)        wo7W-potassium, 
sodium,  barium,  and  calcium,  salts 
of,  and  action  of  alcoholic  potash  on 
(Perkin),     T.,     435  ;     P.,     1899, 
65. 
ethylic  ether  (Perkin),  T.,  446  ;  P., 
1899,  QQ. 
Anthranilic  acid  {o-aminobenzoic  acid), 
products  of  the  action  of  acetonitrile 
on  (Mathews),  A.,  i,  57. 
methylic     salt,     in      oil     of    Neroli 
(Walbaum),  a.,  i,  620,  621 ;    (E. 
and  H.  Erdmann),  A.,  i,  621. 
ethylic  salt,  hyilrochloride  and  benz- 
oyl   derivative    of   (E.    and    H. 
Erdmann),  A.,  i,  621. 
Anthraphenone  (Lippmann  and  Fleiss- 

ner),  a.,  i,  918. 
Anthrapurpurin,  potassium  derivative  of 

(Perkin),  P.,  1899,  65. 
Anthraquinone      group     of      colouring 
matters,  salts  of  (Perkin),  T.,  435; 
P.,  1899,  65. 
Anti-albumid,    hydrolysis    of,    to   form 
pigments  (Chit^tenden  and  Albro), 
A.,  i,  468. 
Antimony    cathodes,    pulverisation    of, 
during    electrolysis     (Bredig    and 
Haber),  a.,  ii,  78. 
action  of,  on   sulphuric  acid  (Adie), 
P.,  1899,  133. 
Antimony   alloys,  with   calcium  (Mors- 
SAN),   A.,   ii,  153  ;  (Tarugi),   A., 
ii,  749. 
with  lead  and  tin  (Stead),  A.,  ii,  32, 
33. 
Antimony  salts,  reduction  of,  by  hypo- 
phosphorous    acid    and    palladium 
(Engel),  a.,  ii,  750. 
reduction    of,    with    calcium    carbide 
(Tarugi),  A.,  ii,  749. 
Antimony  trichloride,    conductivity    of 
solutions   of,    in    various    solvents, 
molecular  weight  of,  in  nitrobenzene 
(Kahlenberg  and   Lincoln),  A., 
ii,  397. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
trioxidiQ,    action    of    oxalic  acid  and 
alkali    oxalates  on    (Rosenheim 
and  Bierbrauer),  A.,  i,  570. 
alkaline  solution  of,  action  of,    on 
metallic  salt  solutions  (Harding), 
A.,  ii,  490. 
Antimonic  acids  and  pentoxidiQ  (Sen- 

DERENs),  A.,  ii,  557. 
^risulphide,     analysis    of    (Kitzing), 
A.,  ii,  525. 
separation    of   lead    sulphide   from 
(Mover),  A.,  ii,  697. 
^cn^osulphide  (Klenker),  A.,  ii,  490, 
557. 
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Antimony     potassium,      sodium,     and 

ammonium  sulphates  (Gutman),  A., 

ii,  33,  34. 
Antimony  organic  compounds  : — 
Antimonylcatechol  acetate  and  fluoride 

(Caussf:),  a.,  i,  362. 
Antimonylgallic  acid  hydroxide,  and 

its  salts  (Causse),  A.,  i,  362. 
Antimonylpyrogallol  hydroxide,  and 

its  salts  (Causse),  A. ,  i,  362. 
Antimony,  detection,   estimation,    and 

separation  of : — 
detection      of      (Ducommun),       A., 

ii,  338. 
estimation    of,    in    alloy,    with    tin 

(Fraenkel),  a.,  ii,  524. 
estimation  of,  in  presence  of  copper, 

lead,  and  phosphorus  (Fraenkel), 

A.,  ii,  524. 
estimation  of  arsenic  in  (Ducrtj),  A., 

ii,  124. 
estimation  of  tin  in  (Pattinson  and 

Pattinson),  a.,  ii,  62. 
separation     of     bismuth,      cadmium, 

copper,  lead,  and  silver  from  (At- 
kinson), A.,  ii,  615. 
separation   of    copper  from   (Lucas), 

A.,  ii,  523. 
separation  of  mercury  from  (Jannasch 

and  Devin),  A.,  ii,  59. 
separation  of  tin  from  (Bornemann), 

A.,  ii,  615. 
Antipeptone,  constituents  of  (Kutschee), 

A.,  i,  179. 
properties  and  purification  of  (Sieg- 
fried), A.,  i,  784. 
Antipyrine        ( 1  -phenyldimethyJpyrazQ- 

lone),   velocity  of  crystallisation  of 

(Bogojawlensky),  a.,  ii,  206. 
action  of  iodine  on  (Bougault),  A., 

ii,  193. 
double     salicylates     of    metals     and 

(Schuyten),  a.,  i,  306. 
estimation     of      (Bougault),      A., 

ii,  193. 
Antipyrine  chloropyrazole  (Michaelis 

and  Rohmer),  A.,  i,  233. 
Antitoxin    of    snake  venom,    mode   of 

action  of  (Martin),  A.,  ii,  782. 
Antitoxins,  mode  of  action  of  (Cobbett), 

A.,  ii,  680. 
cause  ot  physiological  antagonism  of, 

to  toxins  (Martin  and  Cherry), 

A.,  ii,  234. 
Apatite,  solubility  of,  in  water,  and  in 
water  saturated  with  carbon  dioxide 
(Joffre),  a.  ,  ii,  420. 
Apigenin,  action  of  potassium  acetate  on 

(Perkin),  T.,  441  ;  P.,  1899,  66. 
Apiole,  specific  heat,  heat  of  fusion,  and 
velocity   of   crystallisation   of  (Tam- 
mann),  a.,  ii,  649. 


Aplysiopnrpnrin,  separation  from  Aply- 
sia  puncUiia,  and  properties  of  (Mac- 
Munn),  a.,  ii,  313. 
Apophyllite,  from  Minnesota  (Berkey), 

A.,  ii,  371. 
Aquilegia     vulgaris^      distribution    of 
hydrocyanic  acid  in  (Hebert),    A., 
ii,  378. 
Arabic    acid,    from  gum  of   opoponax 

(Tschirch  and  Knitl),  A.,  i,  714. 
Arabinose  from  the  hydrolysis  of  gentian- 
root     pectin      (Bourquelot    and 
H^rissey),  A.,  i,  93. 
oxidation  of,  by  hydrogen  peroxide  ; 
also  hydrazone  and  osazone  (MoR- 
RELL  and  Crofts),  T.,    790;    P., 
1899,  99. 
oxidation    of,   by  sorbose    bacterium 

(Bertrand),  a.,  ii,  170. 
estimation  of  mannose  in  presence  of 
(Bourquelot  and  H^rissey),  A., 
ii,  817. 
d-  and  r-Arabinose, reduction  and  oxida- 
tion of  (Ruff),  A.,  i,  324. 
Arabitol,  condensation  of  benzaldehyde 
with  (de  Bruyn  and  Alberda  van 
Ekenstein),  a.,  i,  662. 
d-  and  r-Arabitol  and  d-  and  r-Arabonic 
acids  and  their  lactones  (Rt.'ffj,  A., 
i,  324. 
Arachidic  acid,  amount  of,  in  rape  and 
mustard  oils  (Archbutt),  A.,ii,340. 
metabolism  of,  in  earth-nuts  during 
germination       (Maquenne),       A., 
ii,  171. 
estimation  of,  in  earth-nut  oil  (Arch- 
butt),  A.,  ii,  260. 
Arachis,    seeds    of.      See    Agricultural 

chemistry. 
Arachis   oil,    detection  of,  in  olive   oil 

(Vierth),  a.;  ii,  583. 
Arbacin,  reactions  of  (Bang),  A.,  i,  836. 
Arbutin,  action  of  moulds  on  (Purie- 

witsch),  a.,  ii,  683. 
Archil,  use  of,  in  alkalimetry  (Glaser), 

A.,  ii,  573. 
Argentite  from  Sardinia   (Tra verso), 

A.,  ii,  760. 
Arginine,  purification   of,    and    its  di- 
benzoyl  and  other  derivatives(GULE- 
witsch),  a.,  i,  833. 
hydrolysis      of,      and       constitution 
(Schulze  and  Wixterstein),  A., 
i,  107. 
a  proteid  compound  of  (Susuki),   A., 
ii,  793. 
Argols,    estimation     of     tartaric    acid 

in  (Eckstein  ;  Schafer),  A.,  ii,  70. 
Argon  in  a  cerium  mineral  from  the  Cau- 
casus (Tschernik),  A.,  ii,  669. 
in  helium  from  samarskite  and  cleveite 
(Ramsay  and  Tra  vers),  A. ,  ii,  22. 
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Argon,     nature    of    (Brauner),     A., 

ii,  360. 
position   of,    in  the   periodic  system 

(Brookes),  A.,  ii,  552;  (Piccini), 

A.,  ii,  645  ;  (Howe),  A.,  ii,  740. 
molecular  weight  of  (Berthelot),  A., 

ii,  207. 
preparation  of  (Ramsay),  A.,  ii,  211. 
preparation,  density  and  refraction  of 

(Ramsay and  Travers),  A.,  ii,  746. 
density  of  (Ramsay),  A.,  ii,  745. 
diflfusion  of,  through  caoutchouc  mem- 
brane (Kistiakowski),  a.,  ii,  730. 
mixture   of,   with  carbon   disulphide, 

effect  of  silent  electric  discharge  on 

(Berthelot),  A.,  ii,  648. 
absorption  of,  by  organic  compounds, 

under  influence   of   silent    electric 

discharge  (Berthelot),  A.,  ii,  653. 
action  of,  on  mercury  dimethyl  and 

mercury  diphenyl  (Berthelot),  A. , 

i,  471. 
Aroidece,   absence  of   hydrocyanic   acid 

in  (Hubert),  A.,  ii,  377. 
Aromatic  allylic  and  propenylic  ethers 

(MouREu),  A.,  i,  427. 
Arsenic,  mirror  and  yellow,  formation  of 

(Linck),  a,,  ii,  416. 
cathodes,     pulverisation     of,     during 

electrolysis   (Bredig  and  Haber), 

A.,  ii,  78. 
action  of,  on  sulphuric  acid  (Adie), 

P.,  1899,  133. 
action  of,  on  bone  marrow  and  blood 

(Stockman  and  Greig),  A.,  ii,  167. 
compound  of,  with  calcium  (Moissan), 

A.,  ii,  153. 
Arsenic  alloys,  with  tin  (Stead),  A., 

ii,  33. 
Arsenic  salts,  reduction  of,  by  calcium 

carbide  (Tarugi),  A.,  ii,  749. 
Arsenic  trichloride,  conductivity  of  salt 

solutions  in;  molecular  weight  of,  in 

nitrobenzene     (Kahlenberg      and 

Lincoln),  A.,  ii,  397. 
lead  iodide  (Mosnier),  A. ,  ii,  222. 
mercuride.     See  Mercury  arsenide, 
^rihydride,  preparation  of  (Saunders), 

A.,  ii,  286. 
^rtoxide.    See  Agricultural  chemistry. 
Arsenions  acid,  electrolytic  oxidation 

of  (Tommasi),  a.,  ii,  138. 
Arsenic    acid,    action    of,    on    algse 

(Bouilhac),  a.,  ii,  238. 
Thioxyarsenic  acids,  mono-  and  di-, 

preparation  of  (McCay),  A.,  ii,  745. 
compounds  of,  with  oxygen,  sulphur, 

selenium,  and  tellurium  (Szarvasy 

and  Messinger),  T.,  597  ;  P.,  1899, 

123. 
compound  of,  with  sodium  and   am- 
monia (Hugot),  a.,  ii,  151. 


Arsenic  ^Wsulphide,  colloidal  solutions; 

of,  coagulation  of,  by  zinc  chloride 

(Stark),  A.,  ii,  644. 

separation    of    lead    sulphide    from' 

(Moyer),  a.,  ii,  697. 

thallium  sulphide   (Loczka),    A.,   ii^ 

100. 

Octarsenotritelluride   (Szarvasy    and 

Messinger),  T.,  598  ;  P.,  1899,  123. 

Arsenic,     detection,     estimation,     and 

separation  of : — 

detection  of  (Ducommun),  A.,  ii,  338. 

detection  of,  in  carpets  (Rossler),  A., 

ii,  530. 
detection  of,  in  coal-tar  colours  (Ort-^ 

mann),  a.,  ii,  181. 
estimation  of  (Pattinson  and  Pattin- 

son),  a.,  ii,  56. 
estimation  of,  in  antimony  and  other 

metals  (Ducru),  A.,  ii,  124. 
estimation  of,  in  glycerol  (Bennett)^ 

A.,  ii,  519. 
estimation  of,  in  ores  (Bennett),  A.,. 

ii,  519. 
separation  of  copper  from  (Remy),  A.,^ 

ii,  127. 
separation  of  cadmium,  cobalt,  copper,, 
lead,  and  silver  from   (Atkinson), 
A.,  ii,  615. 
separation  of  mercury  from  (Jannasch 
and  Devin),  A.,  ii,  59. 
Arsenides,   preparation   of   (Granger)^ 

A.,  ii,  211. 
Artichokes.  See  Agricultural  chemistry. 
Artolin  from  wheat-gluten,  and  its  hydro- 
chloride (Morishima),  a.,  i,  466. 
Arzrunite  from  Chili  (Arzruni,  Thad- 
deeff  and  Dannenberg),  A.,  ii,  562, 
563. 
Asarone.      See     1:2:4: 5-Trimethoxy- 

propenylbenzene. 
Asarylic   aldehyde  (Gattermann    and 

Eggers),  a.,  i,  347. 
Asbestos  from  Canada  and  South  Africa 
(Kersting),  a.,  ii,  765. 
from  Lombardy  (Brugnatelli),  A.,. 

ii,  372. 
filter  (Goske),  A.,  ii,  16;   (Lohse), 
A.,  ii,  801. 
Asbolane  from  Sicily  (La  Valle),  A., 

ii,  495. 
Asbolite  from  New  South  "Wales  (Ja- 

quet),  a.,  ii,  162. 
Ashes,  estimation  of  calcium  and  magne- 
sium in  (Hayw^ood),  a.,  ii,  612. 
Asparagine,  presence  of,  in  the  broad- 
bean  (Bourquelot  and  H]6rissey)> 
A.,  ii,  325. 
formation  of,  in  plants  (Schulze),  A., 

ii,  240. 
configuration     of     (Walden),      A., 
ii,  539. 
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Aaparagine,  action  of  formaldehyde  on 
(Schiff),  a.,  i,  870. 
influence  of,  on  the  hydration  of  cal- 
cium oxide  (Rohland),  A.,  ii,  596. 
See  also  Agricultural  chemistry. 
Aspartic  acid  {aminosnccinic  acid),  pre- 
sence of,  in  antipeptone  (Kutscher), 
A.,  i,  179. 
configuration  of  (Walden),  A.,  ii,  539. 
Aspergillus  niger,  composition  of  (Mar- 
schall),  a.,  ii,  44. 
the  respiratory  quotient  of,  in  nutrient 

media  (Puriewitsch),  A.,  ii,  785. 
the   fungose   of,  and  yield  of  chitin 
(Tanret),  a.,  ii,  171. 
Asphalt  from  U.S.A.  (Taff),  A.,ii,  756. 
artificial    production    of   (Day),    A., 

ii,  559. 
analysis  of  (Peckham),  A.,  ii,  63. 
estimation  of  sulphur  in  (Herting), 
A.,  ii,  804. 
Aspidiophylls,  presence  of,  in  Aspidium 

filixfcemina  (Etard),  A.,  ii,  792. 
Aspidium  filix  mas,  constituents  of  oil 

from  rhizome  of  (Katz),  A.,  ii,  324. 
Aspirator,    automatic    glass    valve    for 

(Rosenheim),  A.,  ii,  552. 
Aspirin  {acetylsalicylic  acid),  physiologi- 
cal action  of  (Dreser),  A.,  ii,  605. 
Association.     See  Affinity,  chemical. 
Asterium,  spectrum  of  (Lockyee),  A., 

ii,  4. 
Asymmetry,  product  of,  and  maximum 
rotation  of  ethereal  salts(FRANKLANP), 
T.,  351. 
Atmospheric  air,  ionic  charges  produced 
in,  by  Rontgen  rays  (Townsend), 
A.,  ii,  730. 
depression  of  freezing  point  of  water 
by  dissolved  (Raoult),  A.,  ii,  203. 
viscosity  of(BREiTENBACH),  A.,  ii,  403. 
vapour  pressure  of,  at  the  temperature 
of  boiling  hydrogen  (Dewar),  A., 
ii,  741. 
compressibility  of   (Berthelot    and 

Sacerdote),  a.,  ii,  404. 
compressed,      pump     for      preparing 
(BouRCET  and  Berlemont),  A., 
ii,  413. 
solution  of  bromine  in  (Villard), 
A.,  ii,  143. 
liquid,    sp.  gr.    and    composition    of 
(LADENBURa  and  Krijgel),  A., 
ii,  208. 
manufacture  of  (Linde),  A.,  ii,  414. 
chlorides  and  iodine  in  (Gautier),  A., 

ii,  592,  593. 
carbon   dioxide  in,   at  different  alti- 
tudes (De  Thierry),  A.,  ii,  653. 
carbon  dioxide  in,  and  the  oxidation  of 
organic  matter  contained  in  (L^VY 
and  Henriet),  A.,  ii,  94. 


Atmospheric  air,  presence  of  hydrogen 
in  (Gautier),  A.,  ii,  149. 
estimation  of  traces  of  hydrogen  sul- 
phide in  (Lehmann),  A.,  ii,  53. 
Atomic    theory,     origin     of     Dalton's 
(Debus),  A.,  ii,   645;   (Kahlbaum), 
A.,  ii,  740. 
Atomic  weight  of  argon  (Beethelot), 
A.,  ii,  207. 
of  carbon  (Dewar),  P.,   1898,   175  ; 

(Berthelot),  A.,  ii,  207. 
of  chlorine  (Berthelot),  A.,  ii,  207. 
of  cobalt  (Richards  and  Baxter),  A., 

ii,  753. 
ef  hydrogen  (Dewar),  P.,  1898,  175  ; 

(Leduc),  a.,  ii,  475,  729. 
of  nickel  (Richards  and  Cushman), 

A.,  ii,  488. 
of  nitrogen  (Dean  ;  Dewar),  P.,  1898, 

174  ;  (Berthelot),  A.,  ii,  207. 
of  oxygen  (Dewar),  P. ,  1898,  175  ; 
(Reiser),  A.,  ii,  88  ;  (Leduc),  A., 
ii.  475. 
of    praseodymium     and    neodymium 

(Jones),  A.,ii,  292. 
of  selenium  (Lenher),  A.,  ii,  18. 
of  silver,  and  of  sulphur  (Beethelot), 

A.,  ii,  207. 
of  tellurium  (Wilde),  A.,  ii,  148. 
of  tungsten  (Thomas),  A.,  ii,  489. 
of  victorium  (Crooke.s),  A.,  ii,  751. 
Atomic  weights,  recalculation  of,  by  the^ 
method  of  limiting  density  (Ber- 
thelot), A.,  ii,  207. 
table    of   (Landolt,   Ostwald,    and 
Seubert),  a.,  ii,  86. 
Atranoric    acid    from    various    lichens 

(Zopf),  a.,  i,  717. 
Atranorin,  presence  of,  in  various  lichens 

(Hesse),  A.,  i,  381—386. 
Atropine,  occurrence  and  chemistry  of 
(Pinner),  A.,  i,  178. 
action    of    o-xylylenic    bromide    on 

(SoHOLTz),  A.,  i,  649. 
«7t7ie«iodide,   and  mono-  and  dfi-hydr- 
iodide  mercuric  iodides  (Prescott), 
A.,  i,  89. 
a;?o-Atropine,    chemistry  of   (Pinnkr), 

A.,  i,  178. 
Atropine  alkaloids,  absence  of  scopol- 
amine from  (Merck),  A.,  i,  91. 
Atroscine    {alrascine,  i-scopolamine,  in- 
active   hyoscitie),     occurrence     and 
chemistry  of  (Pinner),  A.,  i,  178. 
(Hesse),  identity  of,  with  i-scopolamine 
(Gadamer),    a.,    i,  91  ;   (Merck), 
A.,  i,  91. 
Anerbachite  from  Russia  (Jerem^eff), 

A.,ii,  673. 
Augite,    from    Rhon   Mountains    (Set- 
fried),  A.,  ii,  162. 
artificial  (Morozewicz),  A.,  ii,  763. 
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Angite  and  hornblende,  intergrowth  of, 

from  Colorado  (Eakins),  A.,  ii,  564. 

Auramine,  formation  of  (Weinmann), 

A.,  i,  204. 

constitution  of  (Graebe),  A.,  i,  702. 

'•  Auxochrome  "  groups  and  derivatives 

(Kauffmann),  a.,  ii,  464. 
Azaurolic  acid,  from  reduction  of  ethyl- 
nitrolic    acid    and    its    erythro-salts 
(Graul  and  Hantzsch),  A.,  i,  188. 
Azelaic  acid  and  potassium  salts,  thermo- 
chemistry of  (Massol),  a.,  ii,  353. 
action  of  soda-lime  on  (Miller  and 

Tschitschkin),  A.,  i,  789. 
ethylic  salt  (Miller),  A.,  i,  791. 
Azelaone    (cyclooctanone)  (Miller   and 

Tschitschkin),  A.,  i,  789. 
Azinecarbonic      acid,      methyl  ic      f-alt 

(Thiele),  a.,  i,  171. 
o-Azoanisoil  (Starke),  A.,  i,  589. 
Azobenzene,  depression  of  freezing  point 
of  dibenzyl  by  ;  cryoscopic  behaviour 
of,  in  benzylauiline  solution  (Gar- 
elli  and  Calzolari),  A.,  ii,  732. 
osmotic  pressure  of  ethereal   solutions 
of  (Goodwin  and  Burgers),   A., 
ii,  273. 
action   of  potassium   dichromate   and 
sulphuric  acid   on   (Oechsner    de 
Coninck),  a.,  i,  473. 
action  of  substitueiits  on  (Armstrong), 

P.,  1899,176. 
hydrobromide,    j9-amino-     (Bischoff 
and  Purewitsch),  A.,  i,  231. 
Azobenzene-^-carboxylic  acid,  methylic 
and  ethylic  salts(jACOBsON  and  Stein- 
brenk),  a.,  i,  276. 
Azo- compounds,  rate  of  formation  of,  in 
presence  of  various  acids  (Goldschmidt 
and  Burkle),  A.,  ii,  276. 
Azo-compounds.     See  preceding  entries, 
and  also  : — 
Acetalaziuetetrasulplionic  acid. 
Acetoxybenzen  eazohydroxyphenyl- 

methylbenzoxazole. 
Allophanazide. 
AUophanylazobutyronitrile. 
2:?-Aminoazobenzenehydrobromide. 
Azotriazole. 
jO-Azoxyanisoil. 
Azoxybenzene. 
Azoxyphenetoil. 
Benzaldehydine-azophenol. 
Benzamidoazoresorcinol. 
Benzeneazoacetic  acid. 
Benzeneazoacetoacetic  acid. 
Benzeneazodimethylindazole. 
Benzeneazodiphenylimidocarbamide, 
Benzeneazo-p-ethoxybenzeneazo- 

phenol. 
Benzeueazohydroxydimethylbenz- 
oxazole. 

VOL.   LXXVI.   ii. 


Azo-compounds.     See  : — 

Benzeneazohydroxymethylbenz- 

oxazole. 
Benzeneazohydroxyphenylmethyl- 

benzoxazole. 
3'-Benzen  eazoindazole. 
Benzeneazo-^-methoxybenzeneazo- 

phenol. 
Benzeneazomelhylphloroglucinolazo- 

benzene. 
Benzeneazophenol. 
Benzeneazostyrene. 
Benzenylazoxime. 
Benzoylazobenzene. 
Benzoyloxybenzeneazohydroxyphenyl- 

methylbenzoxazole. 
Bisethylicacetoacetateazodiphenyldi- 

carboxylic  acid. 
Bisphenolazodiphenyldicarboxylic 

acid. 
*so-Butaldazine. 
tso-Butylideneazine. 
Butyramidoazobenzeue. 
Diazoacetic  acid. 
Diazoacetoiiitrile. 
Diazoaminoiiidazole. 
Diazoaminopyridine. 
Diazobenzeiie. 
iso-Diazobcnzene-sodium. 
Diazobenzenesulphonic  acid. 
Diazobenzoic  acid. 
Diazodimethylindazole  hydroxide. 
Diazocthane. 
Diazoguanidine. 
Diazoindazole  hydroxide. 
Diazomethane. 
Diazosulphanilic  acid, 
Diazotates. 
Diazotolueneimide. 
Diazotriazolecarboxylic  acid. 
Diazouracils. 
Diazourethanes. 
Diazo-xyleneimide. 
Dibenzenylazoxime. 
Diethylaminoplienylcyanazomethine- 

phenyl. 
Diethyl-o-phenetidineazobenzene. 
Digallacylosazone. 
Dimethylaminophenylcyanazo- 

methinephenyl. 
Dimethylindazoleazo-)8-naphthol. 
Dimethyltolueneazammonium  silver 

iodide. 
Diphenyltriazine. 
Disazo-dyes. 
G  uan  azy  Imethan  e. 
Guanidinecarboxylazide. 
Hydrazobenzene. 
Hydroxyazobenzene. 
Hydroxybenzylideneazine. 
a-Hydroxywobutyramidoazobenzene. 
Indazoleazo-j3-na[>htho]. 

65 
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Azo  compounds.     See  :— 

Indcazolylazodimethylaniline. 

Indazolylazo-i8-naphthol. 

Mesitylazodimethylindazole. 

Methoxybenzeneazophenol. 

^-Methoxybenzeneazophenylmethyl- 
benzoxazole. 

j8-Methyladipic  acid,  azide  of. 

Methylazimino-xylene. 

Methylnitrosamiuotolueneazo- 
naphthylamine. 

Methylnitrosamino-5-xyleneazo-)8- 
naphthylamine. 

Methyltriazoleazodimethylaniline. 

Methyltriazoleazo-)8-naphthylainine. 

■e-Naphtholazo-dyes. 

Naphthoylazomethylene. 

Phenantriazine. 

Phenylaziminobenzenes. 

Phenylazochromotropic  acid. 

Phenylazoethane. 

Phenylazoglutaconic  acid. 

Phenylazopentane. 

Phenylazopropane. 

Phenylazo-xylene. 

Phenylm  ethylbenzeneazo-5  -pyrazol- 
one. 

Picrylazo-a-xylene. 

Propionamidoazobenzene. 

Pyridiueazoresorcinol. 

Saloloxyphosphazophenyl. 

Tetrazodianisyl. 

Tetrazodianisylsulphonic  acid. 

Tetrazodiphenyldicarboxylic  acid. 

3'-o-Tolueneazoindazole. 

Tolyl-if/-aziminobenzene. 

Triazoleazodimethylaniline. 

Trimethylbenzimidazoleazonaphthyl- 
amine. 

tso-  Valeramidoazobenzene. 

3'-m-Xylene-jt?-azo-3-methyliudazole. 

Xylyl  if-aziminobenzene. 

Xylylazobenzene. 
Azodicarbonanilide  (Curtius  and  Burk- 

hardt),  a.,  i,  137. 
Azoimide,  preparation  of  (Curtitjs  and 

Rissom),  a.,  ii,  90  ;  (Saban^eff  and 

Dengin),  a.,  ii,  365  ;  (Tanatar),  A., 

ii,  479. 
Azonium  bases,  properties  of  (Schapo- 

8CHNIK0FF),  A.,  i,  431. 

compounds   from  benzil   (Kehrmann 
and  Natcheff),  A.,  i,  81. 
Azotetrazole,    derivatives  of  (Thiele), 

A.,  i,  170. 
y-Azotoluene,  formation  of  (Lob),  A., 
i,  123. 
m-diamino;  melting  points  of  (Elbs 
and  ScHWARz),  A.,  i,  270. 
Azotriazole    (Thiele    and    Manchot), 

i.,  i,  168. 
o-Azoxyanisoil  (Starke),  A  ,  i,  589. 


2>-Azozyanisoil,  specific  inductive  capa- 
city of,  in  liquid  and  crystalline- 
liquid  state  (Abegg  and  Seitz),  A., 
ii,  623. 

heat  of  transition  of,  from  crystalline- 
liquid  to  isotropic  form,  and  critical 
point  of  (HuLETi),  A.,  ii,  468. 

transition  temperature  of,  and  in- 
fluence of  benzophenone  on  ;  solu- 
tions of  2?-azoxypheuetoil  in 
(ScHENCK  and  Schneider),  A., 
ii,  637. 

transition    point  of   (Schenck),    A., 
ii,  360. 
Azoxybenzene,  formation  of   (Bamber- 
ger and  TscHiRNER),  A.,   i,  348; 
(Fischer),  A.,  i,  349. 

constitution     of     (Lachmann),     A., 
i,  588. 
Azoxybenzene,  ^-c^tchloro-  (Bamberger, 
BiJSDORF,     and    Szolayski),     A., 
i,  341. 

dmitro-  (Steger),  A.,  i,  745. 
^-Azoxyphenetoil,  heat  of  transition  of, 
from  crystalline-liquid   to  isotropic 
form,  and  critical  point  of  (Hulett), 
A.,  ii,  468. 

solutions  of,  in  azoxyanisoil,  melting 
points  of  (Schenck  and  Schnei- 
der), A,,  ii,  637. 


B. 


Bacillus  cholerce,  B.  coli  communis,  and 
Eberth's  bacillus,  action  of,  on  dex- 
trose and  on  biliverdin,  bilirubin, 
and  haemoglobin  (Hugounenq  and 
Doyon),  a.,  ii,  376,  377. 

coli  communis,  secretion  of  a  colour- 
forming  oxydase  by  (Roux),  A., 
ii,  444. 

diphtheritidis  and  Lofler's  bacillus, 
failure  of  Outchinsky's  experiment 
with  (Hugounenq  and  Doyon), 
A.,  ii,  377. 

EUenhachensis  preparation  (alinite), 
manurial  action  of,  on  cereals 
(Malpeaux),  a.,  ii,  242. 

lactis  airogenes,  action  of,  on  malic 
acid  (Emmerling),  A.,  ii,  569. 

tetanus  solutions,  molecular  relations 
of  (RuppEL  and  Ransom),  A., 
ii,  443. 

tuber culosiis,   the  chemistry  of  (Rup- 

pel),  a.  ,  ii,  237. 

and  B.  typhosus  extracts,  presence 

of  a  proteolytic  enzyme  in  (Gkret 

and  Hahn),  A.,  i,  95. 

Bacteria,  action  of,  on  cement  (Stutzer 

and  Hartleb),  A.,  ii,  505;  (Barth), 

A.,  ii,  606. 
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Bacteria,   action   of  ferric  sulphate  on 
(MiJLLER),  A.,  ii,  506. 
production  of  fluorescent  pigments  by 

(Jordan),  A.,  ii,  318. 
solution  of  fibrin  by,  in  presence  of 
chloroform       (Salkowski),       A,, 
i,  724. 
action  of  leucocytes  on  (Hardy),  A., 

ii,  165. 
associated     with     algse,    fixation    of 
nitrogen      by      (Bouilhac),       A., 
ii,  238. 
■denitrifying,     classification     of,     and 
action  on  various  classes  of  chemical 
compounds  (Ampola  and  Ulpiani), 
A.,  ii,  444. 
nodule,  physiology  of  (Dawson),  A., 
ii,  785. 
influence  of  sucrose  on  (Golding), 
A.,  ii,  689. 
pathogenic,      chemical      activity     of 
(HuGOUNENQ  and  Doyon),    A., 
ii,  376. 
in  water,  action  of  ozone  on  (Mar- 
MiER  and  Abraham),  A.,  ii,  506. 
sulphur  (Hartley),  A.,  ii,  437. 
toxic  action  of  ethereal  oils,  aldehydes, 
and  acids  on  (Bokorny),  A,,  ii,  318, 
786. 
Bacterium   aceti,   B.  xylinum,  B.  ran- 
cens,  and  B.  Pasteu7-ianicm,mveTting 
and  reducing  power  of  (Hoyer),  A., 
ii,  784. 
denitrificans  V.,  action  of,  on  metallic 
and   organic  nitrites  (Ampola  and 
Ulpiani),  A.,  ii,  444. 
of  erysipelas  and  of  swine  fever,  action 
of  ferric  sulphate  on  (Muller),  A., 
ii,  506. 
sorbose-,  action  of,  on  xylose  in  yeast 
extract  (Bertrand),  A.,  ii,  44. 
oxidation  of  aldoses  by  (Bertrand), 

A.,  ii,  170. 
oxidative  power  of,  and  growth  in 
beer  (Emmerling),  A.,  ii,  318. 
Baddeleyite     ("favas")     from     Brazil 

(Hussak),  a.,  432. 
Baddeckite  from  Nova   Scotia  (Hoff- 
mann), A.,  ii,  110. 
Bxomyees  roseus,  constituents  of  (Hesse), 

A.,  i,  384. 
Balance  Sheet  of  the  Chemical  Society, 
March,  1899,    and    of   the    Research 
Fund,     March,     1899.     See     Annual 
General  Meeting,  T.,  1167. 
Balm,  oil  of.     See  Melissa,  oil  of. 
Balsam,  Peru,  composition  of  (Thoms), 

A.,  i,  715. 
Barbaloin,  number  of  hydroxyl  groups 
in  (Linger),  A.,  i,  157. 
distinction  of,  fromnataloins(L6GER), 
A.,  i,  821. 


Barbaloin,  <n"chloro-,  and  triacetyl-  and 
tribenzoyl  derivatives,  and  identity  of 
^Wbromobarbaloin    with    ^nbromoiso- 
barbaloin  (L^ger),  A.,  i,  157. 
150-Barbaloin,    and    its    ^rtbromo-,   tri- 
chloro-,    triacetyl^richloro-,    and    di- 
benzoyl  derivatives  (Linger),  A.,  i,  157. 
Barbarea  prcecox,   glucoside  and  essen- 
tial oil  of  (Gadamer),  a.,  i,  930. 
Barbatic  acid  from  Clectoria  ochroleuca 

(Zopf),  a.,  i,  716. 
Barbituric  acid,  nitroso-  {viohcric  acid\ 
(Hantzsch),  a.,  i,  400;  (Guiohard), 
A.,  i,  781. 
Barium,   occurrence  of,   in  plants  and 
soils  (Hornberoer),  A.,  ii,  506. 
solution  of,  in  mercury  (Sohoeller), 

A.,  ii,  347. 
compounds    in    artesian    well    water 
(White),  A.,  ii,  420. 
Barium    salts,   absorption    of    Rontgen 
rays  by  (Hubert  and  Reynaud),  A., 
ii,  586. 
Barium    antiraonate   (Senderens),    A., 
ii,  557. 
arsenide,  preparation  of  (Lebeau),  A., 

ii,  655. 
azoimide  (Curtius  and  Rissom),  A., 

ii,  92. 
carbonate,  reduction  of,  by  aluminium 

(Franck),  a.,  ii,  103. 
chloride,  electrolysis  of  aqueous  solu- 
tions of  (Bisc'HOFFand  Foerster), 
A.,  ii,  89. 
thermal  change  on  diluting  saturated 

solutions  (Pollok),  P. ,  1899,  8. 
dehydration  of  (Richards),  A.,  ii,  8. 
absorption  of  water  by,  and  hydrates 

of  (Busnikoff),  a.,  ii,  409. 
partition  of  water  between  sulphuric 
acid  and  (Busnikoff),  A.,  ii,  361. 
uranium  chloride  and  bromide  (Aloy), 

A.,  ii,  556. 
hydroxide,     electrolysis     of    aqueous 
solutions  of  (Glaser),  A.,  ii,  79. 
transition  temperature  of  (Richards 

and  Briggs),  A.,  ii,  355. 
removal  of  calcium  and  magnesium 
salts    from    natural    waters    by 
(Griffin),  A.,  ii,  655. 
manganic  iodate  (Berg),  A.,  ii,  426. 
iodide,  action  of,  on  silver  nitrate  dis- 
solved in  pyridine  (Naumann),  A., 
ii,  423. 
lead  iodide  (Mosnier),  A.,  ii,  222, 
molybdiodate  (Chretien),  A.,ii,  363. 
copper  thallium  and  nickel  thallium 

nitrites  (Przibylla),  A.,  ii,  223. 
rhodium    nitrite,    and    dodecarhodite 

(Joly  and  Leidi]^),  A.,  ii,  34. 
hyponitrite,    and    hyponitrosoacetate 
(Divers),  T.,  117;  P.,  1898,  224, 

65—2 
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Barium  dihydrogen  phosphate,    decom- 
position of,  by  water  at  100°  (Viard), 
A  ,  ii,  26. 
sulphate  in  sandstones  (Clowes),  A., 

ii,  761. 
sulphide,    phosphorescence   of  (Mou- 

RELO),  A.,  ii,  420. 
^crtantalate  (Melikoff  and  Pissar- 

jewsky),  a.,  ii,  491. 
^g^ratungstate,  red  action  of  (Granger), 

A.,  ii,  32. 
A6a;atungstoperiodate  (Rosenheim  and 

Liebknecht),  a.,  ii,  744. 
jtfcruranate,  action  of  carbonic  anhydr- 
ide   on    (Mklikoff    and    Pissar- 
jewsky),  a.,  ii,  31. 
Barium  organic  compounds  : — 

zsobutylic     sulphate,     decomposition 

of  (Biron),  a.,  i,  408. 
platinocyanide,         preparation        of 
(Bergsoe),  a.,  i,  320. 
Barium,  estimation  and  separation  of: — 
estimation  of,  in  presence  of  calcium  and 
strontium  (Knobloch),  A.,  ii,  182. 
separation  of  selenium  from  (Jannasch 

and  Muller),  A.,  ii,  60, 
reparation  of,  from  strontium  and  cal- 
cium in  mixed  sulphates,  theory  of 
(Morgan),  A.,  ii,  627. 
Barley.     See  Agricultural  chemistry. 
Barytas  from  the  Odenwald   (Kraatz- 

Koschlau),  a.,  ii,  302. 
Barytocelestine  from  Ontario  (Volney), 

A.,  ii,  495. 
Basalt  from  Antarctic  regions  (Prior), 
A.,  ii,  436. 
from  Franz  Josef  Land  (Newton  and 
Teall),  a.,  ii,  163. 
Basalt-glass.     See  Tachylyte. 
Basanite,      leucite-,      from      Vesuvius 

(Becke),  a.,  ii,  500. 
Base,  C3H6ON4,  from  reduction  of  am  in  o- 
guauidineglyoxylic     acid,     and    its 
nitrate  (Thiele  and  Dralle),  A., 
i,  7. 
C7H12N4,  from  the  action  of  acetonyl- 
acetone  on  aminoguanidine  hydro- 
chloride, and  its  hydroohloride  and 
nitrate  (Thiele  and  Dralle),  A., 
i,  8. 
(CgHiaNO)^,    from   reduction   of  a>-2- 
rfznitromesitylene  (Bamberger  and 
"Weiler),  a.,  i,  124. 
CjoHigON,    from    carvone   tribromide 
and     ammonia     (Wallach),     A., 
i,  531. 
C10H19N,      from     wolauronyl    methyl 
ketoxime,     hydrochloride,    platino- 
chloride  (Blanc),  A.,  i,  925. 
CigH23N04,  isomeric  with  cocethyli:)e, 
presence   of,  in   cocaine   (Skraup), 
A.,  i,  963. 


Base  obtained  by  reducing  «-2-rftnitro- 
mesitylene  (Bamberger  and 

Weiler),  A.,  i,  124. 
Bases,  energy  of   some  (Carrara   and 
Rossi),  A.,  ii,  358. 
volume  changes  on  mixing  equivalent 
quantities  of  acids  with,  in  methylic 
alcohol  (Minozzi),  A.,  ii,  642. 
excretion    of,   in  the  urine   of  fasting 

rabbits  (Katsuyama),  A.,  ii,  314. 
organic,      action      of     urethane     on 
(Manuelli  and  Ricca-Rosellini), 
A.,  i,  887. 
aromatic,      behaviour      of,      towards 
ethereal    salts      of     a-bromo-acids 
(Bischoff),  a.,  i,  202. 
pseudo-  (Hantzsch),  A.,  i,  400. 
tertiary,   action  of  hydrogen  peroxide 
on  (Wolffenstein  ;  Bamberger), 
A.,  i,  495. 
Basic  slag.     See  Slag,  basic,  and  also 

Agricultural  Chemistry. 
Basil,   oil  of,  (omposition  of  (Dupont 

and  Guerlain),  A.,  i,  440. 
Bassorin,     amount     of,    in     opoponax 

(Tschirch),  a.,  i,  714. 
Bastna'site  from  Colorado  (Hillebrand), 

A.,  ii,  301. 
Bauxite,   formation    of     (Bauer),    A., 

ii,  565. 
Beans.     See  Agricultural  chemistry. 
Bebeerine  {hehirine),  identity  of  pelosine 
with  (Scholtz),  a.,  i,  651. 
decomposition  products  of,  and   action 
of  o-xylylenic   bromide   (Scholtz), 
A.,  i,  92. 
Beer,   influence  of  the   mineral   consti- 
tuents   of    water    on    (Lott),    A., 
ii,  683. 
the  nitrogen  compounds  in,  and  their 
separation       (Laszczynski),       A., 
ii,  793. 
growth     of     sorbose     bacterium     in 

(Emmerling),  a.,  ii,  318. 
detection  of  salicylic  acid  in  (Abra- 
ham), A.,  ii,  341. 
Beeswax.     See  Wax. 
Beet-diastase  and  Beet  invertase  (Gon- 

nkrmann).  A.;  ii,  792. 
Beetroot.     See  Agricultural  chemistry. 
Beetroot-resin     acid      (Akdrlik    and 

Votocek),  a.,  i,  157. 
Bcqgiatoa,   iodine    in    (Gavtier),     A., 

ii,  649. 
Belladonna,  root  and  leaves,  the  oxydase 

of  (LifipiNOis),  A.,  i,  653. 
Belladonnine,   chemistry  of   (Pinner), 

A.,  i,  178. 
Benzaconine,    physiological    action     of 

(Cash  and  Dunstan),  A.,  ii,  42. 
Benzaldehyde,    formation    of    (Moritz 
and  Wolffenstein),  A.,  i,  424. 
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Benzaldehyde,   synthesis  of  (Meissel), 
A.,  i,  880. 

specific  heat  and  heat  of  vaporisation 
of  (Luginin),  a.,  ii,  269. 

absorption  of  argon  by  (Berthblot), 
A.,  ii,  653. 

action  of  sodium  hydroxide,  methox- 
ide  or  benzyloxide  on  (Kohn  and 
Trantom),  T.,  1155  ;  P.,  1899, 194. 

behaviour  of,  towards  fused  alkali 
nitrates  (Nageli),  A.,  i,  916. 

condensation  of,  with  polyhydric 
alcohols  (de  Bruyn  and  Alberda 
VAN  Ekenstein),  a.,  i,  661. 

condensation  of,  with  anhydracetone 
benzil,  o-anhydrobenzillsevulic 

acid,  anhydracetonebenziI-)3-carb- 
oxylic  acid,  and  acetonebenzil 
{Japp  and  Findlay),  T.,  1023  ;  P., 
1899,  164. 

condensation  of,  with  benzylic  cyanide 
(Henze),  a.,  i,  218. 

condensation  of,  with  wobutaldehyde 
(Stritar),  a.,  i,  889. 

condensation  of,  with  cinnamaldehyde, 
phenylwocrotonic  acid,  phthalic 
anhydride,  and  pyrocinchonic  anhy- 
dride (Thiele),  a.,  i,  216. 

decomposition  of  ammonium  chloride 
by  (DeliSpine),  A.,  i,  187. 

cyanhydrin,  condensation  product  of, 
and  bromo-  and  nitro-derivatives 
(MiNOViGi),  A,,  i,  890. 

and      ^-chloro-m-nitro-        diacetates 
(Freyss),  A.,  i,  875. 
Benzaldehyde,   nitro-,   condensation    of 

galiacetophenone   (Rupe    and    Leon- 

t^eff),  a.,  i,  371. 
Benzaldehydephenylhydrazone,        con- 
version of,  into  a-benzilosazone  (BiLTZ), 

A.,  i,  502. 
Benzaldehyde-m-nitrophenylhydrazone, 

o-nitro-,  ?;2.- nitro-, and^-nitro-  (Rougy), 

A.,  i,  752. 
Benzaldehyde-i9-nitrophenylhydrazone, 

and  ?«-nitro-  and^-nitro-  (Hyde),  A., 

i,  689. 
Benzaldehydine,  amino-,  dia.mmo;  and 
irisumiio-,  salts   and  acetyl  deriva- 
tives (PiNNOw  and  Wiskott),  A., 
i,  500,  501. 

nitro-.      See     Phenylbenzylbenzimid- 
azole,  nitro-. 
Benzaldehydineazophenol  (Pinnow  and 

Wiskott),  A.,  i,  500. 
Benzaldine,   7/i-nitro-,  hydrochloride   of 

(BuscH  and  Wolff),  A.,  i,  951. 
Benzaldoxime,   stereoisomeric    forms   of 
(Bancroft),    A.,     ii,     145,     411; 
(Cameron),  A.,  ii,  411. 

o-chloro-  (Werner  and  Block),  A., 
i,  753. 


Benzamide,   preparation  of,  from  benz- 
imidoxydiphenylacetic      acid     and 
from  triphenyloxazolone  (Japp  and 
Findlay),  T.,  1030  ;  P.,  1899,  165. 
formation    of,    from   benzimidoethylic 
ether  (Wheeler  and  Johnson),  A., 
i,  431. 
oxidation  of  (Oechsner  de  Coninck 
and  Combe),  A.,  i,  347  ;  (Oechs- 
ner DE  Coninck),  A.,  i,  244,  509. 
mercury  compound  of,  constitution  of 

(Kieseritzky),  a.,  ii,  395. 
cfz-o-substituted,  hydrolysis  of  (Lloyd 
and  Sudborough),  T.,  581. 
Benzamides,     chloro-,     bromo-,    iodo-, 
nitro-,    and    amino-,     hydrolysis    of 
(Reid),  a.,  i,  507,  508. 
Benzamidine   hydrochloride,  action  of, 
on  ethylic  phenylpropiolate    (Ruhe- 
MANN  and    Cunnington),   T.,    959 ; 
P.,  1899,  185. 
Benzamidoacetic    acid.     See    Hippuric 

acid. 
Benzamridoazoresorcinol      (  Bamberger 

and  von  Goldberger),  A.,  i,  170. 
Benzamidobenzoic    acids  (Limprioht), 

A.,  i,  292. 
o-Benzamidodimetliylaniline  (  Bamber- 
ger and  Tschirner),  A.,  i,  683. 
2-Benzamido-3  :  d-dimethylbeuzald- 
oxime     benzoate     (Bamberger    and 
Weiler),  a.,  i,  123. 
Benzamidodimethylbenzophenoiie(DRA- 

wert)>  a.,  i,  642. 
4-BenzaniidoetlienyI-l :  2-naphthylene- 
diamine,      hydrochloride,     sulphate, 
picrate  (Meldola  and  Phillips),  T., 
1015;  P.,  1899,  187. 
Benzamidoindazole    (Bamberger    and 

VON  Goldberger),  A.,  i,  545. 
Benzamidomethylbenzophenone     (Hakt- 

schke),  a.,  i,  775,  776. 
3-Benzamidometliylc|/cZopentane    (Mar- 

kownikoff),  a.,  i,  799. 
Benzamidomethyltriazole  (Thiele  and 

Manchot),  a.,  i,  167. 
j3-o-Benzamidoplienylbenziniidazole 

(von    Niementowski),    a.,    i,   645. 
3-Benzamido-j9-tolylbenzimidazole 

(von    Niementowski),    A.,    i,    645. 

Benzanilide,     action     ot    sulphonating 

agents  on  (Armstrong),  P.,  1899, 

178. 

thio-  (Bamberger),  A.,  i,  694. 

Benzazide,     m-bromo-     and    ^-bromo- 

(CuRTius  and  Portner),  A.,  i,  136. 
Benzazimide.     See  4'-Hydroxy.)3-pheno- 

triazine. 
Benzene,      constitution     of     (Bruhl; 
Thiele),  A.,  i,  873. 
physical    constants    of    (YouNG    and 
Fortey),  T.,  880. 
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Benzene,    specific     heat    and    heat    of 
valorisation    of     (Luginin),      A., 

latent  heat  of  fusion  of,    influence  of 

pressure  on  (Htjlett),  A. ,  ii,  469. 
boiling  points  of    mixtures   of,    with 

alcohol  (Thayer),  A.,  ii,  140. 
vapour  pressures  of    solutions  of,  in 
carbon  tetrachloride  (Lehfeldt),A., 
ii,  633. 
mixtures    of,    with     toluene,    carbon 
tetrachloride     or     alcohol,     vapour 
pressures  of  (Lehfeldt),  A.,  ii,  11. 
and  carbon  disulphide,  composition  of 
mixed  vapours  of   (Carveth),  A., 
ii,  467. 
mixtures  of,  with  toluene,   fractiona- 
tion of  (Young),  T.,  682. 
diffusion    coefficient     of,    across    vul- 
canised caoutchouc    (Flusin),    A., 
ii.  205. 
molecular  weight  of,  in  carbon  tetra- 
chloride or  alcohol  (Speyers),  A., 
ii,  468. 
molecular     weight     of     alcohols    in 

(Biltz),  a.,  ii,  634. 
equilibrium  between  naphthalene, 
diphenyl amine  and  ;  between  naph- 
thalene, )8-naphthol  and ;  and 
between  phenanthrene,  carbazole 
and  (Bruni),  A.,  ii,  406. 
and    water,     mutual     solubilities    of 

(Herz),  a.,  ii,  83. 
flash  point  of  (Raikow),  A.,  i,  847. 
absorption  of  argon  by  (Berthelot), 

A.,  ii,  653. 
action    of     chlorosul phonic    acid    on 

(Young),  T.,  174. 
action     of     hydrogen      sulphide     on 
mercuric      chloride      dissolved     in 
(Naumann),  a.,  ii,  423. 
action  of  hexachlorethane,  pentachlor- 
ethane,    and    of    tetrachlorethylene 
on  (Mouneyrat),  A.,  i,  490. 
action      of,      on      stannic      bromide 

(Garelli),  a.,  ii,  271. 
condensation    of,    with    phenyloxan- 
thranol  (Guyot),  A.,  i,  295. 
Benzene,  amino-.     See  Aniline. 

1  :'2  :  3  :  5-tetrsLmmo-     (Drost),     A., 

i,  751. 
bromo-,  action  of  sodium  alkyloxides  on 
(Lowenherz),  a.,  ii,  639. 
dihTomo-,    tetrahromO',    and    Jiexa- 
bromo-,  preparation  of  (Cohen  and 
Dakin),  T.,  894;  P.,  1899,  183. 
l:4-rfzbromo-   (Thomas),  A.,   i,    26, 

743. 
1:3:  5-^ribromo-,        2:4:  6-^rwodo- 

(Istrati),  a.,  i,  341. 
0-,  m-,   and  j3-bromonitro-,   action   of 
amines  on  (Nagornoff),  A.,  i,  425. 


Benzene,  sym-iribTomodimtro-  (Jackson 

and  Koch),  A.,  i,  677.  J 

chloro-,  action  of  sodium  alkyloxides  ] 

on  (Lowenherz),  A.,  ii,  639.  ' 

mono-,   di-,    tri-,    tetra-,  penta-,  and 
A^cca-chloro-,  produced  in  presence 
of  aluminium  chloride  (Mouneyrat 
and  Pouret),  A.,  i,  263. 
cZichloro-  and  ^nchloro-  (Mouneyrat),. 

A.,  i,  341. 
^Wchloro-  (Thomas),  A.,  i,  743. 
^-chlorobromo-  (Cohen  and  Dakin), 
T.,  894  ;  P.,  1899,  183  ;  (Mouney- 
rat    and    Pouret),    A.,    i,    584; 
(Thomas),  A.,  i,  743. 
pentachlovohromo-,       formation       of 

(Thomas),  A.,  i,  26. 
1:3:  5-<Wchloro-2-bromo-,  1:3:  5-tri- 
chloro-2-bromo-4 : 6-rfmitro-,  1:3:5- 
^rtchloro-2-iodo-,  1:3:  5-^richloro- 
2  :  i-dinitTo-  (Jackson  and  Gaz- 
zoLo)  A.,  i,  744. 
^-chloriodo-  (Mouneyrat),  A.,  i,  341 ; 

(Thomas),  A.,  i,  676,  743. 
1:3:  6-chloro(^initro-,    and    2:1:4- 
chlorofZi'amino-,  formation  of  (Kehr- 
mann  and  Grab),  A.,  i,  129. 
iodo-,    decomposition   of,    by  sodium 
amyloxide    or    ethoxide     (Lowen- 
herz), A.,  ii,  639. 
iododichloiide,     potential     difference 
between   chlorine  and  (Sullivan), 
A.,  ii,  398. 
nitro-,  formation  of  (Bamberger  and 
Tschikner),  a.,  i,  348  ;  (Schall 
and  Klein),  A.,  i,  425. 
conductivity   of    salt    solutions  in 
(Kahlenberg  and  Lincoln),  A„ 
ii,  397  ;  (Euler),  A.,  ii,  462. 
diff"usion  coefficient  of,   across  vul- 
canised caoutchouc  (Flusin),  A., 
ii,  205. 
structure  of  (Lachmann),  A.,  i,  588. 
electrolytic  reduction  of  (Lob),  A., 
i,  122;  (ELBsand  Kopp),A.,  i,  270. 
influence   of,    on   the   oxidation   of 
iodide  by  broniic  acid  (Schiloff), 
A.,  ii,  147. 
detection  of  (Mulliken  and  Bar- 
ker), A.,  ii,  382. 
0-  and  p'dinitvo-    (de    Bruyn    and 
Steger),  a.,  i,  744. 
and  p-,  influence  of  water  on  the 
action  of  sodium   methoxide  or 
ethoxide  on  (de  Bruyn  and  Ste- 
ger), A.,  i,  745. 
velocity  of  action  of  sodium  meth- 
oxide or  ethoxide  on  (Steger), 
A.,  i,  745. 
o-nitro-o-rftnitroso-,   ^.?-nitro-o-^fnitro- 
S0-,  m-diniiTO-o-dinitTOSO-  (Drost), 
A.,  i,  751. 
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Benzene,    nitroso-,   formation  of  (Bam- 
berger   and    Tschirner),     A., 
i,  348. 
hylotropic- isomeric      forms      of 

(Schatjm),  a.,  ii,  733. 
behaviour     of,      towards     o-amino- 

phenol  (Krause),  A.,  i,  272. 
action    of    zinc    ethyl    on    (Lach- 
mann),  a.,  i,  588. 
1:2:3:  i-tetranitToso-      and      nitro- 
^e^ranitroso-  (Nietzke  and  Geese), 
A.,  i,  347. 
3'-Benzeneazo-l :  3-dimethylindazole 

(Bamberger),  A.,  i,  544. 
Benzeneazodiphenylimidocarbamide 

(Schall),  a.,  i,  281. 
Benzeneazo-^-ethoxybenzeneazophenol 

(Krause),  A.,  i,  272. 
Benzeneazohydroxyanilide      (Bamber- 
ger and  Tschirner),  A.,  i,  687. 
Benzeneazo-3-hydroxy-l :  2'dimethyl- 
benzoxazole,    Benzeneazo-3-hydroxy- 
1-methylbenzoxazole,     Benzeneazo-3- 
hydroxy-2'-phenyll-methylbenzox- 
azole  (Heinrich),  A.,  i,  172,  173. 
Benzeneazohydroxy-o-toluidide   and  p- 
tolnidide  (Bamberger  and   Tschir- 
ner), A.,  i,  687. 
3'-Benzeneazoindazole  (Bamberger  and 

VON  Goldberger),  a.,  i,  545. 
Benzeneazo-^-methoxybenzeneazo- 

phenol  (Krause),  A.,  i,  272. 
Benzeneazomethylphloroglucinolazo- 

benzene  (Boehm),  A.,  i,  32. 
o-Benzeneazophenol,         j3-chloro- 

( Krause),  A.,  i,  272. 
Benzeneazostyrene,  jt?-bromo-   (Freer), 

A.,i,  357. 
Benzeneazo-m-xylene,        2  :  ^-dinitro- 
(Willgerodt  and  Klein),  A.,  i,  883. 
Benzeneazo-.     See  also  Phenylazo-. 
Benzenesulphinic    acid,    ^-chloro-    and 

^-bromo-  (Gattermann),  A.,  i,  517. 
Benzenesulphodimethylenimide 
(Howard   and   Marckwald),   A., 
i,  749. 
Benzenesulphonazide,Benzenesulphone- 
hydrazide  (Curtius  and  Lorenzen), 
A.,  i,  148,  149. 
Benzenesnlphonic    acid,    electric    con- 
ductivity of  solutions  of,   at  high 
pressures     (Bogojawlensky     and 
Tammann),  a.,  ii,  138. 
ethereal    salts,    velocity    of   reaction 
between   alcohols  and  (Sagrebin), 
A.,  ii,  735. 
hydrazine  salt  of  (Curtius  and  Loren- 
-    zen),  a.,  i,  149. 
Benzenesulphonic  sulphide,  c^tsulphide, 
^risulphide,         and  i^e^rasulphide 

(Troeger     and      Hornung),       A., 
i,  905. 


Benzenesnlphonylbenzoylphenylmethyl- 

hydrazine  (Bamberger),  A.,  i,  701. 
Benzenesulphonylphenylethylhydrazine 

(Bamberger),  A.,  i,  701. 
Benzenesulphotrimethyleneimide 

(Howard  andjMARCKWALD),  A.,i,749. 

Benzenyl-3-aniino-/'-cresol       and      its 

benzoyl     and     dibenzoyl     derivatives 

(AuwERS  and  Czerny),  A.,  i,  131. 

Benzenyl-)3-o-aniino-phenyl-  and  -^-tolyl- 

benzimidazole  (von  Niementowski), 

A.,  i,  646. 

Benzenylaminophenyleneamidine .      See 

Phenylaminobenzimidazole. 

Benzenylaminoxime,      Benzenylanilin- 

oxime,  and  Benzenylazoxinie,o-chloro- 

( Werner  and  Bloch),  A.,  i,  753,  754. 

Benzenyl-3-benzamido-j9-cre8ol   and  its 

benzoate  (Auwers  and  Czerny),  A., 

i,  132. 

Benzenylphenyleneamidine.  SeePhenyl- 

benzimidazole. 
Benzenylpiperidoxime,  Benzenyltoluid- 
oxime,      o-chloro-      (Werner      and 
Bloch),  A.,  i,  754. 
Benzhydrazide,   m-bromo-,   hydrochlor- 
ide :  sodium,  acetyl,  benzaldehyde, 
o-hydroxybenzaldehyde,  and  acetone 
derivatives  (Curtius  and  Portneb), 
A.,  i,  136. 
^-bromo-,  hydrochloride:  benzaldehyde 
and  acetone  derivatives    (Curtius 
and  Portneb),  A.,  i,  136. 
m-dihromo-  (Curtius  and  Poetner), 
A.,  i,  136. 
Benzhydrol,  condensation  of,  with  benzo- 
nitrile   (Japp   and    Findlay),    T., 
1031  ;  P.,  1899,  165. 
condensation  of,   with  j9-quinone  and 
with  j9-quinonoid  compounds  (MoH- 
lau  and  Klopfer),  A.,  i,  914. 
Benzhydroxamic  acid,  w-nitro-  and  p- 
nitro-  (Werner  and  Skiba),  A. ,  i,691. 
Benzhydroxlmic      chloride,       o-chloro- 

(Werner  and  Bloch),  A.,  i,  753. 
Benzidine,  condensation  of,  with  ethylic 

acetoacetate  (Heidrich),  A.,  i,  366. 
Benzidinedithiocarbimide,  and  its  com- 
pounds  with    anisoil    and    phenetoil 
(Bamberger),  A.,  i,  697. 
Benzil,  electrolysis  of  (James),  A.,  i,  909. 
repeated  crystallisation  of  (Bogojaw- 
lensky), A.,  ii,  206. 
condensation   of,    with    acetophenone 
(Wislicenus  and   Lehmann),  A., 
i,  59. 
condensation  of,  with  anhydracetone- 
benzil    (Japp    and    Findlay),    T., 
1025  ;  P.,  1899,  164. 
condensation  of,  witho-aminodiphenyl- 
amine(KEHRMANN  and  Woulfson), 
A,,  i,  506. 
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Benzil     condensation   of,    witli   benzyl- 
ideneacetone   (Japp  and  Findlay), 
T.,  1026;  P.,  1899,  164. 
condensation  of,  with  resorcinol  (von 
Liebig),  a.,  i,  915. 

Benzil-o-carboxylic  acid,  the  two  modifi- 
cations of  (SocH),  A.,  i,  216. 

Benzildiozime  peroxide  (Werner   and 
Skiba),  a.,  i,  690. 
<^ichloro-    (Werner    and    Block), 
A.,  i,  754. 

Benzilantidioxime  and  Benzilsyn- 
dioxime,  o-dich\oro-,  the  diacetate  and 
dipropionate  (Werner  and  Block), 
A.,  i,  754.^ 

Benzilic  acid  {a-hydroxydiphenylacetic 
acid,  diphenylglycoUic  acid),  condensa- 
tion of,  with  benzonitrile  (Japp  and 
FiNDLAY),  T.,  1028  ;  P.,  1899,  165. 

Benzil-^-nitroplienylosazone  (Hyde), 
A.,  i,  689. 

o-  and  )8-Benzilosazoiie,  acetyl  deriva- 
tives (BiLTz),  A.,  i,  502. 

Benzil-reaction,  the  so-called  (Bam- 
berger and  Scroll),  A.,  i,  701. 

Benzimidazole  alkyl  haloids,  oxidation 
of  (PiNNOw  and  Samann),  A.,  1,  943. 

Benzimidazole-l :  2-dicarboxylic  acid, 
and  dimethylic  .salt  and  anhydride 
(Flscher),  a.,  i,  641. 

Benzimidobenzhydrylic  oxide,  formation 
and  synthesis  of  (Japp  and  Findlay), 
T.,  1031;  P.,  1899,165. 

Benzimidoxydiphenylacetic  acid^  and 
its  silver  salt,  and  its  conversion  into 
triphenyloxazolone  ;  action  of  hydr- 
iodic  acid  on ;  action  of  caustic  potash 
on  (Japp  and  Findlay),  T.,  1029; 
P.,  1899,  165, 

Benzimidodiphenyltriazoline  (Cuneo), 
A.,  i,  549. 

Benzo-o-aminoanilide,  o-amino-,and  salts 
(von  Niemextowski),  A.,  i,  644. 

Benzo-?n-amino-j??-toluidide,  o  amino- 
(VON  Niementowski),  a.,  i,  644. 

Benzobenzylamide,  nitroso-,  behaviour 
of,  towards  alcoliol  (von  Pechmann), 
A.,  i,  1.S4. 

;?-Benzobromophenylliy drazide  (  Freer), 
A.,  i,  357. 

Benzodinitranilide     (MuxrELET),     A., 
i,  500.  ^ 
and    ^-nitro-derivative     (Kym),    A., 
i,  943. 

Benzodiphenylcarbamide  (Dains),  A., 
i,  594. 

Benzoethylamide  (Wheeler  and  John- 
son), A.,  i,  354. 

"  Benzoflavine  BB.F.O.,"  constitution 
of  (Meyer  and  Gross),  A. ,  i,  945, 

Benzopurpurin,  molecular  weight  of,  in 
aqueous  solution  (Krafft),  A,,ii,  473, 


Benzohexaphenyltrifurfuran  (Japp  and 
Meldrum),     T.,     1043;     P.,     1899, 
167. 
Benzoic   acid,   formation   of  (Weiler), 

A.,  i,  491. 
solubility  of,  in  solutions  of  sodium 

acetate    or    formate     (Noyes    and 

Chapin),  a.,  ii,  274. 
behaviour    of,    towards    fused    alkali 

nitrates  (Nageli),  A.,  i,  916. 
compound    of,    with    sulphuric    acid 

(Hoogewerff    and     Dorp),     A., 

i,  672. 
and  methylic  and  ethylic  salts,  nitra- 
tion of  (Holleman),  a.,  i,  747. 
detection   of,    in  milk  (Breustedt), 

A,,  ii,  532. 
Benzoic  acid,  silver  salt,  solubility  of, 

in  solutions  of  nitric  acid  and  of 

chloracetic      acid       (Noyes      and 

Schwartz),  A.,  ii,  10, 
ethereal  salts  of,  electrical  absorption 

and    dispersion     of    (Lowe),     A., 

ii,  200. 
benzenyl-3-benzamido-jo-cresol        salt 

(AuwERs      and       Czerny),      A., 

i,  132. 
benzylic  salt,  action  of  caustic  soda  on 

(KoHN  and  Trantom),  T.,  1161  ; 

P.,  1899,  194. 
cholesterylic  salt,  heat  of  transition  of, 

from  crystalline-liquid  to   isotropic 

form  (Hulett),  A.,  ii,  469. 
ethoxyphenylic    salt     (Merck),    A., 

i,  802. 
0-       and       ^-hydroxyphenylmercuric 

chloride     salts      (Dimroth),      A., 

i,  428. 
toluquinone-o-     and     m-oxime    salts 

(Bridge  and  Morgan),  A.,  i,  130. 
triphenylvinylicsalt(BiLTz),  A.,i,  439. 
trimethylammonium,  tripropylammo- 

nium,  and  phenylammonium  salts 

(Lloyd  andSuDBOROiGH),  T.,  596  ; 

P.,  1899,  3. 
Benzoic  acid,   7;i-amino-,  and  p-amino-, 

ethylic  salts,  and  benzoyl  derivatives 

of  (Limpbicht),  a.,  i,  292. 
^j-amino-,  preparation  and  methylation 

of(PiNNOw),  A.,  i,  588. 
0-,  in-,  and  jt)-amino-,   oxidation  of, 
with  chromic  acid  (de  Coninck 
and  Combe),  A.,  i,  347. 

and  0-,  W-,  ;t)-bromo-,  amylic  salts, 
densities  and  specific  rotations  of 
(Guye  and  Babel),  A,,  ii,  718. 
2:4:  6-^nbromo-,    phenylammonium, 

?/i-bromophenylamnionium,  tri- 

methylammonium,       tripropylam- 

monium,    and    tribenzylammonium 

salts  (Lloyd  and  Sudborough),  T., 

592,  593  ;  P.,  1899,  3. 
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Benzoic  acid,  2:4:  6-^7-ibromo-3-amino-, 
o-  and  j8-naphthylamraonium, 
phenylaminonium,  m-bromo-  and 
w-nitro-phenylammonium,  phenyl- 
diethylammonium,  2:4:5-  and 
2:4:  6-trimethylphenylammonium, 
trimethylammonium,  tripropylam- 
monium,  and  tribenzylammonium 
salts  (Lloyd  and  Sudborough), 
T.,  589—592;  P.,  1899,  3. 

o-chloro-,  phenylic  salt  (Michaelis 
and  Kerkhof),  A.,  i,  53. 

f^zchloro-,  j(?-tolylic  salt  (Bertozzi), 
A.,  i,  878. 

o-nitro-,  aminoly  tic  constants  of  aniline 
and  pyridine  in  presence  of  (Gold- 
SCHMIDT  and  Salcher),  A.,  ii,  551. 

m-nitro-,  o-  and  /3-naphtliylammonium, 
trimethylammonium,  phenylammo- 
nium,  and  2  :4  :5-trimethylphenyl-, 
m-bvomophenyl-,  and  m-nitro- 
phenyl -ammonium  salts  (Lloyd 
and  Sudborough),  T. ,  594  ;  P., 
1899,  3. 

27-nitio-,  (^initrophenylic  salt  (Kym), 
A,,  i,  648. 

o-nitro-,  and^-nitro-,  aminoiwproitylic 
salts  (Uedinck),  a.,  i,  498,  499. 

0-,  m-,  and  p-nitro-,  solubilities  of,  in 
water,    chloroform,    and     alcohol 
(Holleman),  a.,  i,  141. 
solubility  of  mixtures  of  (Holle- 
man), A.,i,  282. 
amylic  salts,  densities  and  specific 
rotations  of  (Guye  and  Babel), 
A.,  ii,  718. 
estimation    of   (Holleman),      A., 
ii,  257. 

2:4:  6-^rinitro-,  o-  and  /S-naphthyl- 
ammonium,  phenylammonium,  m- 
bromo-  and  m-nitro-phenylammo- 
nium,  trimethylammonium,  tripro- 
pylammonium,  and  tribenzylammo- 
nium, 2:4:5-  and  2:4: 6-tri- 
methylphenylammonium, and  phen- 
yldiethylammonium  salts  (I^loyd 
and  Sudborough),  T.,  585—586  ; 
P.,  1899,  3. 
Benzoic  acids,  di-o-substituted,  etherifi- 

cation  of,   and  hydrolysis  of  ethereal 

salts  of  CLloyd  and  Sudborough),  T., 

580. 
Benzoic   chloride,    compound  of,    with 
benzophenone  and  ferric    chloride 
(Nencki),  a.,  i,  879. 

di-o-substituted,  hydrolysis  of  (Lloyd 
and  Sudborough),  T.,  581. 
Benzoic  peroxide,  physiological   action 

of  (Nencki  and  Zaleski),  A.,  ii,  676. 
Benzoic-series,  chloro-derivatives, 

thermochemistry    of    (Rivals),     A., 

ii.  204. 


o-Benzoicsulphinide  {'* saccharin*'),  ac- 
tion of  methylic  alcohol  on  (Hooge- 
werff  and  Dorp),  A.,  i,  870. 
See  also  "  Saccharin." 
Benzoin,   electrolysis   of    (James),    A., 
i,  909. 
velocity  of  crystallisation   of  (BoGO- 

jawlensky),  a.,  ii,  20H. 
condensation  of,  with  phenol,  thymol, 
catechol,    resorcinol,    quinol,    and 
phloroglucinol     (Japp     and    Mel- 
drum),  T.,  1037  ;  P.,  1899,  167. 
condensation   of,  with  o-,  m-,  and  p- 
phenylenediamines  (Japp  and  Mel- 
drum),  T.,  1043  ;  P.,  1899,  169. 
condensation  of,  with  resorcinol  (voN 
Liebig),  a.,  i,  915. 
7-Benzoinphenylhydrazone  (Freer),  A., 

i,  358. 
Benzoinphenylhydrazones  (Smith),  A., 

i,  909. 
Benzoinpinacone    (tetraphenyleri/thritol) 

(Kauffmann),  a.,  i,  152. 
Benzoin-yellow,    and   acetyl  derivative, 
lead   salt,   and   dibromide    (Graebe), 
A.,  i,  220. 
Benzo-o-nitranilide,   o-nitro-  (von^  Nib- 

mentowski),  a.,  i,  643. 
Benzonitrile,  formation  of  (Mathews), 
A.,   i,  56  ;    (Wheeler  and  John- 
son), A.,  i,  431  ;   (Del^pine),  A., 
i,  694. 
conductivity  of  solutions  of  potassium 
chloride  and  iodide,  and  of  sodium 
bromide  and  iodide  in  (Euler),  A., 
ii,  462. 
reactions  of  metallic  salts  dissolved  in 

(Naumann),  a.,  ii,  423. 
absorption  of  argon  by  (Berthelot), 

A.,  ii,  653. 
action    of  cuprous  chloride   on    (Ra- 

baut),  a.,  i,  557. 
condensation  of,    with   benzilic  acid, 
and    with    benzhydrol    (Japp    and 
Findlay),    T.,    1028;     P.,    1899, 
165. 
Benzonitrile,   o-amino-,  and  its  acetyl 
derivative      (Frikdlander),      A., 
i,350. 
^-chloro-,  ^-bromo-,  and  j3-nitro-,  ac- 
tion of  cuprous   chloride  on  (Ra- 
baut),  a.,  i,  557. 
Benzonitriles,  di-o-substituted;  hydroly- 
sis of  (Lloyd  and  Sudborough),  T., 
581. 
)8-Benzo-j3-nitroplienylhydrazide(HYDE) 

A.,  i,  688. 
Benzo-wi-nitro-jo-toluidide,  o-nitro-  (von 

Niementowski),  a.,  i,  644. 
Benzophenone,    melting  point  of,  influ- 
ence of  pressure  on  (Hulett),    A., 
ii   469. 
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Benzophenone,     osmotic     pressure     of 
ethereal  solutions  of  (GooDWiN  and 
Burgers),  A.,  ii,  274. 
velocity    of    crystallisation     of,    and 
specific  heats  and  heat  of  fusion  of 
(Tammann),  a.,  ii,  549. 
effect  of,  on  transition  temperature  of 
jo-azoxyanisoil        (Schenck       and 
Schneider),  A.,  ii,  637. 
compound   of,    with  benzoic  chloride 
and  ferric   chloride   (Nencki),  A., 
i,  879. 
Benzophenone,       o-di&mmo-,      diacetyl 
derivative    of,    diazo-derivative    of 
(Heyl),  a.,  i,  216,  701. 
o-chloro-  (Graebe  and  Keller),  A., 

i,  703. 
di-o-iodo-  (Heyl),  A.,  i,  216. 
s-o-nitro-o-amino-  (Heyl),         A., 

i,  701 
Benzophenone-jD-nitrophenylhydrazone 

(Hyde),  A.,  i,  689. 
Benzophenonephenylimine,         o-chloro- 

(Graebe  and  Keller),  A.,  i,  703. 
Benzophenylcarbamide   (Walther  and 

Wlodkowski),  a.,  i,  590. 
Benzophenylenediamide,  ^-nitro-,    di-o- 
nitro-,    di-m-nitTO-,    and     di-p-mtro- 
(Walther     and     Pulawski),      A., 
i,  641. 
Benzophenylhydrazide,    o-amino-,    and 
o-nitro-   (KoNiG  and  Eeissert),   A., 
i,  457. 
Beiizo-4-phospliinic  acid,  2-chloro-,  and 
its  barium  hydrogen  salt(MELCHlKER), 
A.,  i,  208. 
Benzopurin,    use     of,    in    alkalimetry* 

(Glaser),  a.,  ii,  573. 
Benzoquinone.     See  Quinone. 
0-,    m-,    and   ^-Benzotetraphenyldifur- 
furans     (Japp   and    Meldrum),    T., 
1039,       1041,      1042;       P.,      1899, 
167. 
m-BenzotetrapIienyldipjrrroline      (Japp 
and  Meldrum),   T.,   1044;  P.,  1899, 
169. 
Benzo-o-tolycarbamide  (Walther  and 

Wlodkowski),  A.,  i,  590. 
Benzotrichloride,  action  of  lead  acetate 

on  (BoDROUx),  A.,  i,  678. 
2-Beiizo-?n-xylidide  (Friedt>ander  and 

Brand),  A.,  i,  351. 
Benzom-xylylcarbamide        (Walther 

and  Wlodkowski),  A.,  i,  591. 
S-Benzoxy-l-methylbenzozazole  (Hein- 

rich),  a.,  i,  173. 
Benzoylacetic  acid, 

ethylic  salt,    electrical    dispersion    of 
(Lowe),  A.,  ii,  201. 
copper  compound  and  basic  copper 
methoxide  of  (Wislicenus),  A., 
i,  192. 


Benzoylacetic  acid, 

ethylic    salt,    condensation    of,    with 
ethylic     p-nitrophenylpropiolate, 
and  with  ethylic  acetylenedicarb- 
oxylate         (Ruhemann         and 
CuNNiNGTON),  T.,  782  ;  P.,  1899, 
169. 
condensation  of,  with  ethylic  phenyl - 
propiolate  (Ruhemann),  T.,  263  ; 
P.,  1899,  6. 
Benzoylacetoacetic    acid,    ethylic    salt, 
action  of  j5-phenetidine  on  (Fooling), 
A.,  i,  132. 
Benzoylacetone,   condensation   of,  with 
ethylic     phenyl  propiolate     (Ruhe- 
mann),   T.,    415;    P.,    1899,    15; 
(Ruhemann  and  Cunnington),  T., 
781  ;  P.,  1899,  169. 
dithio-,     and      metallic     derivatives 
(Vaillant),  a.,  i,  600, 
Benzoylacetonechloral,   and    its    oxime 

(GiGLi),  A.,  i,  12. 
Benzoylacetophenetidine        (Foglino), 

A.,  i,  132. 
Benzoylacetoxime,    isomeric     forms    ot 

(Schmidt),  A.,  i,  206. 
Benzoylacrylic  acid,  action  of  hydrazine 
on  (Gabriel  and  Colman),  A.,  i,  390. 
Benzoylalanine       {a-henzamidopropionic 
acid),   d-  and  Z-,  specific  rotations  of 
(Fischer),  A.,  i,  888. 
Benzoylanthracene.  See  Anthraphenone. 
Benzoylaspartic    acid,    d-,    I-    and  r-, 
specific    rotations    of  (Fischer),  A., 
i,  889. 
^•Benzoylazobromobenzene,  ^erbromides 

(Freer),  A.,  i,  357. 
Benzoylazotide,   distillation   of  (Snape 

and  Brooke),  T.,  208  ;  P.,  1899,  22. 
Benzoylbenzbydroxamic  acid,  ??!-chlovo-, 
o-nitro-,m-nitro-  and  ^-nitro-(  Werner 
and  Skiba),  A.,  i,  690,  691. 
Benzoylbenzylmalononitrile  (Hessler), 

A.,  i,  899. 
Benzoylbiuret,  from  carbamide  and  benz- 
oic chloride  (Walther    and  Wlod- 
kowski), A.,  i,  590. 
Benzoyl -j9-bromophenyl8emicarbazide, 
jo-bronio-    (CuRTius    and    Fortner), 
A.,  i,  136. 
Benzoylcapsaicin  (Micko),  A.,  i,  715. 
Benzoylcarbinol,  formation  of  (Collet), 

A.,  i,  434. 
Benzoylcerin  (Thoms),  A.,  ii,  324. 
Benzoylcreosol,  and  its  acetyl  and  benz- 
oyl   derivatives     (Bartolotti),    A., 
i,  368. 
Benzoyldiketonaphthadihydropyrazole 
(voN     Pechmann    and     Seel),    A., 
i,  948. 
Benzoyldimethylcrotonic  acid,  two  iso- 
meric forms  of  (Bossi),  A.,  i,  522. 
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Benzoyl-!' :  3'-dimethyl-3'-ethyl- 
2'-methylenindoline  (Plancher),  A., 

i,  452, 
Benzoyl-3' :  3'-dimethyl-l'-etliyl-2'- 

methyleneindoline     (Plancher    and 

Bettinelli),  a.,  i,  455. 
Benzoylethylbornylamine  (Forster),  T.  , 

946. 
Benzoylethyltetrahydroplithalazine 

(Paul),  A.,  i,  777. 
aJ-Benzoylethyltliiocarbamic  acid,    and 

amide  (Dixon),   T.,    376  ;   P.,   1899, 

52. 
aa-  and  a&-Benzoylethylureas  (Dixon), 

T.,  383,  P.,  1899,  53. 
;//-?i-Benzoylethylurea  (Dixon),  T.,  380  ; 

P.,  1899,  52. 
Benzoylfabianaresen     (Kunz-Krause), 

A.,  i,  449. 
Benzoylfurfuran  and  oxiine,  and  its  two 

acetyl    derivatives     (Marquis),     A., 

i,  798. 
Benzoylglutamic   acid,  d-,    1-,  and   r-, 

specific  rotations    of    (Fischer),   A., 

i,  889. 
Benzoylhydroxydimetliylbeiizoxazole 

(Henrich),  a.,  i,  172. 
Benzoylbydroxydiplieiiyleneketone 

(Heyl),  a.,  i,  216. 
Benzoylmalic  acid,  methylic  and  ethylic 
salts,     molecular    volumes    of 
(Frankland),  T.,  349. 
preparation  and  specific  rotations 
of   (Frankland    and    Whar- 
ton), T.,  339  ;  P.,  1899,  26. 
Benzoylmesitylene,    hydrolysis    of,    by 

phosphoric  acid  (Klages  and  Lick- 
roth),  A.,  i,  599. 
Benzoylmethylbornylamine    (Forster), 

T.,  943. 
Benzoylmethylcreosol       (Bartolotti), 

A.,  i,  368. 
Benzoylmethyldithiodiazolonethiol 

(Busch  and  Ziegele),  A.,  i,  827. 
Benzoylmetliy  Imorpholquinone      (  Von- 

gerichten),  a.,  i,  307. 
/8-Benzoyl-a-metliylpropionic  anhydride 

and  anilide  (Klobb),  A.,  i,  511. 
Benzoylmethylpyrazoline  (Curtius  and 

Zinkeisen),  a.,  i,  166. 
a5-Benzoylmethylthiocarbamide 

(Dixon),  T.,  383;  P.,  1899,  53. 
a6-Benzoylmethylurea      (Dixon),      T., 

383;  P.,  1899,  53. 
i/'-M-Benzoylmethylurea     (Dixon),     T.  , 

381  ;  P.,  1899,  53. 
Benzoylmorphine         hydrochloride 

(Merck),  A.,  i,  649. 
Benzoylnaphthalanmorpholine(KNORR), 

A.,  i.  782. 
Benzoylnaphthyldithiodiazolonethiol 

(Busch  and  Munker),  A.,  i,  952. 


Benzoyl-?^-  and  -^-nitrobenzhydroxamie 
acids,  and  m-  and  jp-nitro-derivatives 
(Werner  and  Skiba),  A.,  i,  691. 

Benzoylwonitrosophenylindole  (Spioa 
and  Angelico),  A.,  i,  938. 

Benzoyloporesinotannol  (Tschirch  and 
Knitl),  a.,  i,  714. 

Benzoylornithine,  from  hydrolysis  of 
ornithuric  acid  (Schulze  and  Win- 
terstein),  a.,  i,  107. 

Benzoyloxybenzeneazo-3-hydroxy-2'- 
phenyl-1-methylbenzoxazole      (Hen- 
rich),  A.,  i,  172. 

Benzoyloxyisenzoic  acid,  ethylic  salt 
(Limpricht),  a.,  i,  292. 

Benzoyloxyhydroxydimethylglutaric 
acid,     lactone    of    (Lawrence),    T.> 
421. 

Benzoylphenetidide  (Bischoff  and 
Schatz),  a.,  i,  278. 

3-Benzoyl-l-phenyl-4 :  5-campho-oxy- 
pyrazole,  and5-Benzoyl-l-phenyl-3:4- 
can^pho-oxypyrazole    and    its    meth-^ 
iodide  (W^ahl),  A.,  i,  778. 

Benzoylphenylcyanamide,  formation  of 
(Rizzo),  A.,  i,  53. 

Benzoylphenylhydrazonecarbodiphenyl- 
amine  (Sohall),  A.,  i,  281. 

Benzoyl- l-phenyli5oindazolone  (KoNia 
and  Peissert),  A.,  i,  457. 

Benzoyl-4'-phenyl-3-methyl-3' :  4'-dihy- 
droquinazoline,  and  Benzoyl-4'- 
phenyl-3-methyl-2'-ketodihydroqiiin- 
azoline  (Hanschke),  A.,  i,  775. 

Benzoylphenylmethyl-a-pyrone.       See 
Diphenylaceto-o-pyronc. 

Benzoylphloroglucinol  methylic  ether. 
See  Cotoin. 

Benzoylpicrotin  (Meyer  and  Bru&er),. 
A.,  i,  227. 

Benzoyk^/cZopropanetricarboxylic  acid,. 
ethylic  salt(RuHEMANN  and  Cunning- 
TOxN),  T.,  785;  P.,  1899,  161. 

^-Benzoylpropionic    acid   (Klobb),    A.,. 
i,  114. 
o-cyano-.  See  Phenacylcyanoacetic  acid. 

)8-Benzoylpropionic  anhydride,  and  anil- 
ide (Klobb),  A.,  i,  510. 

Benzoylpropylaniline  (Piccinini  and. 
Camozzi),  a.,  i,  74. 

Benzoylpropylbornylamine  (  Forster),. 
T.,  949. 

Benzoylpulegenacetone  (Barbier),  A.,. 
i,  300. 

Benzoyltartaric  acid,  ethylic  salt,  mole- 
cular volume  of  (Frankland),  T., 
349. 

Benzoyltetrahydroquinaldine,  d-  and  I-,. 
rotation,  density,  and  molecular  volume 
of,  and  r-,  density  of,  and  crystalline 
forms  (Pope  and  Peachey),  T.,  1073, 
1089  ;  P.,  1899,  199. 
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BenzoyltetrahydroT'-toluquinaldine,  Z-, 

rotatory  power  of,  and  r-,  crystalline 

form  of  (Pope  and  Rich),  T.,  1100. 
Benzoylthiocarbimide  (Dixon),  T.,  379. 
Benzoylthiocarbonic    acid,    imino-,    di- 

ethylic   salt   (Dixon),    T.,   378;    P., 

1899,  52. 
Benzoyl -^-tolyldithiodiazolonetliiol 

(BuscH  and  von  Baur-Bkeitenfeld), 

A.,  i,  951. 
Benzoyltriethylbenzene,   hydrolysis  of, 

by  phosphoric  acid  (Klages  and  LiOK- 

koth),  a.,  i,  599. 
Benzoyltrimetliylenetricarboxylic  acid, 

ethylic  salt  (Ruhemann  and  Cunning- 
ton),  T.,  785;  P.,  1899,  169. 
Benzoyltrimethylindolenine  (Plancher 

and  Bettinelli),  A.,  i,  543. 
Benzoyltyro8ine(ERLEN MEYER  and  Hal- 

sey),  a.,  i,  7(51. 
Benzoyltyrosines,    d-    and   r-,    and    r- 

brucine    salt,      specific     rotation     of 

(Fischer),  A.,  i,  889. 
Benzoyl-m-xylene,     hydrolysis    of,    by 

phosphoric  acid  (Klages  and   Lick- 
roth),  A.,  i,  599, 
Benzylallylamine,    formation  of  (Paal 

and  Apitzsch),  A.,  i,  269. 
Benzylallylaniline     (Wedekind),     A., 

i,  353. 
Benzylamine,    formation    of    (Baillie 
and  Tafel),  A. ,  i,  268. 

action  of  aqua  regia  on  (Solonina), 
A.,  i,  663. 

action  of  chromic  acid  on  (Oechsner 
DE  CoNiNCK  and  Combe),  A., 
i,  244. 

action  of  nitrosyl  chloride  on  (Solo- 
nina), A.,  i,  473. 
Benzylamine,  o-cyano-,   preparation  of, 

and  its  salts  (Garriel  and   Lands- 

bebger),  a.,  i,  134. 
Benzylaniline,  cryoscopic  behaviour  of, 
in  azobenzene  solution  (Bruni  and 
Gorni),  a.,  ii,  731. 

depression  of  freezing  point  of  dibenzyl 
by  :  and  depression  of  freezing  point 
of,  by  dibenzyl,  stilbene,  azobenzene, 
and  beuzylideneaniline  (Garelli 
and  Calzolari),  A.,  ii,  732. 
Benzylaniline,    o-cyano-,    and   its  salts 

(Landsberger),  a.,  i,  210. 
Benzyl-o-anisidine,    p-n\ivo-,    and    its 

formyl  and  acetyl  derivatives  (Paal 

and  Benker).  A.,  i,  587. 
Benzyl-o-anisylphenylcarbamide,    ju-ni- 

tro-  (Paal  and  Benker),  A.,  i,  587. 
2-Benzylbenzimidazole,  and  salts  (Wal- 

THER  and  Pulawski),  A.,  i,  640. 
7-Benzyl-7-benzylidenepyrotartaric 

acid,  and  salts  (Stobbe,  Russwurm, 

and  ScHULTz),  A.,  i,  903. 


n-Benzyl-v-benzylmethylthiourea 

(Dixon),  T.,  374;  P.,  1899,  54. 
Benzylbornylamine,  liydrochloride, 

platinochloride  (Forstek),  T.,  951  ; 
P.,  1899,72. 

o-nitro-,  ;?-nitro-,  hydrochlorides,  pla- 
tinochloriiies    (Forster),    T.,  952, 
953;  P.,  1899,72. 
Benzylcarbamide,  oxidation  of  (Oechs- 
ner DE  Coninck),  a.,  i,  421. 
Benzyl-j8-chloro-(-bromo-and-iodo-)-pro- 

pylamine,  salts    of    (Uf.dingk),    A., 

i,  497. 
Benzylcyanoacetic  acid,  and  ethylic  and 

silver  salts  and  amide  i^HESSLER),  A., 

i,  898. 
Benzyldicyanoacetic  acid,  ethylic  salt 

(Hessler),  a.,  i,  899. 
Benzyldiethylamine,  aminolytic  constant 

of  (Goldhchmidt  and  Salcheu),  A., 

ii,  551. 
Benzyldihydrocarvol    (Wallach),    A. , 

i,  532. 
Benzyldimethylamine,      formation      of 
(Baillie  and  Tafel),  A.,  i,  268. 

aminolytic  constant  of  (Goldschmidt 
andSALCHER),  A.,  ii,  551. 
w-Benzyl-r-dimethylthiourea  and  r-Ben- 

zyl-/t-'y-dimethylthiourea  (Dixon),  T., 

375;  P.,  1899,  54. 
a-Benzyl-c-diphenylthiobinret  (Dixon), 

T.,  397  ;  P.,  1899,  Q:<. 
Benzyl-o- ethyl  benzyl  ketoxime  (Fran- 
cis), T.,  869. 
Benzylethylcyanoacetimidoethyl    ether 

(Hessleu),  a.,  i,  900. 
Benzylethylenediamine    (Bleieb),    A., 

i,  665. 
v-Benzylethylene-^-thiocarbamide 

(Uedinck),  a.,  i,  498. 
Benzylethyloxythiocarbamide  (Marck- 

wald),  a.,  i,  505. 
Benzylformhydroxamic  acid  (Nef),  A., 

i,  109. 
Benzylguaiacol     (  Boscogrande),     A., 

i,  427. 
Benzylglutaconic  acid,  from  hydrolysis 

of  ethylic   beuzyltsoacouitate  (GuTH- 

ZEIT  and  Laska),  A.,  i,  261. 
o-Benzylhydroxylamine,  action  of  formic 

acid  on  (^Nkf),  A.,  i,  109. 
Benzyl-^-hydroxypropyl-amine,  and  -ni- 

troaamine  (Ukdinck),  A.,  i,  497. 
Benzylic  alcohol,  specific  heat,  and  heat 
of  vaporisation   of  (Luginin),  A., 
ii,  269. 

depression  of  freezing  point  of  o-nitro- 
phenol  by  (Ampola  and  Rimatori), 
A.,  ii,  353. 

and  its  benzenesulphonate,  velocity  of 
reaction  between  (Sagrebin),  A., 
ii,  735. 
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Benzylic  alcohol,  and  acetate,  estimation 
of  (Hesse  and  Muller),  A.,  i,  441. 
^-bromo-,  preparation  of  (Bodroux), 
A.,  i,  678. 
Benzylic  ainylic  ether,   density,   specific 
rotation   and  molecular  volume   of 
(Frankland),  T.,  360. 
chloride,    formation  of  (Grassi-Cris- 
TALDi  and  Masselli),  A.,  i,  410  ; 
(Deli^pine),  a.,  i,  694. 
diffusion  coefficient  of,  across  vul- 
canised caoutchouc  (Flusin),  A., 
ii,  205. 
5-nitro-2-cyano.      (Gabriel       and 
Landsberger),  a.,  i,  133. 
cyanide.     See  Phenylacetonitrile. 
0-  and  ;i?-cyanophenylic  ether  (AuwERS 

and  Walker),  A.,  i,  198. 
ethylic  ether,  formation  of  (Paal  and 
Apitzsch),  a.,  i,  269. 
o-nitro-,  o-amino-  and  salts  (Thiele 
and  Dimroth),  A.,  i,  426. 
hyponitrite  (Divers),  T.,  121. 
mercaptau,     o-cyano-    (Gabriel    and 

Leupold),  a.,  i,  121. 
methylic  ether,  o-nitro-,  o-amino-  and 
its  oxalate  (Thiele  and  Dimroth), 
A.,  i,  426. 
propyl ic  ether  (Paal  and  Apitzsch), 

A.,  i,  269. 
sulphide,   o-(^iamino-,   and  jp  f^iamino- 
(Thiele  and  Dimroth),  A.,  i,  427. 
Benzylidene&i^acetoacetic  acid,   ethylic 
salt,  isomeric  forms  of  (Schiff),    A., 
i,  366. 
Benzylideneacetone,     condensation     of, 
with  benzil   (Japp  and  Findlay),  T., 
1026  ;  P.,  1899,  164. 
Benzylideneacetophenone.      See  Chalk- 
one. 
Benzylideneaminobiuret,  and  action   of 
hydrochloric  acid  on  it  (Thiele  and 
Uhlfelder),  a.,  i,  118. 
Benzylideneaminodicyanodiamidine, 
hydn  chloride  of  (Thiele  and  Uhl- 
felder), A.,  i,  119. 
Benzylideneaminoguanidine,       o-nitro-, 
m-nitro-,    and     jj-nitro-.     and     their 
nitrates ;      and     diacetyl      derivative 
(Thiele  and  Bihan),  A.,  i,  46. 
Benzylideneanhy dracetonebenzil  (J a  pp 
and  Findlay),  T.,  1023,  1026;  P., 
1899,  164. 
action  of  hydriodic  acid  on  (Japp  and 
Findlay),     T.,    1023;    P.,    1899, 
164. 
Benzylideneanhydracetonebenzil-a- 
carboxylic  acid  (Japp  and  Findlay), 
T.,  1025  ;  P.,  1899,  164. 
Benzylidene-o-anhydrobenzillsevulic 
acid  (Japp  and  Findlay),  T.,  1025  ; 
P.,  1899,  164.  I 


Benzylideneaniline,  cryoscopic  behaviour 
of,  in  azobenzene  solution  (Bruni 
and  Gorni),  A.,  ii,  731. 
depression  of  freezing  point  of  dibenzyl, 
or  of  benzylaniline  by  (Garelli 
and  Calzolari),  A.,  ii,  732. 
compounds  of,  with  acetic  or  benzoic 
chloride  (Garzarolli-Thurn- 

lackh),  a.,  i,  881. 
action  of,    on   pyruvic   acid   (Garza- 
rolli-Thurnlackh),    a.,    i,   823, 
940. 
Benzylideneanilinoacetoacetic        acid, 
ethylic      salt,     isomeric      forms      of 
(Schiff),  A.,  i,  366. 
Benzylidene-i?-anisidine      (Miller, 
Plochl,  and  Scheitz),  A.,  i,  128. 
Benzylidenearabitol  (de  Bruyn  and  Al- 

BERDA  VAN  Ekenstein),  A.,  i,  662. 
Benzylideneazine    hydrochloride   (Cur- 

tius  and  Quedenfeldt),  A.,  i,  277. 
Benzylideneazone,    o-amino-   (Gabriel 

and  Leupold),  A.,  i,  85. 
Benzylidenebenzenesulphonehydrazine 
(Curtius  and  Lorenzen),  A.,  i,  149. 
Benzylidenebornylamine,    methiodide 
(Forster),  T.,  936. 
methiodide,  behaviour  towards  phenyl- 
hydrazine  ;  o-nitro-  and  ^-nitro-deri- 
vatives  (Forster),  T.,  1151,  1154; 
P.,  1899,  194. 
Benzylidene-m-  and  ^-bromobenzhydraz- 
ides    (Curtius    and    Portner),    A., 
i,  136. 
Benzylidenecamphors ,  en  an  t  iomo  rph  ous 

structure  of  (Minguin),  A.,  i,  771. 
Benzylidenecornicularic  acid,  methylic 
salt  (Thiele  and  Kossner),  A.,  i,  614. 
Benzylidenediacetoacetic    acid,  ethylic 
salt  (Knoevenagel  and  Faber), 
A.,  i,  146. 
desmotropic  forms  of  (Rabe),   A., 
i,  289. 
Benzylidenediacetoacetic  acid,  jt?-chloro-, 
ethylic    salt    (Knoevenagel    and 
Weiss),  A.,  i,  215. 
m-nitro-,  ethylic  salt,  and  oxirae,  and 
phenyl  hydrazone      (Knoevenagel 
and  Schurenberg),  A.,  i,  214. 
o-nitro-,    and    jo-nitro-,    ethylic    salts 
(Knoevenagel   and    Hoffmann), 
i\.,  i,  214. 
Benzylidenediacetylacetone  (  Knoeven- 
agel and  Faber),  A.,  i,  146. 
Benzylidenedibenzyl  ketone,   hydrogen 
chloride  additive  ])ro(iuct    of  (GoLD- 
scriMiEDT  and  Knopfer),  A.,  i,  141. 
Benzylidenedihydrocarvone,    oxime 

(Wallach),  a.,  i,  532. 
Benzylidenewodiphenylhydroxyethyl- 
amine,   and  acetate    (Erlenmeyee), 
A.,  i,  760. 
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Benzylidenediphenylcj/cZopentenone 

(Japp  and  Findlay),  T.,  1023;  P., 

1899,  164. 
Benzylidene-o-glucolieptonic  acid,  spe- 
cific rotation  and  solubility  of  (  Alberda    , 

VAN  Ekenstein  andDE  Bruyn),  A.,    ' 

1,  904. 
Benzylideuehydrazinesulphonic       acid 

(Stolli^:),  a.,  i,  430. 
Benzylideneiminophenyltriazoline, 

(Bamberoek  and  von  Goldbekger), 

A.,  i,  547. 
3eiizylideneinalonic  acid,  and  ^-nitror, 

etliylic    salts    (Knoevenagel),    A., 

i,  116. 
Benzylidenemethylamine     ("Wallach), 

A.,  i,  532. 
Senzylidenemethylhydroxy-m-diazine- 

hydrazine  (Thiele  and  Bihan),  A., 

i,  47. 
Benzylidenemetliyltriazylhydrazine 

and      hydrochloride      (Thiele     and 

Manchot),  a.,  i,  168. 
3enzylidene-;8-naplithyIsulplionehydr- 

azide  and  its  acetyl  derivative  (CuR- 

Tius  and  Lorenzen),  A.,  i,  149. 
Benzylidenepaeonol,  and  acetyl  deriva- 
tive and  dibromide  (Emilewicz  and 

VON  KOSTANECKI),  A.,  i,  368. 
Senzylidenephenacylcinnaiuic  acid 

(Thiele),  A.,  i,  610. 
Benzylidenephenylacetone  (Gold- 

schmiedt  and  Knopfer),  A.,  i,  141. 
Beiizylidene-;3-pyridylliydrazine 

(Mohr),  a.,  i,  72. 
Benzylidenequinone  (Zincke),  A.,  i,  265. 
Benzylidene-c^-saccharic    acid,    specific  . 

rotation  and  solubility  of  (Alberda 

VAN    Ekenstein    and   de    Bruyn), 

A.,  i,  904. 
Benzylidene-rf-sorbitol  (de  Bruyn  and 

Alberda  van  Ekenstein),  A.,  i,  662. 
Benzylidene-w-tolylenediamine  (Meyer 

and  Gross),  A.,  i,  945. 
Benzylidenetriphenylacetone,  action  of 

sulphuric  acid  on  (Goldschmiedt  and 

Knopfer),  A.,  i,  141. 
1:3: 2-Beiizylidene-?/i-xylidine,  and  o- 

and  ?n-nitro-  (BuscH),  A,  i,  496. 
Benzylidenexylylhydrazine,     and      r.i- 

nitro-  (Busch),  A.,  i,  497. 
Benzylidenic    bromide    (Curtius    and 

Quedenfeldt),  a.,  i,  277. 
Benzylmalonic  acid,  and   its  dinitrile, 

from  hydrolysis  of  ^Wcyanethylbenzene 

(Hantzsch  and  Osswald),  A.,  i,  406. 
Benzylmalononitrile,  and  sodium,  silver 

and     bromo-derivatives,    (Hessler), 

A.,  i,  898. 
Benzylmenthol  (Wallach),  A.,  i,  532. 
Benzylmethylaniline,    ^j-amino- 

(Francke),  a.,  i,  46. 


Benzylmethylcyanacetimidoetliyl  ether 

(Hessler),  A.,  i,  900. 
Benzylmethylketone-o-carboxylic    acid, 

and  salts,  anhydride,   oxime,   phenyl- 

hydrazone,  and  its  anhydride  (Gott- 
lieb), A.,  i,  512,  513. 
Benzy Imethylmalononitrile  ( Hessler), 

A.,  i,  899. 
Benzylmethyloxythiocarbamide 

(Marckwald),  a.,  i,  505. 
BenzylmethyltetramethylenediBulphone 

(Autenrieth  and  Wolff),  A.,  i,  580. 
Benzyltsonitramine,  compound  of,  with 

zinc  ethyl  (Hantzsch),*  A.,  i,  692. 
Benzyl-o-  and  ^-nitranilines,  j?-nitro-, 

and  bis-^^-nitro-,  and  formyl  and  acetyl 

derivatives  (Pa AL  and  Benker),  A., 

i,  587. 
Benzyl-m-nitrodiphenylcarbamide,      p- 

nitro-  (Paal  and  Bknker),  A.,  i,  587. 
Beiizyl-2'-iiitrophenyl-3-iiitrobenzimid- 

azole,    I'-nitro-   (Pinnow  and   Wis- 

Korr),  A  ,  i,  501. 
Benzylnitrosoacetamide       (Paal      and 

Apitzsch),  a.,  i,  268. 
/j-Benzyloxybenzaldoxime  (Auwers  and 

Walker),  A.,  i,  198. 
Benzyloxybenzene-;;sulphonic        acid, 

action  of  bromine  on   (Armstrong), 

P.,  1899,  177. 
Benzylparaconic     acid     (Thiele    and 

Meisenheimer),  a.,  i,  603. 
Benzylphenylacetone,   cliloro-,   and  its 

oxime  (Goldschmiedt  and  Knopfer), 

a.,  i,  140. 
?i-Benzylplienylcarbaniylthioiirantoin 

(Dixon),  T.,  409;  P.,  1899,  64. 
Benzylphenylethylene,  and  its  rfibromide 

(Francis),  T.,  869. 
Benzylphthalaminic  acid,  formation  of 

(Gabriel    and    Landsberger),    A., 

i,  134. 
Benzy Ipiperidine,  formation  of  (Baillie 
and  Tafel),  A. ,  i,  268. 

oxide,    and  picrate    (Auerbach   and 
Wolffenstein),  a.,  i,  936. 
r-Benzylpropylene-'I'-tliiocarbaxnide 

(Uedinck),  a.,  i,  498. 
Benzylpulegol  (Wallach),  A.,  i,  532. 
I'-Benzylpyridone  (0.  Fischer,  Hoer- 

GER,  and  Jaeger),  A.,  i,  634. 
I'-Benzylpyrrolidine,  and  its  o-  and  p- 

nitro-derivatives      (Schlinck),      A., 

i,  540. 
Benzylpyruvic  acid  from  different  sources 

(WisLiCENus),  A.,  i,  286. 
Benzylworosindone  and  salts  (Fischer 

and  Hepp),  A.,  i,  78. 
Benzy  Isalicylaldoxixnc     (Auwers    and 

Walker),  A.,  i,  198. 
Benzylstrychnine        (Moufang       and 

Tafel),  A.,  i,  310. 
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Benzylsuccinic      acid,      formation     of 

(FiT'JiG  and  Brooke),  A.,  i,  438. 
Benzylthiocarbimide,  from  oil  of  Tro- 

pceolum      majus      (Gadamer),      A., 

i,  535. 
Benzyltoluquinoneoxime,  4-bromo-,  two 

forms  of  (Kehrmann  and  Rust),  A., 

i,  129. 
Benzylurethane  and    nitroso-derivative 

(von  Pechmann),  a.,  i,  134. 
Berberine,  estimation  of  (Gordin  and 

Prescott),  a.,  ii,  826. 
Beryllium  (Lebeau),  A.,  ii,  554. 
Beryllium     azoimide     (Curtius      and 
Kissom),  a.,  ii,  92. 

lead  iodide  (Mosnier),  A.,  ii,  222. 

sulphate  and  chloride,  taste  of  (Hober 
and  Kiesow),  A.,  ii,  207. 
Betaine,     from     the    root    of    Althoca 

officinalis  ;  also  its  hydrochloride  and 

anrochloride  (Orloff),  A.,  i,  4. 
Betol,  specific  heat,  heat  of  fusion,  and 

velocity   of    crystallisation  of    (Tam- 

mann),  a.,  ii,  549. 
Bilberry  must,  fermentation  of  (Otto), 

A.,  ii,  505. 
Bile  pigments   (Kuster),  A.,    i,   314; 
(Jolles),  a.,  i,  830. 

estimation  of,  in  urine  (Jolles),  A., 
ii,  459. 
Bilianic  acid  and  tso-Bilianic  acid,  pre- 
paration    of     (Lassar-Cohn),     a., 

i,  552. 
Biliary    acids,    detection  of,   in    uiine 

(Vitali),  a.,  ii,  263. 
Bilirubin     (Kuster),      A.,     i,     314  ; 
(Hugounenq    and     Doyon),     A., 
ii,  377;  (Jolles),  A.,  i,  830. 

detection  of  (Gnezda),  A.,  ii,  715. 

estimation  of  (Jolles),  A.,  i,  830. 
Biliverdic   acid  {dibasic  hcematic  acid) 

(Kuster),  A.,  i,  314,  468. 
Biliverdin     (KiisxER),     A.,     i,     314; 

(Hugounenq  and  Doyon),  A.,  ii,  377  ; 

(Jolles),  A.,  i,  830. 
Bilixanthin  (Jolles),  A.,  i,  831. 
Binary    systems,    pressure-temperature 

diagram  for  (Bancroft),  A.,  ii,  402. 
Bindone.     See  Anhydrobisdiketohydrin- 

dene. 
Bionucleins  and  their  relation  to  toxins 

(Sacharoff),  a.,  ii,  786. 
Biotite  from  the  Riesengebirge  (Milch), 
A.,  ii,  112. 

from  Sierra  Nevada,  U.S.A.  (Turner 
and  others),  A.,  ii,  498. 

artificial  (Morozewicz),  A.,  ii,  765. 

vanadium     in     (Hillebrand),     A., 
ii,  113. 
4 : 4'-Bisacetoaceticazodiphenyl-3 :  3'-di- 

carboxylic    acid    (Bulow    and    von 

Reden),  a.,  i,  150. 


Bisacetonediphenyl-4 : 4'-dihydrazone- 
3  :  3'-dicarboxylic   acid  (Bulow  and 
von  Reden),  A.,  i,  150. 
Bisazidiphenylmethane    (Curtius    and 

Quedenfeldt),  a.,  i,  276. 
Biscarvene  (Harries  and  Kaiser),  A., 

i,  579. 
4 :  4'-Bisdiazoiminodiphenyl-3  :  3'-di- 
carboxylic    acid    and    methylic    and 
ethylic  salts  (Bulow  and  von  Reden), 
A.,  i,  150. 
Bisdemethylnitrobrucine  hydrate,  hydro- 
chloride and  nitrate  (Moufang   and 
Tafel),  a.,  i,  309. 
Bisdimethylacetone,  nitrosoimino-  (Con- 
rad and  Hook),  A.,  i,  632. 
4 : 4'-Bismesoxalicdihydrazonediphenyl- 
3  : 3'-dicarboxylic    acid,    ethylic  salt 
(Bulow  and  von  Reden),  A.,  i,  151. 
Bisindonephloroglucinol,    chloro-,    and 
its  triacetyl  derivative  (Liebermann), 
A.,  i,  374,  523. 
Bismethylheptenone  (L^ser),  A.,  i,  190. 
Bismuth,  atomic  weight  of  (Landolt, 
Ostwald,      and     Seubert),     A., 
ii,  87. 
colloidal  (Lottermoser),  A.,  ii,  558. 
cathodes,     pulverisation     of,    during 
electrolysis  (Bredig  and   Haber), 
A.,  ii,  78. 
action  of,  on  sulphuric  acid   (Adie), 
P.,  1899,  133. 
Bismuth  alloys  with  calcium  (Moissan), 

A.,  ii,  153  ;  (Tarugi),  A.,  ii,  749. 
Bismuth  salts,  reduction  of,  with  cal- 
cium carbide  ;  (Tarugi),  A.,  ii,  749. 
reduction  of,  by  hypophosphorous  acid 
and  palladium  (Engel),  A.,  ii,  750. 
Bismuth,  basic  carbonate  from  Saxony 
(Arzruni,  Thaddi^eff  and   Dan- 
nenberg),  a.,  ii,  563. 
chloride  solutions  of,  in  various  sol- 
vents,   conductivity  of ;   molecular 
weight  of,  in  nitrobenzene  (Kahlen- 
berg  and  Lincoln),  A.,  ii,  397. 
iodides,     estimation     of     iodine     in 

(Spindler),  a.,  ii,  245. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
siiboxide  (Schneider),  A.,  ii,  227. 
and  5ttJsulphide  (  Vanino  and  Treu- 
bert),  a.,  ii,  428. 
Ufroxide,  preparation  of,  and  its  di- 

hydrate  (Deichler),  A.,  ii,  429. 
Bismuthic  acid,  preparation  of  (Deich- 
ler), A.,  ii,  429. 
action     of    hydrofluoric     acid     on 
(  Weinland    and    Lauenstein), 
A.,  ii,  370. 
phosphate   (Caven    and    Hill),    A., 

ii,  29. 
sulphide,  separation  of  lead  sulphide 
from  (Mover),  A.,  ii,  697. 
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Bismuth,    estimation    and    separation 
of:— 

estimation  of.  volunietrically  (Spind- 

ler),  a.,  ii,  252  ;  (Reichard),  A., 

ii,  886. 
separation  of  mercury  from  (Jannasuh 

and  Devin),  A.,  ii,  59. 
separation  of  antimony   and    arsenic 

from  (Atkinson),  A.,  ii,  615. 
Bismutite     from    Argentina     (Boden- 

bender),  a.,  ii,  758. 
variations    in   composition   of    (Arz- 

RUNi,   Thadd^eff,  and  Dannen- 

berg),  a.,  ii,  563. 
4 : 4'-Bisplienolazodiphenyl-3 :  S'-dicarb- 
oxylic  acid  (Bulow  and  von  Reden), 
A.,  i,  150. 
Bistrimethylendi-imine      and      Bistri- 
metliylenedi-;?-toluene8uIplionamide 
(Howard  and  Marckwald),  A. ,  i,  750. 
Biuret,    amino-,  and   action  of  nitrous 

acid  on  (Thiele  and  Uhlfelder), 

A.,  i,  118. 
nitro-  and  c^mitro-  (Thiele  and  Uhl- 
felder), A.,  i,  118. 
dithio-   (Fromm  and  Philippe),  A., 

i,  484. 
Blastenia  arenaria,  and  var.  teickolytum 

constituents  of  (Hesse),  A.,  i,  382. 
Blastenin  (Hesse),  A.,  i,  382. 
Bleaching  powder,  formation  and  com- 
position of  (DiTz),  A.,  ii,  26. 
Blende  (ferriferous)  with  metallic  lustre 

(MiERS  and  Hartley),  A.,  ii,  431. 
Blood,  electrical  conductivity  of  (Roth), 

A.,ii,  311. 
basic  and  acid  capacity  of  (Spiro  and 

Pemsel),  a.,  ii,  230. 
coagulation  of,  chemical  process  in  the 

(Hammarsten),  a.,  ii,  776. 
amount  of  cholesterol  in   (Hepner), 

a.,  ii,  311. 
cholesterol  and  cholesterylic  salts  in 

birds'  (Brown),  A.,  ii,  311. 
determination  of  relative  volumes  of 

corpuscles  and  serum  in  (Stewart), 

A.,  ii,  603. 
origin  of  the  fibrinogen  of  (Mathews), 

A.,  ii,  777. 
a  new  glucoproteid  in  ox  (Zanetti), 

A.,  i,  180. 
haemoglobin  and  corpuscles  in  human, 

at  different  ages  (Schwinge),  A., 

ii,  166. 
amount  of  iron  in  the  plasma  and 

leucocytes  of  (Hausermann),  A., 

ii,  231. 
amount  of  urea  in  (Schondorff),  A., 

ii,  373. 
effect  of  injection  of  various  carbohy- 
drates into  the  circulation  (Pavy), 

A.,  ii,  677. 


Blood,  influence  of  carbonic  anhydride 
and  alkali  on  the  bactericidal  action 
of  (Hamburger),  A.,  ii,  603. 
reducing  power  of  the  (Helier),'A., 

ii,  502. 
action   of   wi-tolylenediamine  on  the 

(Lapicque  and  Vast),  A.,  ii,  504. 
detection    of,    by    the    guaiacol    test 

(Schaer),  a.,  ii,  195. 
detection  of,  in  urine  (Arnold),  A., 
ii,  194. 
Blood  meal.    See  Agricultural  chemistry. 
Blood  pigment,  action  of  hydrogen  sul- 
phide and  acids  on   (Harnack),  A., 
i,  467. 
Blood-serum,      anti-rennet     action     of 
(Briot),  a.,  ii,  780. 
globulins    of    (de    Kerckhof),    A., 

ii,  231. 
a  new  glucoproteid  in  (Zanetti),  A., 

i,  180. 
estimation   of  proteids   in   (Patein), 
A.,  ii,  827. 
Boheic  acid,    action  of  sodium  on,  in 

alcohol  (Kunz-Krause),  A.,  i,  201. 
Boiler  waters;  acidity  of  (Bailey  and 

Johnston),  A.,  ii,  697. 
Boiling    point,    alternation   in,    in  the 
series  of  the  chlorides  of  the  normal 
acids  (Henry),  A.,  i,  735. 
of    aqueous     colloidal     solutions 

(Krafft),  a.,  ii,  470. 
of  compounds  of  the  general  formula 
CH3-(CH2)„-R  (Boggio-Lera),  A., 
i,  843. 
of  liquids  in   exhausted  vessels,   in- 
fluence of  height  of  vapour  column 
on  (Krafft),  A.,  ii,  464. 
determination    of,    by   Holborn    and 
Wien's  method    (Ladenburg  and 
Krijgel),  a.,  ii,  545. 
curves    of   mixtures   of    two   of   the 
liquids,  acetone,  chloroform,  car- 
bon    tetrachloride    (Haywood), 
A.,  ii,  632. 
for  mixtures  of  alcohol,  acetone,  and 
chloroform    in  pairs    (Thayer), 
A.,  ii,  402. 
of   mixtures    of    methylic    alcohol 
with      chloroform      or      acetone 
(Pettit),  a.,  ii,  632. 
Boletus    edulis.       See    Agricultural 

chemistry. 
Bomhus  muscarum  and  B.  lapidarius, 
composition  of  the  wax  of  (Sundvik), 
A.,  i,  112. 
Bone  fats,   analysis  of  (Shukoff  and 

Schestakoff),  a.,  ii,  191. 
Bone  meal,  estimation  of  ciirate-soluble 
phosphoric  acid  in  (BorrcHER),  A., 
ii,  55. 
See  also  Agricultural  chemistry. 
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Boracite,  transition  temperature  of,  and 
volume  change  at  (Meyeehoffee), 
A.,  ii,  729. 
estimation    of    boric    anhydride    in 
(Schwartz),  A. ,  ii,  808. 
Boracites  containing  chlorine,  prepara- 
tion of  (Allaire),  A.,  ii,  156. 
Borneol,  from  oil  of  thyme  (Labb^),  A., 
i,  621. 
methylenic  acetal  of  (Brocket),  A., 
i,  530. 
(^-Borneol  in  oils  of  cardamoms  and  rose- 
mary (ScHiMMEL  and  Co, ),  A. ,  i,  63. 
?so-Borneol8,    synthetical,    identity  of, 
with  fenchylic  alcohols  (Bouchakdat 
and  Lafont),  A.,  i,  156. 
Bornite.     See  Erubescite. 
Z-Bornylic  acid,  in  oils  of  hemlock  and 
spruce  (ScHiMMELand  Co.),  A.,  i,  63. 
Boron,   valency   of    (Frankland),   A., 
i,  246. 
position    of,    in    periodic    system 

(Wilde),  A.,  ii,  148. 
reduction  of  alumina  by,  in   chlorine 
(DuBoiN  and  Gautier),  A.,  ii,  652. 
Boron  nitride,  action  of  magnesium  on 
(Eidmann),  a.,  i,  317. 
trioxide  (boric  anhydride),  reduction 
of,  by  aluminium  (Franck),  A., 
ii,  103. 
use  of,  in  the  decomposition  of  sili- 
cates  (Jannasch    and   Weber), 
A.,  ii,  578. 
Boric  acid,  equilibrium  between,  and 
hydrocyanic  acid  in  combination 
with  potassium  (Berthelot),  A., 
ii,  737. 
triethylic  salt,   compound  of,  with 
sodium    ethoxide,    constitution 
of  (Frankland),  A.,  i,  246. 
action  of  chlorine  and  of  sodium 
ethoxide  on  (Coi'AUx),  A, ,  i,  1 83. 
detection  of  (Lenher  and  Wells), 

A.,  ii,  520. 
detection  of,  in  milk  (de  Koningh), 

A.,  ii,  708. 
estimation  of  (GoocH  and  Jones), 

A.,ii,  331. 
estimation  of,  by  physical  processes   ' 
(Blyth),  T.,  722  ;  P.,  1899,  51.     | 
estimation        of,        volumetrically    j 
(Vadam),  a.,  ii,  56  ;  (Copaux),    ! 
A.,  ii,  181  ;  (Jones),  A.,  ii,  332. 
estimation        of,       in        boracite 
(Schwartz),  A.,  ii,  808. 
sulphide,  formation   of  (Duboin  and 
Gautier),  A.,  ii,  652. 
Boswellic  acid,  from  olibanum  resin,  and 
its  salts  (TscHiRCH  and  Halbey),  A. , 
i,  69. 
Boulangerite  from  Germany  and  Cali- 
fornia (Guillemain),  a.,  ii,  757. 
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Boulangerite,    artificial    (Sommerlad), 

A.,  ii,  217. 
Bournonite    from    Cornwall    and    the 

Harz  (Guillemain),  A.,  ii,  757. 
Bowlingite  from  Lake  Superior  (Win- 

chell),  a.,  ii,  765. 
Brain,  leucomaines  of  the  (Gulewitsch), 
A.,  ii,  439. 
lecithin  and  myelin  substances  of  the 

(Zuelzer),  A.,  ii,  504. 
proportion  of  protagon  in  the  (Noll), 
A.,  ii,  568. 
Brass,    electrodeposition    of     (Baker), 
A.,ii,  749. 
action  of  a  hard  water  on  (Howe  and 
Morrison),  A,,  ii,  476. 
Brassica.     See  Agricultural  chemistry. 
Brassic  acid  and  erucic  acid,  isomerism 
of  (Albitzky),  a.,  i,  862. 
and  sodium  salt,  melting  points,  and 
temperature  of  solidification  of  solu- 
tions of  (Krafft),  a.,  ii,  472. 
Brazilein,  constitution  of  (Gilbody  and 
Perkin),   p.,   1899,   75;    (Feuer- 
stein  and  von  Kostanecki),  A,, 
i,  539. 
action  of  potassium  acetate  on  (Per- 
kin), T.,  443  ;  P.,  1899,  66. 
and  acetyl  derivatives  (Herzig),  A., 
i,  381. 
Brazilin,  constitution  of  (Gilbody  and 
Perkin),   P.,   1899,   75;   (Feuer- 
STEiN  and  voN  Kostanecki).  A., 
i,    538  ;    (Schall),    A.,    i,    539  ; 
(Herzig),  A.,  i,  821. 
derivatives  of  (Gilbody  and  Perkin), 

P.,  1899,  27. 
decomposition  products  of  (Herzig), 
A.,  i,  381. 
Brewing,    influence  of  mineral   consti- 
tuents of  water  used  in  (Lott),  A., 
ii,  683. 
sugars,    analysis    of    (Morris),    A., 
ii,  187. 
Broad  bean.   See  Agricultural  chemistry. 
Brochantite  from  Chili  (Abzruni,  Thad- 
d:6eff,  and  Dannenberg),  A.,  ii,  563. 
Bromal  hydrate,  heat  of  dissolution,  and 

crystalline  form  of  (Pope),  T.,  460. 
Bromine   in  Vesuvian   products    (Mat- 
TEUcci),  A.,  ii,  600. 
solubility  of,   in  water   (Dietz),  A., 

ii,  150  ;  (Winkler),  A.,  ii,  742. 
solution     of,      in     compressed     gases 

(Villard),  a.,  ii,  143. 
decomposition  of  water  by  (Berthe- 
lot), A.,  ii,  197. 
compounds,    colour  and    stability   of 

(Kastle),  a.,  ii,  476. 
Hydrobromic     acid,     preparation    of 
(Vandenbebghe),     a.,     ii,     150 ; 
(Menschutkin),  a.,  i,  500. 
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Bromine : 

Hydrobromic         acid,         aminolytic 
constants  of  aniline  and  pyridine 
in     presence    of    (Goldsohmidt 
and  Salcher),  A.,  ii,  551. 
decomposition  of,  by  oxygen  (Ber- 
thelot),  a.,  ii,  197. 
Bromic  acid,  action  of  hydrogen  perox- 
ide on  (Tanatar),  a.,  ii,  414. 
oxidation    of   iodide    by,    catalytic 
action  in  (Schiloff),  A.,  ii,  147. 
Bromates,    electrolytic    formation    of 
(Vaubel),  a.,  ii,  88. 
action  of,  on  acidified  iodides  (Wag- 
ner), A.,  ii,  326. 
detection  of  chlorates  and  iodates  in 
presence  of  (ViTALi),  A.,  ii,  803. 
Bromine,     detection,    estimation,    and 
separation  of  : — 
detection   of  small  quantities  of,    in 

chlorides  (Baubigny),  A.,  ii,  516. 
estimation  of  (Bougault),  A.,  ii,  803  ; 

(DENiGi;8),  A.,  ii,  826. 
estimation  of,  in  organic   substances 

(LoNGHi),  A.,  ii,  328. 
estimation  of,  in  presence  of  chlorides 

(Baubigny),  A.,  ii,  516. 
estimation  of,  in  presence  of  chlorine 
and  iodine  (Baubigny),  A.,  ii,  244. 
estimation  of  chlorine  in  large  quan- 
tities of  (Baubigny),  A.,  ii,  61  J. 
separation  of  chlorine  and  iodine  from 
(Swinton),A.,  ii,  122;  (Speketer), 
A.,  ii,  123  ;  (Baubigny),  A.,ii,  328. 
Bromoform,  depression  of  freezing  point 
of  o-nitrophenol  by   (Ampola  and 
RiMATORi),  A.,  ii,  353. 
action  of  solution  of  aluminium  brom- 
ide in  carbon  disulphide  on  (Kono- 
waloff),  a.,  i,  471. 
action  of  bromine  on,  in  presence  of 
aluminium  bromide  (Mouneyrat), 
A.,i,  397. 
estimation  of  (Richard),  A.,  ii,  527. 
Brongniardite,  possible  identity  of,  with 

diapliorite  (Spencer),  A.,  ii,  108. 
Bronzite,   from    N.    Carolina  (Hidden 
and  Pratt),  A.,  ii,  300. 
from    the   Zinjenj    meteorite    (Meli- 
koff),  a.,  ii,  771. 
Brookite  from  Dublin  (O'Reilly),   A.. 

ii,  497. 
Brucine,  formula  of,  and  water  of  crys- 
tallisation ;    methyl  derivatives    of 
(MouFANG  and  Tafel),  A.,  i,  309. 
action    of    o-xylyleuic     bromide    on 

(ScHOLTz),  A.,  i,  649. 
A^^^iodide  (Prescott),  A.,  i,  90. 
hydrate,  nitro-,  and  its  platinochlor- 
ide,    mercurichloride,    and   bideme- 
ihyl     derivative     (Moufang     and 
Tafel),  A.,  i,  309. 


Brncine,  hydrazoate  (Pommerehne),  A., 
i,  88. 
d-  and  Z-mandelates  (McKenzie),  T., 

967. 
detection    of,    with    Piutti's    reagent 

(SCARPITTI  ;        SiMONCELLi),         A., 

ii,  344. 
separation       of       strychnine       from 

(Stoeder),  a.,  ii,  715. 
Bracinic  acid,  and  nitrosamine  hydro- 
chloride,  and   methiodide  (Moufang 
and  Tafel),  A.,  i,  309. 
Brucite  from  Sweden,  origin  of  (Sjog- 
ren), A.,  ii,  761. 
Buckwheat.      See    Agricultural    chem- 
istry. 
Burette,      automatic      (Richmond  ; 

Stokes),  A,,  ii,  450. 
new  form  of,  and  improved  form  of 

Erdmann's  float  for  (Gawalowski), 

A.,  ii,  515. 
a    method    of    using    (Stober),    A., 

ii,  552. 
tso-Butaldazine,  and  its  reduction,  and 
the  action  of  bromine  on  it  (Franke), 
A.,  i,  329. 
wo-Butaldehyde,    action    of    potassium 

carbonate,  of  sodium  acetate,  and  of 

alcoholic  soda,  on  ;   also  condensa- 
tion   with    acetone    (Franke    and 

Kohn),  a.,  i,  10. 
condensation  with  benzaldehyde  (Stri- 

tar),  A.,i,  889. 
action  of  ethylenediamine  on  (Kolda), 

A.,  i,  328. 
action    of,    on     ethylenic    glycol    in 

presence  of  phosphoric  acid  (Ver- 

ley),  a.,  i,  666. 
action  of  potassium  cyanide  on  (Kohn), 

A.,  i,  328. 
condensation  of,  with  propionic  acid 

(Kietreiber),  a.,  i,  331. 
iso-Butaldol,      action      of       hydrazine 

hydrate       on       (Franke),       A., 

i,   329. 
cyanhydrin,  preparation  of  (Claisen), 
A.,  i,  667. 

and    its    hydrolysis   (Kohn),    A. 
i,  328. 
7i-Batane,    from    the    decomposition   of 

hexane  by  aluminium  chloride,  and 

solubilityinamylic  alcohol  (Friedel 

andGoRGEu),  A.,  i,  181. 
tetrahrox&o-    {erythrcne    tetra&rowwfe) 

formation      of      (Miller      and 

Tschitschkin),  a.,  i,  789. 
ojSy-^richloro-,    i87-rfichloro-o-bromo-, 

o-chloro-)87-i^ibromo-,   and   a^y-tri- 

bromo-  (Charon),  A,,  i,  848. 
rfinitro-,  from  the  action  of  nitric  acid 

on  ethyl  butyl  ketone  (Fileti  and 

PoNZio),  A.,  i.  111. 
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*so-Butaiie,   ratio  of  specific  heats   for 
(Daniel  andPiERRON),  A.,  ii,  725. 

/rtbromo-  and  tetrabromO'  (Mouney- 
rat),  a.,  i,  787. 
cycZo-Butane,    cyano-  {cyanotetramethyl- 

ene  ;  cjclobutanecarboxylonitrile) 

(Carpenter  and  Perkin),  T.,  932. 
Butanedicarboxylic  acids.     See  : — 

Adipic  acid. 

Dimethylsuccinic  acids. 

Ethylsucciuic  acid. 

Methylglutaric  acids. 
cycZo-Butanedicarboxylic    acid     {tetra- 

methylenedicarboxylic   acid),    and    its 

cyano-derJvative     (Carpenter      and 

Perkin),  T.,  930,    932;    P.,    1899, 

134. 
Butanetetracarboxyllc  acid  {cthylidenc- 

bis7nalonic  acid),  ethylic  salt  (Knoe- 

venagel),  a.,  i,  116. 
Butenoic  acids  (a-  and  fi-methylacrylic 

acids),     nitriles    of     (Henry),     A., 

i,  257. 
Butenoic  acid  {vinylacetic  acid),  nitrile 

of  (Henry),  A.,  i,  257. 
Butinene  (divinyl),  formation  of  (Cha- 
ron), A.,  i,  848. 
sec-Butoxysuccinic  acid,  and  wo-Butoxy- 

succinic  a«id,  and  rotatory  powers  of 

(Purdie  and  Pitkeathly),  T.,  155, 

156. 
Butter,  adulterations  of  (Cochran),  A,, 
ii,  709  ;  (Pfeiffer),  A.,  ii,  823. 

analysis    of     (Gadd  ;     Zega),      A. , 
ii,  823. 

detection  of  sesame  oil  in  (Soltsien), 
A.,ii,  71. 

estimation  of  boric  acid  in  (Vadam), 
A.,  ii,  57. 

examination  of  (Leonard),  A.,  ii,  190. 

examination  of,  cryoscopically  (Pou- 
ret),  a.,  ii,  710. 

fatty  acids  of  (Henriques),  A.,  ii,  258. 

Reichert-Meissl    numbers    for    (van 
Run),  a.,  ii,  822. 

rancidity    of   (Soala),    A.,    i,    478 ; 
(Amthor),  a.,  ii,  259. 

See  also  Agricultural  chemistry. 
Butter-fat,  physical  and  chemical  con- 
stants of  (Browne),  A,,  ii,  709. 
tso-Butylacetic  acid.     See  Hexoic  acid. 
iso-Butylacetonitrile.       See    iso-Hexo- 

nitrile. 
wo-Butylisoaconic    acid     (Fittig    and 

Erlenbach),  a.,  i,  339. 
Butylamine,  5-chloro-  (Schlinck),  A., 

i,  540. 
zso-Butylamine,  action  of  aqua  regia  on 

(Solonina),  a.,  i,  663. 
iso-  and  pseudo-BvLtjlsimines,   action  of 

nitrosyl  chloride  on  (Solonina),  A., 

i,  473. 


wo-Butylaticonic  acid,  and  its  c^ibrom- 

ide  ;  also  its  conversion  into  isohntyl- 

itaconic  acid  (Fittig  and  Erlenbach), 

A.,  i,  338. 

ier^^-Butylbenzaldehyde  (Verley),  A., 

i,  424. 
^er^-Butylbenzene,   formation  of  (Ver- 
ley), A.,  i,  425. 
ier^^j-Butylbenzoic  acid,  c^mitro-  (Ver- 
ley), A.,  i,  424. 
Butylbenzoic  acids,  m-  and  p-  (Kono- 

waloff  aud  Egoroff),  A. ,  i,  801. 
^e/"^^-Butylbenzylic  alcohol,  its  acetate, 
bromide,  and  oJmitro- derivative  (Ver- 
ley), A.,  i,  424. 
Butylbornylamine,   hydrochloride,   hy- 
driodide,  nitrite,  platinochloride  ( FoR- 
STER),  T.,  950;  P.,  1899,  72. 
zso-Butylchlorophosphine,    and    action 
of    water,   chlorine,   and  sulphur    on 
(Guichard),  a.,  i,  563. 
iso-Butylcitraconic  acid,  and  its  anhy- 
dride ;  also  the  action  of  bromine  on 
it,  and  its  conversion  into  z'sobutyl- 
itaconic  acid  (Fittig  and  Schir- 
macher),  a.,  i,  338. 
oxidation    of   (Fittig    and    Kaehl- 
brandt),  a.,  i,  418. 
7-Butylcrotononitrile.       See    Octenoic 

acid,  nitrile  of. 
wo-Butylene  (Jocitsch),  A.,  i,  748. 
a-bromo-  (Solonina),  A.,  i,  681. 
c^zbromo-,    action    of    ethylic    sodio- 
malonate  on  (Ipatieff),  A.,  i,  481. 
a-dichlovO'    (Jocitsch),   A.,   i,    748  ; 
(Jocitsch    and    Faworsky),    A., 
i,  786. 
i|/-Butylene  (dimethylethylenc),  action  of 
nitric  anhydride  aud  peroxide  on 
(Demjanoff),  a.,  i,  845. 
a-brotno-     {crotonylic    bromide),    and 
action    of    potassium   formate    on 
(Charon),  A.,  i,  848. 
;8-bromo-  (Solonina),  A.,  i,  681. 
dihxovi\o-,    action    of    zinc    dust    on 

(Ipatieff),  A,,  i,  470. 
o-chloro-    {crotonylic  chloride)    (Cha- 
ron), A.,  i,  848. 
o-iodo-    {crotonylic    iodide),    and     its 
polymeride  (Charon),  A.,  i,  848. 
Butylenedicarboxylic  acids.     See  : — 
Methylmesaconic  acid. 
Mcthylitaconic  acid. 
Pyrocinchonic  acid. 
'i6'o-Butylenic    bromide    (Mouneyrat), 
A.,  i,  787. 
a7-glycol,  j8;8-bromonitro-  (Maas),  A., 

i,  322. 
nitrosate  (Demjanoff),  A.,  i,  845. 
wo-Butylethanetricarboxylic  acid 

{hexanctricarboxylic  acid),   aud    salts 
(Fittig  and  Thron),  A.,  i,  337. 

t)6— 2 
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iS-m-Butylglutaric     acid     {heptanedi- 
carboxylic  acid)  (Knoevenagel),  A., 
i,  116. 
M-Butylic  alcohol,  specific  heat  and  heat 

of  vaporisation  of  (Luginin),  A., 

ii,  269. 
heat  of  combustion  of  (Zouboff),  A., 

ii,  589. 
critical  temperature    of  mixtures  of, 

with  ethane  (Kuenen  and  Robson), 

A.,  ii,  356. 
aluminium      derivative      of      (TiST- 

SOHENKO),  A.,  i,  408. 
sodium     derivative,     action     of,     on 

ethylic  salts  of  a-bromo- fatty  acids 

(Bischoff),  a,,  i,  670. 
?i-Butylic  alcohol-)    )87-c?ibromo-    (Cha- 
ron), A.,  i,  848. 
iso-Butylic  alcohol,  dielectric  constant 

of,  temi^erature  coefficient  of  (Abegg 

and  Seitz),  A,,  ii,  623. 
specific  heat  and  heat  of  vaporisation 

of  (Ltjginin),  a.,  ii,  269. 
heat  of  combustion  of  (Zouboff),  A., 

ii,  589. 
depression  of  freezing  point  of  o-nitro- 

phenol  by  (Ampola  and  Rimatori), 

A.,  ii,  353. 
and  its   benzenesulphonate,    velocity 

of   reaction    between    (Sagrebin), 

A.,  ii,  735. 
action    of    aluminium    amalgam    on 

(TiSTSCHENKO),  A.,  i,  408. 
action   of   phosphorus   tribromide  on 

(Menschutkin),  a.,  i,  937. 
sodium    derivative,     action     of,     on 

ethylic  salts  of  a-bromo-fatty  acids 

(Bischoff),  A.,  i,  670. 
5ec-Butylic  alcohol  (methylethylcarbinol), 
action    of   aluminium    amalgam     on 
(Tistschenko),  a.,  i,  408. 
for«-Butylic  alcohol  [trimethylcarhinol), 

heat  of  combustion  of  (Zouboff), 

A.,  ii,  589. 
effect    of    pressure   of  melting  point 

curve       of        (Tammann),         A., 

ii,  636. 
depression  of  freezing  point  of  o-nitro- 

phenol  by  (Ampola  and  Rimatoki), 

A.,  ii,  353. 
action    of    aluminium     amalgam    on 

(Tistschenko),  A.,  i,  408. 
sodium  derivative,  action  of,  on  ethylic 

salts  of  a-bromo-fatty   acids  (Bis- 
choff), A.,  i,  670. 
phenylurethane   of  (Lambling),    A., 

i,  53. 
Butylic  alcohols,  electrical  dispersion  of 

(Lowe),  A.,  ii,  201. 
n-  and  iso-Butylic  amylic  ethers,  density, 
specific  rotation  and  molecular  volume 
of  (Fbankland),  T.,  360. 


wo-Butylic  bromide,  action  of  bromine 
on,  in  presence  of  aluminium 
bromide  and  chloride  (Mouneybat), 
A.,  i,  786. 

iodide,  action  of,  on  zinc  ethyl  iodide 
(Simonowitsch),  a.,  i,  471. 
fer^Butylic  hydrogen   carbonate  (Hem- 
pel  and  Seidel),  A.,  ii,  152. 
wo-Butylideneacetoacetic   acid,  ethylic 

salt,    condensation  of,    with    ethylic 

malonate  (Barbier  and  Grignard), 

A.,  i,  112. 
wo-Butylideneacetone,   from    condensa- 
tion of  tjsobutaldehyde  with  acetone, 

and  its  oxime  (Franke  and  Kohn), 

A.,  i,  11. 
iso-Butylideneazine,     and     its     hydro- 
chloride ;  also  the  action  of  potash  on 

the  latter  (Franks),  A.,  i,  247. 
wo-Butylidenebismalonic  acid  {hexane- 

tetracarhoxylic     acid),     ethylic     salt 

(Knoevenagel),  A.,  i,  116. 
Butylidenecyanhydrins.  Seea-Hydroxy- 

?i-valeronitrile      and      o-Hydroxywo- 

valeronitrile. 
wo-Butylitaconic  acid,  and  its  conversion 
into    25obutylparaconic    acid  ;    also 
its  reduction   (Fittig  and  Schir- 
macher),  a.,  i,  338. 

oxidation    of    (Fittig    and    Kaehl- 
brandt),  a.,  i,  418. 
Butylmalonic  acid,   and  its  potassium 

salts,  heats  of  solution  and  formation 

of  (Massol),  a.,  ii,  547. 
iso-Butylmesaconic   acid,    and  its  con- 
version   into    wobutylitaconic  acid 
(Fittig    and    Schirmacher),    A., 
i,  338. 

oxidation    of    (Fiitig    and    Eaehl- 
BRANDT),  A.,  i,  118. 
wo-Bntyl-jS-naphthylic  methylic  ether 

(Cahen),  a.,  i,  617. 
Butylnitramine,  action  of  sulphuric  acid 

on  (Franchimont  and  Umbgrove), 

A.,  i,  106. 
wo-Butyloxychlorophosphine  (Gui- 

chard),  a.,  i,  564. 
zso-Butylparaconic    acid,    formation  of 

(Fittig    and     Schirmacher),     A., 

i,  338. 
tso-Butylj^oparaconic     acid,     and     its 

bromo-derivative  (Fittig  and  Erlen- 

bach),  a.,  i,  339. 
Butylphenol,  synthesis  of  (Gurewitsch), 

A.,  i,  880. 
^j-wo-Butylphenylglyoxylic  acid  (Ver- 

ley),  A.,  i,  425. 
wo-Butylphosphinic  acid  and  wo-Butyl- 

phosphinous    acid    (Guichard),   A. 

i,  564,  565. 
Butylphthalimide,   5-bromo-  ..(Gabriel 

and  Maass),  A.   i  595. 
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^50-Butylpyruvic  acid,  and  its  phenyl - 
hydrazone(FiTTiGandKAEHLBRANDT), 
A.,  i,  118. 
^50-Butylsuccil^ic    acid    (hexanedicarb- 
oxylic  acid),  formation  of  (Fittig 
andTHRON),  A.,  i,  337. 
and  its  oxidation  (Fittig  and  Bur- 
well),  A.,  i,  337. 
and  its  paratolilic  acid  and  paratolil 
(Hjelt),  a.,  i,  332. 
sec-Butylthiocarbamide  (Gadamer),  A., 

i,  534. 
scc-Butylthiocarbimide,    from    essential 
oil  of  Cochleria  officinalis  (Gadamer), 
A.,  i,  534. 
wo-Butylthiochlorophospliine         (Gui- 

chard),  a,,  i,  564. 
iso-Butylthiophosphinicphenylhydrazide 

(GuicHARD),  A.,  i,  565. 
^er^^-Butyltoluene,  preparation  of,  and 

diniivo-  (Verley),  A.,  i,  424, 
wo-Butylxanthic   acid,   potassium  salt, 
electrolysis  of  solution  of  (Schall  and 
Kraszler),  a.,  i,  414. 
wo-ButyraldoI,     action     of     hydrazine 

hydrate  on  (Franke),  A.,  i,  247. 
Butyramide  and  wo-Butyramide,  prepa- 
ration of  (Aschan),  a.,  i,  14. 
Butyramidoazobenzene,   a-bromo-,   and 
its  lactyl  derivative  (Bischoff   and 
Kaiserstein),  a.,  i,  231. 
iso-Butyramidoazobenzene,       o-bromo- 
(Bischoff    and    Sobolewski),     A., 
i,  231. 
Butyric    acid,    physical    constants    of 
(Scheij),  a.,  i,  668. 
diffusion  velocity  and  association  of 

(HiJFNER),  A.,  ii,  9. 
amylic  salt,  density,  specific  rotation, 
and  molecular  volume  of  (Frank- 
land),  T.,  358. 
Z-amylic   salt,    molecular  rotation  of 

(Walden),  a.,  ii,  622. 
ethoxyphenylic    salt    (Merck),    A., 

i,  802. 
separation  of  acetic,  formic,  and  pro- 
pionic   acids    from    (Haberland), 
A.,  ii,  631. 
separation  of,  from  other  fatty  acids 
(Holzmann),  a.,  ii,  68. 
Butyric    acid,    a-bromo-,   ethylic    salt, 
action  of  benzylaniline  and  di- 
phenylamine    on    (Bischoff), 
A.,  i,  125. 
action  of  sodium  butoxides,  iso- 
amyloxide,       octyloxide,      iso- 
capryloxide,    methoxide,     eth- 
oxide,  and  n-  and  250-propoxides 
on  (Bischoff),  A.,  i,  669,  670. 
a-,  )8-,  and  7-chloro-,  methylic,  allylic, 
and  propyl ic  salts  of  (Henry),  A., 
i,  255. 


Butyric    acid,    i8-chloro-,    ethylic    salt 
(Henry),  A.,  i,  257. 
^y-diQ\\\oxo;  and  its  ethylic  salt  and 

nitrile  (Lespieau),  A  ,  i,  790. 
aaj8-<nchloro-,  electrolysis   of  (Troe- 
ger  and  Ewers),  A.,  i,  667. 
ISO-Butyric    acid   {dimethylacetic   acid), 
depression  of  freezingpoint  of  o-nitro- 
phenol  by  (Ampola  and  Rimatori), 
A.,  ii,  353. 
silver  salt,  solubility  of  (Arrhenius), 

A.,  ii,  360. 
benzylic  salt  (Bodroux),  A.,  i,  678. 
ethylic  salt,  velocity  of  formation  and 
hydrolysis    of    (Sudborough    and 
Lloyd),  T.,  474;  P.,  1899,  3. 
separation  of,  from  other  fatty  acids 
(Holzmann),  A.,ii,  68. 
z'so-Butyric     acid,      o-bromo-,     ethylic 
salt,  velocity  of  formation  and 
hydrolysis     of    (Sudborough 
and     Lloyd),    T,,     474;    P., 


action  of   benzylaniline  and  di- 
phenylamine  on  (Bischoff,  A., 
i,  125. 
action  of  sodium  butoxides,  iso- 
aniyloxide,  octyloxide,  and  iso- 
capryloxide  on  (Bischoff),  A., 
i,  670. 
condensation    of,     with     ethylic 
acetoacetate,      methylacetoaee- 
tate,  malonate,  methylmalonate, 
and     cyanacetate     (Bone    and 
Sprankling),  T.,  847. 
action  of  the  sodium  derivatives 
of  ethylic  malonate  and  ethylic 
cyanacetate     on    (Bone),     P., 
1899,  5. 
action  of  sodium  methoxide,  eth- 
oxide,  and  n-  and  tso-propoxides 
on  (Bischoff),  A.,  i,  669. 
wo-Butyric  chloride,  action  of  zinc  ethyl 
on   (Ponzio    and    de    Gaspari)   A., 
i,  252. 
wo-Butyroanilide,  a-bromo-  (Bischoff), 

A.,  i,  278. 
n-  and  ^«o-Butyrobenzylamide,  a-bromo- 
(Bischoff    and    Tschunkew),     A., 
i,  277. 
n-     and    wo-Butyrobenzylanilides,     a- 

bromo-  (Bischoff),  A.,  i,  126. 
n-   and  wo-Butyrodiphenylamides, 
o-bromo-  (Bischoff),  A.,  i,  126, 
Butyrodipbenylhydrazide,      a-bromo- 

(Bischoff),  a,,  i,  278, 
Butyrolactone,  from  reduction  01 
;8-aldehydopropionic  acid(PERKiN  and 
Sprankling),  T.,  17. 
w-  and  iso-Butyro  -o-nitranilides ,  a  -brom  o- 
(Bischoff  and  Papke),  A., 
i,  278. 
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n-  and  Mo-Butyro-wj-nitranilides, 

a-bromo-(  BisciiOFF  and  Wajsciij  anz), 

A.,  i,  278. 
n-  and  ?so-Butyro-jt?-nitranilides, 

o-bromo-  (  Bischoff  and  Hirschfelp), 

A.,  i,  278. 
Butyronitrile    (propylic    cyanide),    con- 
ductivity of  electrolytes  in  (Dutoit 
and  Fridericii),  A.,  ii,  350. 

7-bromo-,      7-chloro-,      and      7-iodo- 
(Henry),  a.,  i,  183. 

7-cliloro-,  action  of  potash  on  (Henry), 
A.,  i,  257,  675. 

nitro-,  and  action  of  hydrochloric  acid 
on  it  (Henry),  A.,  i,  251. 
wo-Bntyrophenylhydrazide,  preparation 

of  (Leighton),  a.,  i,  51. 
n-  and  *50-Butyropiperidides,  a-bromo- 

( Bischoff  and  Holm),  A.,  i,  230. 
n-  and  Mo-Butyryl-m-toluidides  and  -m- 

xylidides,    a-bromo-  (Bischoff   and 

Papke),  a.,  i,  278. 
Butyrylcarbazole,  o-bromo-  (Bischoff 

and  Kartjkowski),  A.,  i,  231. 
zw-Butyryl-jo-cymene,     preparation     of 

(Yerley),  a.,  i,  434. 
n-  and  ^so-Butyryllnalic  acids,  ethereal 

salts,  specific  rotations  and  molecular 

volumes  of  (Frankland),  T.,  348,  352. 
iw-Butyrylmalonic    acid,    ethylic    salt 

(Knoevenagel  and  Faber),  A.,  i,  146. 
Buxine,  crystallisation  of  (Soholtz),  A., 

i,  92. 


Cacao    butter,    adulteration   of    (Lew- 

kowitsch),  a.,  ii,  712. 
Cacothelin.       See    Bidemethylnitro- 

brucine  hydrate. 
Cadinene,    from   oil  of  Angostura  bark 

(Beckurts  and  Troeger),  A.,  i,  65. 
Cadmium,  potential  difference  between, 
and  solutions  of  its  salts  in  organic 
solvents  (Kahlenberg),  A.,  ii,  624. 

boiling  point  and  latent  heat  of 
vaporisation  of,  and  chloride,  arid 
bromide,  latent  heats  of  fusion  of, 
and  melting  and  boiling  points  of 
chloride  (Weber),  A.,  ii,  725. 

heat  of  vaporisation  of  (Suther- 
land), A.,  ii,  7. 

lieat  of  amalgamation  of  (Richards 
and  Lewis),  A.,  ii,  267. 

in  copper  or  silver  precipitated  by  its 
use  (Shengle  and  Smith),  A., 
ii,  749. 

action  of,  on  sulphuric  acid  (Adie), 
P.,  1899,  133. 

action  -of  sulphuric  and  sulphurous 
acids  on  (Berthelot),  A.,  ii,  283. 


Cadmium  amalgams  of  different  concen- 
trations, electromotive    force  between 
(Cady),  a.,  ii,  395. 
Cadmium  salts,    diffusion  of  light  by 
solutions  of  (Spring),  A.,  ii,  585. 
absorption     of     Rontgen     rays      by 
(Hi^:BERTand  Reynaud),  A.,  ii,  586. 
reduction    of,    by    calcium    carbide  ; 
alloys  with  calcium  (Tarugi),  A., 
ii,  749. 
haloid,     solubility     of,     in    alcohols 
(Rohland),  a.,  ii,  144. 
Cadmium  antimonate  (Senderens),  A., 
ii,  557. 
pyroarscnite  (Reichard),  A.,  ii,  23. 
bromide,  molecular  refraction  and  den- 
sity of  solutions  of  (Hallwachs), 
A.,  ii,  462. 
hydrates  of  (DiETz),  A.,  ii,  221. 
double  ammonio-compounds  of,  with 
mercuric    cyanide    (Varet),   A., 
i,  99. 
chloride,  spark -spectrum  of  (de  Gra- 
MONT),  A.,  ii,  137. 
transference  ratio  of,  with  various 

septa  (Bein),  A.,  ii,  399. 
molecular   weight  of,    in  urethane 

(Castoro),  a.,  ii,  360. 
hydrates  of  (Dietz),  A.,  ii,  221. 
ammoniacal,  dissociation  pressures 
of  (Lang  and  Rigaut),  T.,  883  ; 
P.,  1899,  182. 
potassium    chloride,    conductivity  of 
aqueous    solutions  of   (Jones    and 
Ota),  a.,  ii,  587. 
strontium  chloride,   and  barium,  po- 
tassium  or  sodium  bromides,  con- 
ductivities of  solutions  of  (Jones 
and  Knight),  A.,  ii,  628. 
iodide,  molecular  refraction  and  density 
of  solutions  of  (Hallwachs),  A., 
ii,  462. 
spark  spectrum  of  (de  Gramont), 

A.,  ii,  137. 
conductivity  of,  in  organic  solvents 
(Dutoit    and    Friderich),   A., 
ii,  351. 
solubility  of  (Dietz),  A.,  ii,  221. 
double  am  m  on  io- com  pound  of,  with 
mercuric   cyanide  (Varet),    A., 
i,  99. 
reactions  of,  in  ethylic  acetate  (Nau- 
mann),  a.,  ii,  423. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
molybdiodate  (Chretien),  A.,  ii,  363. 
nitrate,  hydrates  of  (Funk),  A.,  ii,209. 
oxide,       apparent        volatility        of 

(Richards),  A.,  ii,  101. 
sulphate,  boiling  point  of  solutions  of, 
containing  sodium   chloride   (Gor- 
don,  Henderson,   and    Harring- 
ton), A.,  ii,'141. 
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Cadmium  sulphate,  densities  of  solutions 
of    (Barnes     and     Scott),     A., 
ii,  406. 
potassium     jsaratungstate      (Hallo- 
PEAu),  A.,  ii,  160. 
Cadmium  organic  compounds  : — 

antipyrine  salicylate  (Sohuyten),  A., 

i,  306. 
azoimide,  and  its  pyridine  compound 

(CuRTius  and  Rissom),  A.,  ii,  92. 
phenylhydrazine  dithionate  and  thio- 

sulphate  (Moitessier),  A.,  i,  688. 
pyridine  and  quinoline,   salts  (Reit- 

zenstein),  a.,  i,  163. 
tripyridine  sulphate  dihydrate  (Reit- 

zenstein),  a.,  i,  162. 
Triethylenediaminecadmium        salts 
(Werner,  Megerle,  Pastor,  and 
Spruck),  a.,  i,  856. 
Cadmium,    detection,    estimation,   and 
separation  of: — 
detection   of    copper    in   presence    of 

(Trey),  A.,  ii,  182. 
estimation  of  silver  and  mercury  in 

presence  of  (Kollock),  A.,  ii,  811. 
precipitation  of,  by  hydrogen  sulphide 

(Meldrum),  a,,  ii,  812. 
separation    of   antimony  and    arsenic 

from  (Atkinson),  A.,  ii,  615. 
separation  of   copper    from    (Borne- 

mann),  a.,  ii,  813. 
separation   of    iron    from    (Storten- 

beker),  a.,  ii,  126. 
separation    of    mercury    from    (Jan- 
NASCH  and  Devin),  A.,  ii,  59. 
Cadmium-boracite,     containing     iodide 

(Allaire),  A.,  ii,  156. 
Cadmium-cell,    electromotive     force    of 

(Kahle),  a.,  ii,  348. 
Caesium,  preparation  of  (Erdmann  and 
Menke),  a.,  ii,  483. 
specific    gravity    of    (Menke),     A., 

ii,  483. 
ion,  velocity  of,  in  flames  (Wilson), 
A.,  ii,  723. 
Caesium  azoimide  (Curtius  and  Rissom), 
A. ,  ii,  92. 
c^ifluoriodate  (Weinland  and  Lauen- 

stein),  a.,  ii,  364. 
moMofluorophosphate,      <iifluorodisul- 
phate,      and     moTiofluorodithionate 
(Weinland  and  Alfa),  A.,  ii,  595. 
selenibromide  (Lenher),  A.,  ii,  19. 
silicate,    hydrolysis    of,    in    aqueous 
solution    (Kahlenberg    and    Lin- 
coln), A.,  ii,  95. 
sulphate  crystals,   thermal  expansion 

of  (Tutton),  a.,  ii,  630. 
iron  alum    and  cobalt  alum    (Howe 

and  O'Neal),  A.,  ii,  103. 
manganese      alum      (PicciNi),       A., 
ii,  367. 


Caesium    persulphate,    preparation    and 
solubility  of  (Foster  and  Smith),  A., 
ii,  747. 
Caffeine,  properties  of  (Tassilly),  A., 
i,  174. 
derivatives,  distinction  of,  from  theo- 
bromine    derivatives     (Brunner), 
A.,  i,  306. 
fate  of,  in  the  living  body  (Albanese), 

A.,  ii,  777. 
estimation  of  (Brunner  and  Leins), 
A.,   ii,   261  ;    (Ladd),  A.,  ii,  262  ; 
(Gadamer),  a.,  ii,  390. 
estimation  of,  in  coffee  (Tassilly),  A., 

ii,  134. 
separation  of  theobromine  from  (Brun- 
ner and  Leins),  A.,  ii,  261. 
aZ^-Caffeine,    conversion   of,  into  allo- 

caffuric  acid  (Torrey),  A.,  i,  86. 
«ZZo  Caffuric  acid  and  its  decomposition 

products  (Torrey),  A.,  i,  86. 
Galadium    btclbosum,     constituents     of 

(Hi^bert),  a.,  i,  240. 
Calamine,  from  Arkansas  (Miller),  A., 

ii,  761. 
Calcium,  preparation  of  (Lengyel),  A., 
ii,  218. 
properties  of  (Moissan),  A.,  ii,  153. 
heat  of  combustion  of  (Ditte),  A., 
ii,  426. 
Calcium  alloys,  formed  by  reduction  of 
metallic   salts   by    calcium   carbide 
(Tarugi),  a.,  ii,  749. 
with     bismuth,     magnesium,      zinc, 
nickel,  tin,  and  mercury  (Moissan), 
a.,  ii,  153,  154. 
Calcium     amalgams      (Ferine),       A., 
iil55. 
of    different    concentrations,    electro- 
motive force   between  (Cady),  A., 
ii,  394. 
Calcium  salts,  absorption   of   Rbntgen 
rays  by  (Hubert  and   Reynaud), 
A.,  ii,  586. 
agents   for    removing,    from    natural 

waters  (Griffin),  A.,  ii,  655. 
relation  of,  to  fibrin  formation  (Ham- 
marsten),  a.,  ii,  776. 
Calcium      ammonia,      and      calcamide 
(Moissan),  A.,  ii,  153,  154. 
antimonate  (Senderens),  A.,  ii,  557. 
arsenide  (Lebeau),  A.,  ii,  288. 
azoimide  (CuRTius  and  Rissom),  A., 

ii,  92. 
boride  (Moissan),  A.,  ii,  154. 
bromide,  spark-spectrum  of(GRAMONT), 

A.,ii,  137. 
carbide,  formation  of  (Moissan),  A., 
i,  241. 
colour  of  (Moissan),  A.,  ii,  219. 
impurities  in,   silicide   (Le  Chatb- 
lier),  a.,  ii,  219. 
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Calcium    carbide,    action   of  water  on 
(Moissan),  a.,  ii,  155. 
reducing  action  of,  on  copper  oxide, 
and  on  metallic  salts  (Tarugi), 
A.,  ii,  749, 
carbonate,  in  the  efflorescence  on  walls 
(van  Erp),  a.,  ii,  96. 
reduction      of,       by       aluminium 

(Franck),  a.,  ii,  102. 
estimation  of,  in  marl  and  in  soil 
(Mayer),  A.,  ii,  385. 
hydrogen  carbonate  (Kippenberger  ; 
Treadwell),  a.,  ii,  220. 
action  of,  on  alkali  sulphate(  Vater), 
A.,  ii,  109. 
chlorate,     electrolytic     formation    of 
(Oettel),  a.,  ii,  219;  (Foerster 
and  Yorre),  A.,  ii,  280. 
siiJchloride  (Moissan),  A.,  ii,  154. 
chloride,   transference  ratio   of,    with 
various  septa  (Bein),  A.,  ii,  399. 
electrolysis  of  aqueous  solutions  of 
(BiscHOFF  and   Foerster),   A., 
ii,  89. 
heat  of  dilution  of  (Dunnington 

and  Hoggard),  A.,  ii,  728. 
hydrated,  effect  of  pressure  on  melt- 
ing point  curve  of  (Tammann), 
A. ,  ii,  636. 
thermal  change  on  diluting  a  satu- 
rated solution  of  (Pollok),   P., 
1899,  8. 
contraction  of  aqueous  solutions  of, 
on  dilution  (Wade),  T.,  270  ;  P., 
1899,  8. 
absorption  of  water  vapour  by  (Btjs- 
nikoff),  a.,  ii,  361. 
chloraluminate        (Friedel),        A., 

ii,  366. 
ammonium  chloride,  dissociation   of, 
change  of  entropy  in  (Matignon), 
A.,ii,  273. 
uranium  chloride  and  bromide  (Alot), 

A.,  ii,  556. 
hydride,  preparation  and  properties  of 
(Moissan),  A.,   ii,    25;    (Leng- 
yel),  a.,  ii,  218. 
sulphide,  phosphide,  arsenide,  anti- 
monide,  and  silicide,  from  metallic 
calcium  (Moissan),  A.,  ii,  153. 
hydroxide,     electrolysis    of    aqueous 
solutions  of  (Glaser),  A. ,  ii,  79. 
solubility  of,  in  solutions  of  ammo- 
nium chloride  (Noyes  and  Cha- 
pin),  a.,  ii,  405. 
iodate,    crystalline    (Schtjlten),    A., 

ii,  161. 
siiJiodide  (Moissan),  A.,  ii,  154. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
molybdiodate  (Chretien),  A.,  ii,  363. 
nitrate,  heat  of  dilution  of  (Dunning- 
ton and  Hoggard),  A.,  ii,  728. 


Calcium  nitride  (Moissan),  A.,  ii,  154  ; 
(Feri^.k),  a.,  ii,  155. 
hyponitrite,   and    hyponitrosoacetate, 
constitution  of  (Divers),  T.,  117  ; 
P.,  1898,  224. 
oxide  {lime),   caustic,  in  ancient  ma- 
somy  (Arth),  A.,  ii,  483. 
amount  of,  in   Egyptian  porcelain 

(Le  Chatelier),  A.,  ii,  751. 
heat  of  formation  of  (Moissan),  A., 

ii,  352. 
hydration  of,  and  heat  of  dissolution 
in  hydrochloric  acid  (Gautier), 
A.,  ii,  399. 
influence  of  a  third   substance   on 
the  hydration  of  (Rohland),  A., 
ii,  596". 
solubility  of,  in  water  at  different 
temperatures    (Herzfeld),     A., 
ii,  25. 
solubility  of,  in  water  and  in  sugar 
solutions  (Weisberg),  A.,  ii,  748. 
solubility  of,  in  aqueous  solutions 
of  sodium  or  potassium  chloride 
(Cabot),  A.,  ii,  25. 
absorption  of  nitrogen  by  mixtures  of 
magnesium,  sodium,  or  lithium, 
and  (Hempel),  A.,  ii,  594. 
estimation  of,  in  soils  (Maxwell), 

A.,  ii,  521. 
estimation  of  carbonic  anhydride  in 
(Schenke),  a.,  ii,  809. 
phosphate,  solubility  of,  in  water,  and 
in  water  saturated  with  carbon 
dioxide  (Joffre),  A.,  ii,  419. 
rate  of  filtration  of  water  or  alcohol 

through  (Hausser),  A.,  ii,  277. 
reduction       of,       by      aluminium 

(Franck),  A.,  ii,  102. 
reduction  of,  by  the  carbon  of  the 
electric  arc  (Renault),  A.,ii,  419. 
hydrogen    phosphate,    preparation  of 

(BARiLLifi),  A.,  ii,  97. 
dihydrogen  phosphate,  decomposition 
of,  by  water  at  100°  (Viard),  A., 
ii,  26. 
phosphide,  preparation  and  properties 
of  (Moissan;  Renault),  A.,ii,  418, 
419. 
metoplumbate,  and  perplumbate  (  Kass- 

ner),  a.,  ii,  657. 
zinc  silicate  from  New  Jersey  ("Wolff), 

A.,  ii,  435. 
silicide  (Le  Chatelier),  A.,  ii,  219. 
sulphate,  action  of,  on  halogen  alkali 

salts  (Ditte),  a.,  ii,  289. 
sulphide,  crystalline  (Mourlot),  A., 
ii,  97. 
phosphorescence  of  (Moukelo),  A., 
ii,  420. 
potassium  p<jrtantalate  (Melikoff  and 
Pissarjewsky),  a.,  ii,  491. 
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Calcium  organic  compounds  : — 

acetylide,       ammonio-compound      of 

(Moissan),  a.,  i,  241. 
citrate,    analysis    of   (SoLDAlNi    and 

BERTfe),  A.,  ii,  820. 
ethoxide,  formation  of  (Moissan),  A., 
ii,  155. 
Calcium,  estimation  and  separation  of : — 
estimation  of,   in  ashes  (Haywood), 

A.,  ii,  612. 
estimation  of,  in  presence  of  strontium 
and  barium  (Knobloch),  A.,  ii,  182. 
separation  of,  from  barium  and  stron- 
tium in  mixed  sulphates,  theory  of 
(Morgan),  A.,  ii,  627. 
separation    of    manganese    and  mag- 
nesium from  (ViLLiERs),  A.,  ii,  523. 
separation  of  phosphates  from  (Antony 
and  MoNDOLFo),  A.,  ii,  330. 
Callutm  vulgaris,  presence  of  quercetin 
in  :   its  dyeing  and  tanning  properties 
(Perkin  and  Newbury),    T.,    837 ; 
P.,  1899,  199. 
Calycin,   and    its  presence    in    various 
lichens,  its  potassium,  acetyl,  and  de- 
composition derivatives  (Hesse),  A., 
»i,  385. 
Calycium  chrysocephalum,    constituents 
of  (Hesse),  A.,  i,  385. 
i6?-Camphanamide,  ir-bromo-  (Kipping), 

T.,  142;  P.,  1898,  250. 
Camphanemorpholine  and  its  derivatives 

(Knorr),  a.,  i,  784. 
Camphanic    acid,    7r-bromo-,    methylic 
salt  (Kipping),  T.,    138,    143;    P., 

1898,  250. 

m-TT-Camphanic  acid,  two  isomeric  a- 
hydrindamine  salts  of  (Kipping),  P., 

1899,  173. 

Camphene,  in  oil  of  rosemary  (Schimmel 
and  Co.),  A.,  i,  63. 

constitution  of  (Marsh),  P.,  1899,  54. 

oxidation  of,  with  nitric  acid  (Jagelki), 
A,,  i,  627. 

nitronitrosite  and  nitrosite  (Jagelki), 
A.,  i,  627. 
Camphenemorpholine,      derivatives     of 

(Knorr  and  Duden),  A.,  i,  783. 
Camphenilene       and       Camphenilol 

(Jagelki),  A.,  i,  628. 
Camphenilone  (Jagelki),   A.,   i,   627; 

(MAJEWSKiand  Wagner),  A.,  i,  629. 
wo-Campheniloneoxime,   platinochloride 

(Jagelki),  A.,  i,  628. 
Camphenilonepinacone    (Jagelki),    A., 

i,  628. 
Camphenilylic   choride  (Jagelki),    A., 

i,  628. 
Camphenylic     nitrite     (Jagelki),    A., 

i,  627. 
Campheride    and    triacetyl    derivatives 

(Ciamician  and  Silber),  A.,  i,  537. 


Camphoantipyrine.      See      l.Phenyl-2- 

methyl-3  :  4-campho-5-pyrazolone. 
CamphoMoantipyrine.       See     1-Phenyl- 

2-methyl-4  : 5-campho-3-pyrazolone. 
Camphoceenic   acid,  amide  and  nitrile 

(Jagelki),  A.,i,  628. 
Camphoceenic     acid     (Jagelki),      A., 

i,  628. 
Camphoic    acid    {carhoxyl(\.\iOcamphoric 

acid)  (Jagelki),  A.,  i,  627. 
i//-Campholactone,  behaviour  of,  towards 
phosphorus   pentabromide  (Lees  and 
Perkin),  P.,  1899,  24. 
o-  and  )3-Campholenamides,    oxidation 

(Blaise  and  Blanc),  A.,  i,  820. 
Campholene,a-amino-and)8-amino-,salts, 
oxamides,    and    carbamides    (Blaise 
and  Blane),  A,,  i,  820. 
Campholenic  acids,  constitution  of  (Bou- 

veault),  a.,  i,  536. 
Campholide,  a-bromo-,   oxidation  of,  to 
homocamphoronic    acid ;    constitu- 
tion of  (Lapworth),  T.,  1137  ;  P., 
1899,  203. 
dihvorao-,  constitution  of  (Lapworth), 
T.,  1140;  P.,  1899,  202. 
Camphononic    acid,     phenylhydrazone, 
p-  bromophenylhydrazone,      semicarb- 
azone    (Lapworth    and    Chapman), 
T.,  1000;  P.,  1899,  160. 
Camphoquinone,  behaviour  of,  towards 
sulphuric  acid  (Manasse  and  Samuel), 
A.,  i,  300. 
Camphor,  from  cardamoms  oil  (Schimmel 
and  Co.),  A.,  i,  63. 
constitution    of    (Bouveault),    A. 

i,  536  ;  (Noyes),  A.,  i,  929. 
latent  heat  of  fusion  of,   influence  of 

pressure  on  (Hulett),  A.,  ii,  469. 
vapour  pressure  of  (Allen),  P.,  1899, 

135. 
volatilisation  of,  in  compressed  gases 

(Villard),  a.,  ii,  143. 
solubility  of,  in  water  and  in  hydro- 
chloric acid  (IsTRATi  and  Zaharia), 
A.,  i,  225. 
racemisation  of  (Debierne),  A.,  i,  625. 
behaviour  of,  towards  sulphuric  acid 
in  acetic    anhydride    (Reychler), 
A.,  i,  445. 
compounds    of,    with    aromatic  alde- 
hydes ;    molecular    refraction    and 
dispersion  and  specific   rotation  of 
(Haller  and  Muller),  A.,  ii,  622. 
derivatives  of  (Blanc),  A.,  i,  442. 
Camphor,  amino-,  melting  points  of  deri- 
vatives of  (Manasse),  A.,  i,  300. 
salts  (Duden  and  Pritzkow),  A., 
i,  626. 
bromo-,  behaviour  of,  towards  phos- 
phoric   anhydride    (Moureu),    A., 
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Camphor,  a-dibromo-i  behaviour  of, 
towards  compounds  of  silver, 
mercury,  and  lead  (Lapwokth), 
T.,  1134  ;  P.,  1899,  202. 
oxidation  of,  with  nitric  acid  and 
silver  nitrate  (Lapworth  and 
Chapman),  T.  ,  992 ;  P. ,  1899, 159. 
oaV-^Wbromo-  (Lapworth),  T.,  673  ; 

P.,  1899,  61. 
■jr-bromonitro-,  cause  of  mutarotation 
of    (LowRY),   T.,    223;    P.,    1899, 
25. 
a-chloro-,    oxidising    action   of  (Vit- 

tenet),  a.,  i,  225. 
nitro-,     behaviour     towards     nitrous 

acid  (LowRY),  T.,  230. 
normal  nitro-,  cause  of  mutarotation  of 
(LowRY),  T.,  215- ;  P.,  1899,  25. 
Camphor-liniment,       examination       of 

(Leonard  and  Smith),  A.,  ii,  193. 
Camphors  and  allied  compounds,  physi- 
cal properties  of  (BRiJHL),  A.,  i,  625. 
Camphorenic    acid,  bromo-,  from  a-di- 
bromocamphor  ;  constitution  of  ( Lap- 
worth),  T.,  1135, 1138  ;  P.,  1899,  202. 
Camphorformaldoxime     and     Camphor- 
paraformaldoxime        (Frankforter 
and  Glasoe),  A.,  i,  713. 
Camphoric    acid,    experiments    on    the 
synthesis  of  (Auden,  Perkin,  and 
Pose),  T.,  909  ;  P.,  1899,  162. 
constitution    of    (Bouveault),     A., 
i,  300,  536;  (Blanc),  A.,  i,   443, 
926,  928  ;  (Balbiano),  A.,  i,  537  ; 
(NoYEs),  A.,  i,  759,  928. 
action  of  potash  on  (Holleman),  A., 

i,  283. 
oxidation  of  (Balbiano),  A.,  i,  537, 

867. 
phenylic  hydrogen,  thymylic  hydro- 
gen,    guaiacylic     hydrogen,     carv- 
acrylic  hydrogen,  eugenylic  hydro- 
gen,   and     /3-naphthylic    hydrogen 
salts    (Schryver),    T.,    663;    P., 
1899,  121. 
salyl   hydrogen,    7/i-nitrophenylic  hy- 
drogen, j9-bromophenylic  hydrogen, 
and  2  :  4-c?ibromophenylic  hydrogen 
salts    (Schryver),    T.,    667 ;    P., 
1899,  121. 
Camphoric     acid,     TTW-dihromo-,     and 
anhydride  (Kipping),  T.,  133;  P., 
1898,  250. 
IT-  bromo-i^;-chloro,      and      anhydride 
(Kipping),  T.,  138  ;  P.,  1898,  250. 
Camphorone,  constitution  of  (Harries 

and  Matfus),  A.,  i,  629. 
Camphoronehydroxylamine      (Harries 

and  Matfus),  A.,  i,  629. 
Camphoronic    acid    from    camphononic 
acid  (Lapworth  and  Chapman),  T., 
1003  ;  P.,  1899,  160. 


Camphoronic  acid,  methylic  dihydrogen 

salt  (Aschan),  a.,  i,  69. 
liro-Camphoronic    acid,    constitution    of 
(Perkin  and  Thorpe),  T,,  897;  P., 
1899,  184. 
Camphoroxime,  r-,  resolution  of ;  d-  and 
/-,  and  their  d-camphorsulphonates, 
rotatory  power  of  (Pope),  T.,  1105  ; 
P.,  1899,  199. 
acyl       derivatives      (Frankforter, 

Mayo,  and  Glasoe),  A.,  i,  713. 
behaviour  of,  towards  potassium  hypo- 
broraite  (Forster),   T.,    1141  ;  P., 
1899,  193. 
Camphoroxime,  chloro-  (Frankforter 

and  Glasoe),  A.,  i,  713. 
Camphor-o-phenylhydrazone,  desraotro- 

pic  forms  of  (Betti),  A..,  i,  771. 
Camphor  quinone,     from    nitrocamphor 

(Lowry),  T.,  230. 

Camphorsulphonic       acid,        metallic, 

phenylic,  and  quinine  salts,  chloride, 

amide,     anilide,     oxirae,     phenyl- 

hydrazone(REYCHLER),  A.,  i,  445. 

bromo-,  two  isomeric  a-hydrindamine, 

salts  of  (Kipping),  P.,  1899,  172. 
aa'-dihromo-,     and     salts,      chloride, 
bromide,    amide,   piperidide    (Lap- 
worth),  T.,  561  ;  P.,  1899,  61. 
d-Camphorsulphonic     acid,    d-    and    Z- 
camphoroxime      salts,      ciystalline 
form  and  rotatory  power  of  (Pope), 
T.,  1105  ;  P.,  1899,  199. 
2-o-phenethylamine      salt,      rotatory 
power  of  (Pope  and  Harvey),  T., 
1110  ;  P.,  1899,  200. 
d-    and    Z-o-phenylbenzylmethylallyl- 
ammonium    salts,    rotatory    power 
of  (Pope  and  Peachey),  T.,  1128  ; 
P.,  1899,  192. 
d-  and  Z-tetrahydroquinaldine  salts  of, 
and  ammonium  salt ;  and  a-bromo-, 
Z-salt,  rotatory  powers  of  (Pope  and 
Peachey),  T.,  1067, 1084  ;  P.,  1899, 
199. 
cZ- Camphorsulphonic    acid,    bromo-,    d- 
and  Z-tetrahydro-^-toluquinaldine  salts 
of  (Pope  and  Rich),   T.,   1093;   P., 
1899,  200. 
Camphorsulphonic     chlorides,    d-    and 
pseudoracemic  (Kipping    and    Pope), 
T.,  1121  ;  P.,  1899,  201. 
a-Camphylamine,     action     of     nitrosyl 

chloride  on  (Solonina),  A.,  i,  473. 
a-Camphylic  chloride,  formation  of,  and 
the   action  of  bromine  and  sodium 
phenoxide  on  it    (Solonina),   A., 
i,  473. 
phenylic      ether     (Solonina),      A., 
i,  473. 
Cananga  oil  (Sghimmel  and  Co.),  A., 
i,>923. 
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Canddlaria  vitellina  and  C  coTicolor, 
stictaurin  from  (Zopf),  A.,  i,  716. 

Cane  sugar.     See  Sucrose. 

Cannabinol,  and^rmitro-  and  acetyl  deriv- 
atives (Wood,  Spivey,  and  Easter- 
field),  T.,  20,  21;  P.,  1898,  153, 
185. 

Cannabinolactone,  and  amino-,  iodo-, 
oxidation  and  reduction  derivatives 
(Wood,  Spivey,  and  Easterfield), 
T.,  20;  P.,  1898,  60,  185. 

Cannabinolactonic  acid,  ethylic  and 
potassium  salts,  and  decomposition 
products  (Wood,  Spivey,  and  Easter- 
field),  T.,  34,  35  ;  P.,  1898,  185. 

Cantharic  acid,  constitution  of  (Meyer), 
A.,  i,  380. 

*so-Oantharidic  acid  (Meyer),  A.,  i,  380. 

Cantharidin.  isomerides  of  (Meyer), 
A.,  i,  380.' 

*so-Cantharidiii  (Meyer),  A.,  i,  380. 

Caoutchouc,   action  of  carbon  dioxide, 
nitrogen,  and  oxygen  on  (d' Arson - 
val),  a.,  i,  771. 
vulcanised,  estimation  of  sulphur  in 
(Herting),  a.,  ii,  804. 

Caoutchouc -milk  (Girard  :  Lindet),  A,, 
ii,  507. 

Caparrapi,  oil  of,  Caparrapene,  Capar- 
rapiol  (Tapia),  A.,  i,  533. 

Caperatic  acid  from  Platysma  glaucum 
and  Mycohlastits  sanguinarius  (Zopf), 
A.,  i,  716. 

Capric  acids.     See  Decoic  acids. 

Caproic  acids.     See  Hexoic  acids. 

tso-Caprolactone.  See  Hydroxyhexoic 
acid,  lactone  of. 

Capronitriles.     See  Hexonitriles. 

Caprylic  acid.     See  Octoic  acid. 

^so-Caprylic  alcohol.  See  *so-Octylic 
alcohol. 

Caprylonitrile.     See  Octonitrile. 

Capsaicin  and  its  benzoyl  derivative 
(Micro),  A.,  i,  716. 

Caramel,    detection  of,  in  spirits  and 
vinegar  (Crampton  and  Simons), 
A.,  ii,  530. 
estimation       of       (Fradiss),        A., 
ii,  819. 

Carbamic   acid,    benzylic    and   ^-nitro- 
benzylic  salts  (Thiele  and  Dent), 
A.,  i,  15. 
and  nitro-,  ethylic  lactate  and  ethylic 
glycollate    compounds  of    (Thiele 
and  Dent),  A.,  i,  15. 
nitro-,    methylic  and  _p-nitrobenzylic 
salts  (Thiele  and  Dent),  A.,  i,  14, 
15. 
nitroso-,   methylic  salt  (Thiele  and 

"'^     Dent),  A.,  i,  14. 

Carbamide  {urea),  heat  of  formation  of 
(Berthelot),  a.,  ii,  142. 


Carbamide   {urecb),  solutions,  molecular 
depression    of    vapour    pressure   of 
(Dieterici),  a.,  ii,  403. 
contraction  of  aqueous  solutions  of,  on 
diluting    (Wade),    T.,    271  ;    P., 
1899,  8. 
action    of  chromic  acid    and   potass- 
ium   chromate    on    (Oechsner  de 
Coninok),  a,,  i,  244. 
action  of   ethylic    dioxysuccinate  on 
(Geisenheimer    and    Anschutz), 
A.,  i,  574. 
nitrous  oxide  obtained  from,  by  action 
of   hypobromite    (Rayleigh),    A., 
ii,  744. 
mercury  compound  of,  constitution  of 
(Kieseritzky),  a.,  ii,  395. 
Carbamides,  formation  of  (Jouve),  A., 
i,  420. 
oxidation  of  (Oechsner  DE  Coninck), 

A.,  i,  420. 
thio-,  aromatic,   preparation  of  (Hu- 
gershoff),  a.,  i,  886. 
<|/-Carbamides  (Schmidt),  A.,  i,  16. 
Carbanil.     See  Phenylcarbimide. 
Carbanilide.     See  Diphenylcarbamide. 
Carbazinic  acids,   diazoles  of  (Busch), 

A.,  i,  825. 
Carbazole,  heats  of  combustion  and  form- 
ation of  (Berthelot  and  Andr^), 
A  ,  ii,  400. 
equilibrium   between   benzene,   phen- 
anthrene       and       (Bruni),       A., 
ii,  406. 
cryoscopic  behaviour    of   picrates   of 
(Bruni  and  Carpen6),  A.,  ii,  8. 
Carbethoxydiazohydrate.       See    Diazo- 

urethane. 
Carbethoxypropionic  chloride,  action  of 

zinc  methyl  on  (Blaise),  A,  i,  793. 
Carbimide  derivatives,  salts  of,  consti- 
tution of  (Stieglitz),  a.,  i,  359. 
Carbimidoacetyl  amylurethane,         and 
-ethylurethane,  thio-  (Fbebiohs),  A.. 
i,  796. 
Carboallylphenylimide,  and  its  sesqui- 

chloride  (Dains),  A.,  i,  593. 
Carbocyclic  compounds,   formation   of, 
from  1:5-  and  1  :  6-diketones  (Wisli- 
cenus),  a.,  i,  59. 
Carbodiphenylimide,  mono-  and  di-pla- 

tinochlorides  (Dains),  A.,  i,  592. 
o-Carbodiphenylimide    (Schall),      A., 

i,  280. 
Carbodi-o-tolylimide     and     Carbodi-^;- 

tolylimide  (Dains),  A.,  i,  592,  593. 
Carbohydrate  from  yeast  extract  (  Wbob- 

LEWSKi),  A.,  ii,  170. 
Carbohydrate.     See  Agricultural  chem- 
istry. 
Carbohydrates  of  egg-albumin,  isolation 
of  the  (Frankel),  A.,  i,  396. 
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Carbohydrates  in  monocotyledons,  the 

metabolism     of     (Parkin),      A., 

ii,  790. 
antiseptic  action  of  (Salkowski),  A. , 

i,  724. 
action  of  hydrogen  bromide  on  (Fenton 

and  GosTLiNG),  T.,  423;  P„  1899, 

67.      . 
action   of  hydrogen  peroxide   on,    in 

presence  of  ferrous  salts  (Morrell 

and  Crofts),  T.,  786  ;  P.,  1899,  99. 
oxidation    of,    by   sorbose    bacterium 

(Bertrand),  a.,  ii,  170. 
estimation  of  (Traphagen  and  Cob- 

leigh),  a.,  ii,  529. 
Carbohydrates.     See  also  : — 
Adonitol. 
Amylodextrin. 
Arabinose.         - 
Arabitol 

Cane  sugar  {sucrose). 
Cellulose. 
Dextrin. 

Dextrose  (ghicose). 
Digitalose. 
Digitoxose. 
Dulcitol. 
Erythritol. 
Formose. 
Galactose. 
Glucose  (dextrose). 
Glycogen. 
Gums. 
Hederose. 
Hexose. 
•   Hydralcellulose. 
Z-Iditol. 
Inulin. 
Invert  sugar. 
Lactose. 

Lrevulose  (fructose). 
Maltodextrin. 
Maltose. 
Mannitol. 
Mannose. 
Melibiose. 
Melicitose. 
Melitriose  (raffinose). 
Morfose. 
Octitol. 
Oxycellulose. 
Pentosans. 
Perseitol. 
Raffinose. 
Rhamnitol. 
Sorbitol. 
Starch. 

Sucrose  (cane  sugar). 
rf-Talitol. 
Trehalose. 
Xylitol. 
Xylose. 


Carbon,  atomic  weight  of  (Dewar),  P. 

1898,      175;     (Berthelot),      A., 

ii,  207. 
influence   of,  on   magnetic  properties 

of  steel  (Osmond),  A.,  ii,  630. 
mode  of  burning  of  (Dixon),  T.,  630  ; 

P.,  1899,  118. 
absorption   of   hydrogen    by   (Hemp- 

tinne),  a.,  ii,  228. 
absorption  of  hydrogen  by,  at  low  tem- 
peratures (Hemptinne),  a.,  ii.  146. 
decomposition  of  carbon  wu>?ioxide  in 

presence     of     (Boudouard),     A., 

ii,  596. 
action  of,  on  dry  oxygen  or  carbon  di- 

oxide  (Dixon;  Baker),  T.,   638; 

P.,  1899,  118. 
action  of,  on  sulphuric   acid  (Adie), 

P.,  1899,  133. 
Carbon  <«<rachloride,  boiling  points  of 
mixtures    of,    with    acetone    or 
chloroform      (Haywood),      A., 
ii,  632. 

vapour  pressures  of  mixtures  of, 
in  benzene,  toluene,  or  alcohol 
(Lehfeldt),  a.,  ii,  11. 

vapour  pressures  of  solutions  of,  in 
benzene  or  toluene  (Lehfeldt), 
A.,ii,  633. 

partition  of  chlorine  between  water 
and  (Jakowkin),  A,,  ii,  736. 
Carbon      monoxide      (carbonic     oxide), 
electromotive  efficiency  of  (HoE- 
per),  a.,  ii,  541. 

absorption  of,  by  platinum  or  palla- 
dium, at  low  temperatures  (Hemp- 
tinne), A.,  ii,  146. 

the  first  product  of  oxidation  of 
carbon  (Dixon),  T.,  639;  P., 
1899,  118. 

combination  of,  with  oxygen  at 
different  temperatures  (Holier), 
A.,  ii,  85. 

and  oxygen,  inflammability  of  mix- 
tures of,  and  influence  of  water 
vapour  on  (Emich),  A.,  ii,  13. 

reduction     of,     by     aluminium 
(Franck),  a.,  ii,  102. 

effect  of  silent  electric  discharge  on 
mixture  of,  with  carbon  dasulphide 
(Berthelot),  A.,  ii,  648. 

action  of  electric  glow  discharge  on 
mixture  of,  with  nitric  oxide 
(Mixter),  a.,  ii,  267. 

action  of  ammoniacal  cuprous  chlor- 
ide and  amines  on  (Jouve),  A., 
i,  420. 

decomposition  of,  in  presence  of 
metallic  oxides  (Boudouard),  A., 
ii,  287,  365,  417,  595,  696. 

fate  of,  in  the  living  body  (Wach- 
HOLTz),  A.,  ii,  372,  503. 
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Carbon     monoxide      {carbonic     oxide), 
estimation  of  (Schlagdenhauf- 

FEN  and  Pagel),  A.,  ii,  384. 
estimation  of,  by  combustion  (Den- 
nis and  Hopkins),  A.,  ii,  332. 
Carbon  cZt'oxide  {carbonic  anhydride),  in 

atmosphere  at  different  altitudes 

(de  Thierry),  A.,  ii,  653. 
in  moorland  waters  (Ackroyd),  T., 

196;  P.,  1899,  2. 
solid,    collection  of  (Hempel),  A., 

ii,  140. 
ionic  charges  produced  in,  by  Ront- 

gen      rays      (Townsend),      A., 

ii,  730. 
viscosity    of   (Breitenbach),    A., 

ii,  403. 
effect  of  pressure  on  melting  point 

curves     of      (Tammann),      A., 

ii,  636. 
diffusion    of,    through    caoutchouc 

(d'Arsonval),  a.,  i,  771. 
invasion  and  evasion  coefficients  of, 

in  water,   and  in    aqueous    salt 

solutions  (Bohr),  A.,  ii,  641. 
in   air,    absorption  of    (L6vy    and 

Henriet),  a.,  ii,  94. 
behaviour  of,  and  van  der  Waals' 

equation       (Boltzmann        and 

Mache),  A.,  ii,  635. 
compressed,  volatilisation  of  iodine 

in  (Villard),  A.,  ii,  144. 
compressibility  of  mixture  of,  with 

sulphur  c^toxide  (Berthelot  and 

Sacerdote),  a.,  ii,  404. 
critical  temperature  of  mixtures  of, 

with   water  (Kuenen  and  Rob- 
son),  A.,  ii,  356. 
action  of,  on  hydrazine  (de  Bruyn), 

A.,ii,  745. 
decomposition   of,    in    presence    of 

carbon  (Boudouard),  A,,  ii,  417. 
combustion   of  mixtures    of,    with 

hydrogen      (Berthelot),      A., 

ii,  282. 
reduction     of,       by       aluminium 

(Franck),  a.,  ii,  102. 
compounds  of,    with  water,  ether, 

and  alcohols  (Hempel  and  Sei- 

del),  a.,  ii,  151. 
action  of,  on  potassium  ferrocyanide 

(Gigli),  a.,  ii,  387. 
absorption  of  traces  of,  in  gaseous 

mixtures  (Marboutin,  P^coul, 

and  Bouyssy),  A.,  ii,  577. 
estimation  of  (Hempel  and  Schef- 

fler),  a.,  ii,  380. 
estimation  of,   in  minerals    (Mar- 
shall), A.,  ii,  249. 
estimation  of  combined,    in    soils 

(Stutzer    and    Hartleb),     A., 

ii,  521. 


Carbon  : 
Chlorocarbonic    acid,    benzylic    and 
j9-nitrobcnzylic     salts,    and     the 
action    of    ammonia    on     them 
(Thiele  and  Dent),  A.,  i,  15. 
ethylic  lactate  and  ethylic  glycoUate 
compounds  of  (Thiele  and  Dent), 
A.,  i,  15. 
Carbonates,  analogy  of  hyponitrites  to 

(Divers),  T.,  124. 
Thiocarbonates,  synthesis  of  (Kono- 
waloff),  a.,  i,  470. 
Carbon  oxides  and  hydrogen,  chemical 
equilibrium  between  (Berthelot), 
A.,  ii,  286. 
silicide  (Le  Chatelier),  A.,  ii,  219. 
Carbon  c^t'sulphide,  specific  volume  of 
(Leduc),  a.,  ii,  729. 
vicoscity  coefficient  of  (Guye  and 

Friderich),  a.,  ii,  358. 
diffusion  coefficient  of,  across  vul- 
canise(i  caoutchouc  (Flusin),  A., 
ii,  205. 
solution  of,  in  compressed  methane 

(Villard),  A,,  ii,  143. 
and  water,    mutual    solubilities   of 

(Herz),  a.,  ii,  83. 
influence  of  moisture  on  the  com- 
bustion  of ;  ignition  and  decom- 
position temperatures  of;   action 
of  light  on  (Dixon  and  Russell), 
T.,  600;  P.,  1899,  114. 
absorption   of  argon   by  (Berthe- 
lot), A.,  ii,  654. 
and  benzene,  composition  of  mixed 
vapours  of  (Carveth),  A.,  ii,467. 
action  of  chlorine  on,  in  presence  of 
aluminium    chloride     (Mouney- 
rat),  a.,  ii,  365. 
mixtures  of,  with  hydrogen,  nitro- 
gen, argon  or  carbon  monoxide, 
influence   of   silent    electric    dis- 
charge   on     (Berthelot),     A., 
ii,  648. 
estimation  of  (Goldberg),  A.,ii,  333. 
Carbon,  estimation  of : 

combustions  of,  in  a  platinum  crucible 

(Shimer),  a.,  ii,  694. 
estimation  of,  volumetrically  (Imbert 

and  Compan),  A.,  ii,  577. 
estimation  of,  in  iron  (SpIjller),  A., 

ii,  809. 
estimation  of,   in   cast  iron   or  steel 

(Wdowiszewski),  a.,  ii,  181. 
estimation  of,  in  iron  products  (Car- 

NOT  and  Goutal),  A.,  ii,  809. 
estimation  of,  in  organic  substances 
containing  nitrogen  (Tower),  A., 
ii,  694. 
Carbonyl,  and  its  derivatives,  metallic 
and  organic,  molecular  refraction  of 
(Ferbeira  da  Silva),  A.,  ii,  393. 
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Carbonyl  chloride,  action  of,  on  hydr- 
azine (de  Bruyn),  a.,  ii,  745. 
sulphide     {carbon    oxysulphide)     and 
monoxide,  formed  in  explosion  of 
carbon  (bisulphide    with    oxygen 
(Dixon  and  Russell),  T.,  610; 
P.,  1899,  114. 
action     of    cuprous     chloride     on 
(Berthelot),  a.,  ii,  287. 

Carbonylamidohydrazopropionic  acid, 
and  its  ethylic  salt,  amide  and  nitrile 
(Thiele  and  Bailey),  A.,  i,  169. 

Carbonylamidophenol,  3  :  5-c^ibromo-, 
and  its  isomeride  (McCoy),  A., 
i,  359. 

Carbonyl-)8-o-amidophenyl-benzimid- 
azole,  -7n-(p-)tolimidazole,  and  Carb- 
onyl-)8-o-amido-j9-tolyl-m-  (p-)tolimid- 
azole    (von     Niementowski),     A., 
i,  647. 

Carbonylferrocyanides,  estimation  of 
(MiJLLER),  A.,  ii,  616.    - 

Carbonyl  group,  influence  of,  on  adjacent 
groups  (Vorlander),  A.,  i,  812. 

Carbonylphenylcarbazinic  acid,  chloro-, 
ethylic  salt  of  (BuscH  and  Stern), 
A.,  i,  957. 

zso-Carbopyrotritaric  acid  {\sodimetkyl- 
ftcrfitrandicarboxylic  acid),  decomposi- 
tion of  (Knorr  and  Caspari),  A., 
i,  194. 

Carbostyril,  absorption  spectra  and  con- 
stitution of  (Hartley  and  Dobbie), 
T.,  646  ;  P.,  1899,  47. 

a-Carboxy-o'-acetyladipic  acid,  ^fi-di- 
imino,  ethylic  salt  (Traube),  A.,  i,  192. 

0-  and  m-Carboxybenzenesulphinic 
acids  (Gattermann),  A.,  i,  517. 

Carboxyapocamplioric  acid.  See  Cam- 
phoic  acid. 

Carboxyglutaric  acid  {u^coi-pi-opanetri- 
carhoxylic  acid),  ethylic  salt  and 
amide  (Guthzeit  and  Laska),  A., 
i,  261. 

Carboxyhaemoglobin.  See  under  Haemo- 
globin. 

3-Carboxy-2-methylfurfuranacetic  acid 
and  ethylic  and  hydrogen  ethylic  salt 
(Feist  and  Molz),  A.,  1,  675. 

Carboxyoxalacetic  acid,  ethylic  salt 
(Bouveault),  a.,  i,  416, 

o-Carboxyphenylacetic      acid      {Homo- 

phthalic  acid),  products  of  action  of 

acetonitrile     on     (Mathews),    A., 

i,  57. 

preparation  of,  and  4-nitro-  (Hedsler 

and  Schieffer),  A.,  i,  365. 
formation   of  imide   of  {Homophthal- 
imide),  (Mathews),  A.,  i,  57. 

6-CarboxyphenyM  :  3-diphenylpyrazoI- 
ine  and  its  sodium  salt  (Hamburger), 
A.,  i,  144. 


/3-o-Carboxyphenyl-o-ethylpropionic 
acid  and  /3-o-Carboxyphenyl-a-metliyl- 
propionic   acid    (Landsbergrr),   A., 
i,  211. 
3-Carboxyphenyl-5-phenylisooxazoIine 

(Hamburger),  A.,  i,  143. 
Carcenomata,  composition  of  (Petey), 

A.,  ii,  568. 
Cardamoms    oil,    from   Malabar,    Siam, 
Cameroon,  and  Ceylon,  components 
of  (ScHiMMEL  and  Co.),  A.,  i,  63. 
seeds  and  husks,  ash  of,    and  its  con- 
stituents (Yardley),   a.,  ii,  793  ; 
(Bridges  ;  Will),  A.,  ii,  794. 
Carnations.    See  Agricultural  chemistry. 
Carnotite  from  Colorado  (Friedel  and 

Cumenge),  a,,  ii,  434. 
cw-Caronic    acid    {cis-dimethylcyc\opro- 
pane-1  :  2-dicarboxylic  acid),  synthesis 
of,  and  its  conversion  into  terebic  acid  ; 
also     its    anhydride     (Perkin    and 
Thorpe),  T.,  56  ;  P.,  1898,  108. 
^ra??s-Caronic  acid  {tra-ns-dimethT/leyclo- 
propane-1  :  2-dicarboxylic   acid),    syn- 
thesis of  ;    also   its    conversion    into 
terebic  acid  and  into  c?s-caronic  acid 
(Perkin  and  Thorpe),  T.,  56  ;   P., 
1898,  108. 
Carob   seed,    albumin  of  (Bourquelot 

and  H^rissey),  A.,  i,  839,  968. 
Carrotene,  presence  of,  in  Aspidiuvi  filix 

foemina  (^tard).  A.,  ii,  792. 
Carpets,  detection  of  arsenic  in  (Rossler), 

A.,  ii,  530. 
Carvacrol,  from  carvone  and  formic  acid 
(Klages),  a.,  i,  624. 
from  oil  oi  Alonarda  fistulosa{'K.Vi¥.^¥.R'A 

and  Hendricks),  A.,  i,  770. 
from  oil  of  pepperwort  (Schimmel  and 
Co.),  a.,  i,  64. 
Carvacrylglucoside  (Ryan),  T.,    1056  ; 

P.,  1899,  196. 
i)c^-Carvenolic    acid    and    z-Carvenolic 
acid  (Wallach),  A.,  i,  532. 
i   DZ-Carvenolide,       Xrf-Carvenolide,      i- 
I       Carvenolide,  dibromides  of  (Wallach), 
A.,  i,  532. 
Carvenone,    from    dihydrocarvone    and 
formic  acid  (Klages),  A.,  i,  624. 
I       oxidation  of  (Tiemann  and  Semmler), 
!  A.,  i,  224. 

j  Carvone,  from  pinole  tribromide  and 
isopinole  dibromide  (Wallach, 
Stiehl,  and  Sieverts),  A.,  i,  710. 
Carvyldioxime,  dibeuzoyl  derivative ; 
isomeride  (Harries  and  Mayrhofer), 
A.,i,  625. 
Caryophyllene,  ni trosochloride,  nitrosate, 
nitrosite,  ?^onitrosite  (or  bisnitrosite), 
nitrolbeuzylamine  and  nitrolpiperidine 
(Kremers,  Sch REINER,  and  James), 
A.,i,  619. 
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Cascara  sagrada,    constituents  of  bark 

(Leprince),  a.,  i,  820, 
Cascarilline  (Naylor),  A.  ;  179. 
Casein,  animal-  or  vegetable-,  absorption 
spectrum  of  (Blyth),  T.,  1163  ;  P., 
1898,  175. 
decomposition  products  of  (Cohn),  A., 

i,  315 
fermentation  products  of  (Rohmann), 

A.,  i,  96. 
first  products  of  the  peptic  digestion 
of  (Salkowski),  a.,  ii,  567. 
Cassiterite  from  Swaziland  (Prior),  A., 
ii,  434. 
artificial  (Vogt),  A.,  ii,  562. 
Castillon    elastica,      caoutchouc      from 

(LiNDET),  A,,  ii,  508. 
Catecliin,  action  of  sodium  on,  in  alcohol 

(Kunz-Krause),  a.,  ii,  201. 

Catechol    {pyrocatechol,   1  :  2-dihydroxy- 

benzene),     condensation     of,     with 

benzoin  (Japp  and  Meldrum),  T., 

1039;  P.,  1899,  167. 

action     of     ozone     on    (Otto),     A., 

ii,  282. 
action  of  sodium  on,  in  alcohol  (Kunz- 
Krause),  A.,  i,  200. 
sodium  and  disodium  salts,  heats  of 
formation   of  (de  Forcrand),  A., 
ii,  589. 
and     its     isomerides,    separation     of 

(Causse),  a.,  i,  363. 
derivatives  (Cousin),  A.,  i,  346. 
acetylenic      ether,      and      dibromide 

(MouREu)  A.,  i,  494, 
methylacetylenic  ether,  and  dibromide 

(MouREu),  A.,  i,  494. 
ethylenic  ether,  amino-,  and  its  salts 
(MouREU),  A.,  i,  494. 
Catechol-ethylenic-ether-carbinol,    and 

acetate  (Moureu),  A.,  i,  493. 
Catecholglyoxal  (Moureu),  A.,  i,  138. 
Catechoylcarboxylic  acid  (Bouveault), 

A„  i,  437, 
Cattle.     See  Agricultural  chemistry. 
Cattleya,  degeneration  of  (Hubert  and 

Truffaut),  A.,  ii,  174. 
Cedar  seeds,  composition  of  the  fatty  oil 

of  (Kryloff),  a.,  ii,  711. 
Cedarite.     See  Chemavvinite. 
Celadonite  and  glauconite,  action  of  re- 
agents on  (Glinka),  A.,  ii,  112. 
Celloxin,  and  its  decomposition  (Faber 

and  ToLLENs),  A.,  i,  854. 
Cells,   oxyphile,   action    of,    on    bacilli 

(Hardy),  A.,  ii,  165. 
Cellulose,  acetylation  of  (Skraup  and 
Pregl),  a.,  i,  852. 
action  of  nitrogen  peroxide  and  nitric 
acid  on   (Bumcke  and  Wolffen- 
stein),  a.,  i,  853. 
oxidation  of  (Zanotti),  A.,  i,  851. 


Cellulose,  digestion  of,  by  a  soluble  fer- 
ment in   Helix  pomatia   (Bieder- 
MANN  and  MoRiTz),  A.,  ii,  166. 
estimation  of  (Lebbin),  A.,  ii,  67. 
nitrate  (Lunge  and  Weintraub),  A., 
i,  559. 
Cements,  action  of  bacteria  on  (Stutzer 
and  Hartleb),  A. ,  ii,  505 ;  (Barth), 
A.,  ii,  607. 
hydraulic, constitution  of  (Rebuffat), 

A.,  ii,  289. 
ancient,   from   Ephesus  and    Smyrna 
(Dorner),  a.,  ii,  554. 
Cenosite.     See  Kainosite. 
Centrifugal  machine  for  collecting  pre- 
cipitates    in     quantitative     analysis 
(Meill^re),  a.,  ii,  610. 
Ceratonia  siliqua  seed, albumen  of  (BouR- 
quelot  and   H:^rissey),    A.,   i,  839, 
968. 
Cereals.     See  Agricultural  chemistry. 
Cerebro- spinal  fluid,  nature  of  reducing 
5.  substance       in       (Guerbet),        A., 

ii,  780. 
Cerin  (Istrati  and  Ostrogovich),  A., 
i,  772. 
from  cork,  and  its  acetyl  and  benzoyl 
derivatives  (Thoms),  A.,  ii,  324. 
Cerite,  action  of  hydrogen  sulphide  on 

(Didier),  a.,  ii,  596. 
Cerium    in    bismutite    from    Argentina 
(Bodenbender),  a.,  ii,  758. 
in    didymium    from   monazite    sands 

(Urbain),  a.,  ii,  425. 
mineral    containing,    from     Caucasus 

(Tschernik),  A^  ii,  668,  669. 
Cerous  salts,  oxidation  of,  in  solution 
of  an    alkali    carbonate  (Job),    A., 
ii,  291. 
oxide,    constitution  of   (Wyrouboff 

and  Vebneuil),  A.,  ii,  598. 
Cerosoceric    oxide,    its    polymerides, 
and   their  nitrates  and  sulphates 
(Wyrouboff    and    Verneuil), 
A.,  ii,  224. 
solubility  of,  in  nitric  acid,  influence 
of  didymium  or  lanthanum  oxides 
on  (Wyrouboff  and  Verneuil), 
A.,  ii,  423,  424. 
j9«roxide  (Job),  A.,  ii,  291. 
didymium,    and    cerium     lanthanum 
nitrates  and  sulphates  ;  oxides  and 
their  polymerides  (Wyrouboff  and 
Verneuil),  A.,  ii,  424. 
^er-Ceric  carbonate,  and  double  potass- 
ium >       carbonate        (Job),         A., 
ii,  487. 
tetraclaXovi^G,  dipyridine  7^ca;achloride, 
diquinoline  A^ajachloride,  ditriethyl- 
amine  A«a?achloride,  potassium  and 
ammonium  Aea^achlorides  (Koppel), 
A.,  ii,  98. 
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Cerium,  estimation  and  separation  of : — 

estimation  of  (Wykouboff  and  Ver- 

neuil),  a.,  ii,  613. 
estimation    of,    volumetrically  (Job), 

A.,  ii,  334. 
separation   of,    from    lanthanum,  and 
didymium,  and  estimation  of  (Men- 
gel),  A.,  ii,  223. 
Cerotic  acid,  separation  of,  from  other 

fatty  acids  (Holzmann),  A.,  ii,  68. 
Cetraria     islandica,      constituents      of 

(Hesse),  A.,  i,  386. 
Cetraric  acid,  presence  of,  in  Pertusaria 

commionis  (Hesse),  A,,  i,  383. 
Cevadine.     See  Veratrine. 
Cevine,  and  its  sodium  and  potassium 
derivatives,  hydrochloride  and  meth- 
iodide  ;  physiological  action  (Freund 
and  ScHWARz),  A.,  i,  465. 
Chabazite,    vapour    pressure    of    (Tam- 

mann),  a.,  ii,  8. 
Chaff.     See  Agricultural  chemistry. 
Chalcanthite    from    British    Columbia 

(Hoffmann),  A.,  ii,  110. 
Chalcophyllite    from   Cornwall   (Hart- 
ley), A.,  ii,  433. 
Chalk.     See  Agricultural  chemistry. 
Chalybite  in  Dutch  peat  (Bemmelen), 
A.,  ii,  371. 
in  Mecklenburg  peat  (Gaertner),  A., 
ii,  302. 
Charcoal,  animal.    See  Animal  charcoal. 
Cheese.     See  Agricultural  chemistry. 
Cheiranthin   from  leaves  and  seeds   of 

wallflower  (Reeb),  A.,  i,  378. 
Chemawinite  from  Canada  (Klebs),  A., 

ii,  34. 
Chemical      individual,      definition      of 
(Wald),  a.,  ii,  276. 
statics  (Duhem),  A.,  ii,  85. 
Chemotaxis  in  Parajnoecmm  (Jennings) 
.    ii,  440. 

Chicory,  mixtures  of,  with  cofi'ee,  detec- 
tion of  glycerol  in    (Grunhut),  A., 
ii,  253. 
Chili  saltpetre.     See  Sodium  nitrate. 
CMone  glabra,  constituents  of,  and  pres- 
ence    of    o-hydroxyacetophenone    in 
wood  of  (DuNSTAN  and  Henry),  T., 
67  ;  P.,  1898,  220. 
Chitin,  preparation  of,  from  fungi  (Tan- 

ket),  a.,  ii,  171. 
Chitosamine.     See  Glucosamine. 
Chloral,  equilibrium  between  metachloral 
and,   in  presence  of   water  (Ban- 
croft), A.,  ii,  411. 
action  of  bromine  and  iodine  on,  in 
presence    of     aluminium    chloride 
(Mouneyrat),  a.,  i,  247. 
Chloral  hydrate,  latent  heat  of  fusion 
and  crystalline  form  of  (Pope),  T., 
455. 


Chloral  hydrate,  e([uilibrium  in  dissocia- 
tion of  (Bancroft),  A.,  ii,  411. 
Chloralacetone,   action  of   potash  and 
sodium   ethoxide  on   (Salkind),  A., 
i,  734. 
Chloralacetones  (Gigli),  A.,  i,  12. 
Chloral-ammonia,  molecular  weight  of 

(Del^I'INe),  a.,  i,  414. 
Chloralcamphoroxime      (Frankforter 

and  Mayo),  A.,  i,  713. 
Chloranilic  acid,  cyanamide  derivative 
of,  and  its  potassium  salt  (Imbert), 
A.,  i,  51. 
compound  of,   with  phenylhydrazine 
(Descomps),  a.,  i,  205. 
Chlorhydrins,  aliphatic,  action  of  po- 
tassium thiocyanate  on  (Engle).  A., 
i,  3. 
Chlorine,  atomic  weight  of  (Berthelot), 
A.,  ii,  207. 
dissociation  of  (Leduc),  A.,  ii,  729. 
solutions  of,  in  water,  equilibrium  in, 
and  conductivity  of ;  partition  of, 
between  carbon    tetrachloride    and 
water  (Jakowkin),  A.,  ii,  736. 
inflammability  of  mixtures  of,   with 

hydrogen  (Emich),  A.,  ii,  12. 
organic,  presence  of,  in  normal  urine 

(ViTALi),  A.,  ii,  41. 
Hydrochloric  acid  {hydrogen  chloride^ 
pure,   preparation  of   (Vanden- 
berghe),  a.,  ii,  150. 
molecular  refraction  of  solutions  of 

(Hallwachs),  a.,  ii,  462. 
transference  ratio  of,   with   various 

septa  (Bein),  A.,  ii,  399. 
vapour  pressures   of  aqueous  solu- 
tions of  (Allan),  A. ,  ii,  82. 
densities   and   refractive  indices  of 
solutions  of  (Conroy),  A.,  ii,  717. 
densities  of  solutions  of  (Barnes 

and  Scott),  A.,  ii,  406. 
contraction  of  aqueous  solutions  of, 
on  dilution  (Wade),  T.,  270  ;  P., 
1899,  8. 
afiinity  constant    of,    in    methylic 
alcohol   or  water  (Minozzi),  A., 
ii,  643. 
decomposition  of,  by  oxygen  (Ber- 
thelot), A.,  ii,  197. 
aminolytic  constants  of  aniline  and 
pyridine  in   presence   of  (Gold- 
scHMiDTandSALCHER),A.,ii,  551. 
action  of,  on   cupric  chloride  dis- 
solved in  ethylic  acetate   (Nau- 
mann),  a.,  ii,  423. 
heat  evolved  in  decomposition    of 
potassium  cyanide  by   (Berthe- 
lot), A.,  ii,  737. 
action  of  potassium   permanganate 
on,  in  presence  of  catalytic  agents 
(Wagner),  A.,  ii,  275. 
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Chlorine  : — 
HydrocMoric  acid,  {hydrogen  chloride)^ 
inversion  of  sugar  by,  in  aqueous 
alcohol  (Cohen),  A.,  ii,  275. 
influence  of,  on  hydrolysis  of  maltose 
or    cane    sugar    (Sigmond),    A., 
ii,  146. 
action  of,    on  sulphates,   selenates, 
tellurates,  and  phosphates  (TuN- 
NELL  and  Smith),  A.,  ii,  744. 
detection  of,  in  gastric  juice  (Rai- 

Kow),  A.,  ii,  52. 
estimation  of  (Ulsch),  A.,  ii,  802. 
estimation  of,  in  stomach  contents 
(Leo),    a.,   ii,   516 ;    (Siringo), 
A.,  ii,  803. 
Chlorides  in  sea  air  (Gautier),  A., 
ii,  592. 
of  the  alkalis,  electrolysis  of  (WiN- 
teler),  a.,  ii,  212  ;  (Wohlwill), 
A.,  ii,  213. 
influence    of,    on  the  reaction  be- 
tween   potassium    permanganate 
and  hydrochloric  acid  (Wagner), 
A.,ii,'275. 
excretion    of,    in    pneumonia    and 
fevers  (Hutchison),  A.,  ii,  168. 
Chloride  of  lime.    See  Bleaching  pow- 
der. 
Hypochlorous   acid,     preparation    of 
(Foerster  and  YoRRE),A.,ii,281. 
in  solutions  of  chlorine    in  water 

(Jakowkin),  a.,  ii,  736. 
stability  of  solutions  of  (Thomsen), 
A.,ii,  476. 
Hypochlorites,  electrolytic  formation 

of  (Vaubel),  a.,  ii,  88. 
Chlorates,   electrolytic  production  of 
(Vatjbel),  a.,  ii,  88. 
detection  of  bromates  and  iodates  in 
presence  of  (Vitali),  A.,  ii,  803. 
2?«rChlorates,   electrolytic  preparation 
of  (Foerster),  A.,  ii,  88. 
detection    of,    in     Chili    saltpetre 

(Nyssens),  a.,  ii,  327. 
estimation    of,    in    alkali    nitrates 
(Foerster),  A.,  ii,  67  ;  (Frey- 
torg),  a.,  ii,  179  ;  (Ahrens  and 
Hett),  a.,  ii,  245;   (Blattner 
and  Brasseur),  A.,  ii,  328. 
Chlorine,    detection     and     estimation 
of:— 
detection  of  small  quantities  of  brom- 
ine in  (Baubigny),  A.,  ii,  516. 
estimation      of      (Bougault),       A., 

ii,  803. 
estimation  of,  in  large  quantities  of 

bromine  (Baubigny),  A.,  ii,  611. 
estimation  of,  in  presence  of  bromine 
and  iodine  (Baubigny),  A.,  ii,  244. 
estimation  of  bromine  in  presence  of 
(Baubigny),  A.,  ii,  516. 
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Chlorine,    estimation    and    separation 

of:— 
estimation  of,   in  organic  substances 

(Longhi),  a,,  ii,  328. 
estimation  of,  in  plants  (Berthelot), 

A.,  ii,  327. 
separation  of  bromine  and  iodine  from 

(Swinton),  a.,  ii,  122  ;   (Specke- 

ter),  a.,  ii,  123;  (Baubigny),  A., 

ii,  328. 
Chloritoid  from  Hungary  (Szadeczky), 

A.,  ii,  497. 
Chloroform,  purification  and  preservation 

of  (Masson),  a.,  i,  786. 
viscosity    coefficient    of    (Guye    and 

Friderich),  a.,  ii,  358. 
diffusion  coefficient  of,  across  vulcan- 
ised caoutchouc  (FLUsiN),A.,ii,205. 
mutual     solubilities    of     water    and 

(Herz),  a.,  ii,  83. 
method  for  providing  a  mixture  of, 

with  air  in  any  desired  proportion, 

and  its  estimation  in  such  mixtures 

(Harcourt),  T.,  1060;  P.,   1899, 

188. 
boiling  point  curves  of  mixtures  of, 

with  acetone  or  carbon  ^g^rachloride 

(Haywood),  A. ,  ii,  632. 
boiling  points  of  mixtures  of,   with 

alcohol  or  acetone   (Thayer),  A., 

ii,  402. 
boiling  point  curves  of  mixtures  of, 

with  methylic  alcohol  (Pettit),  A., 

ii,  632. 
action  of,  on  aqueous  alkali  (Thielb 

and  Dent),  A.,  i,  1. 
action  of  chlorine  on,  in  presence  of 

aluminium  chloride  (Mouneyrat), 

A.,  i,  397. 
Chloropal  from  Colorado  (Hillebrand), 

A.,  ii,  564. 
Chlorophyll.  See  Agricultural  chemistry. 
Chlorosulphonic  acid,  action  of,  on  the 
paraffins  and  other  hydrocarbons  as  a 
means  of  purifying  the   normal  par- 
affins (Young),  T.,  172;  P.,  1899,  22. 
Chocolate,     detection     of     gelatin     in 

(Oufroy),  a.,  ii,  76. 
estimation  of  sugar  in  (Carles),  A., 

ii,  67  ;  (Woy),  A.,  ii,  187. 
Cholesterol,   preparation  of    (Bombr), 

A.,  ii,  191. 
in   a    waste   liquor   from   beet  sugar 

manufacture  ( Lippmann),  A.,  i,  586. 
heat  of  combustion  and  formation  of 

(Berthelot     and     Andr6),     A., 

ii,  400. 
extraction  of,  from  fats  (Juckenack 

and  Hilger),  A.,  i,  38 ;  (Wirthle; 

Foerster),  A.,  ii,  824. 
salts  of,  in    birds'    blood  (Brown), 

A.,  ii,  311. 
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Cholesterol,    amount  of,   in   blood-cor- 
puscles and  plasma  (Hepner),  A., 
ii,  311. 
fate  of,  in  the  living  body  (Humnicki), 

A.,  ii,  780. 
detection  of,  in  fats  (Kreis  and  Wolf), 
A.,  ii,  343. 
wo-Cholesterol,    non-occurrence    of,    in 
beetroot-liquors  (Andrlik  and  Voto- 
cek),  a.,  i,  157. 
Cholic  acid,  heats  of  combustion,  forma- 
tion, and  dissolution  of  (  Berthelot), 
A.,  ii,  726. 
oxidation  of  (Lassar-Cohn),  A. ,  i,  552. 
detection  of  (Gnezda),  A,,  ii,  715. 
Choline,  presence  of,  in  Cascarilla  bark 
(Naylor),  a.,  i,  179. 
presence    of,    in    Fabiana   imhricata 

(Kunz-Krause),  a.,  i,  448. 
presence  of,  in  the  intestine  (Nesbitt), 

A.,  ii,  310. 
physiological    action   of    (Mott    and 
Halliburton),  A.,  ii,   315,  781  ; 
(AsHER  and  Wood),  A,,  ii,  373. 
Chromite,  origin  of,  in  North  Carolina 

(Prati:)^  a.,  ii,  494. 
Chromium  in  peat  (Baskerville),  A., 
ii,  666. 
anode,  solution  of,  in  electrolysia  of 
sodium    acetate    and    acetic    acid 
(Hittorf),  a.,  ii,  724. 
action  of,  on  copper  silicide,  arsenide, 
or  antimonide  (Lebeau),  A.,  ii,  427. 
Chromium  salts,  absorption  of  Rbntgen 
rays  by  (Hubert  and  Reynaud), 
A.,  ii,  586. 
diffusion    of    light    by    solutions    of 
(Spring),  A,,  ii,  585. 
Chromium  compounds,  toxic  action  of  on 

wheat  (Coupin),  A. ,  ii,  242. 
Chromium  azoimide  (Curtius  and  Ris- 
som).  A.,  ii,  92. 
iron  carbide  (Williams),  A.,  ii,  157. 
Chromic  chloride,  violet,  dissolution  of, 
in  water   containing  chromous 
chloride  (Rohland),  A.,  ii,  599. 
influence  of,  on  the  reaction  be- 
tween potassium  permanganate 
and  hydrochloric  acid  (Wag- 
ner), A.,  ii,  275. 
sesquioxidiQ,    occurrence  of,   in  Alge- 
rian phosphates  (ScHiJLER),  A., 
ii,  335. 
reduction      of,       by       aluminium 
(Franck),  a.,  ii,  103. 
^^roxide,   hydrates  of,  and  sulphide 

(Batjg^),  a.,  ii,  157. 
phosphate,  precipitation  of,  and  detec- 
tion of,  in  presence  of  ferric  phos- 
phate    (Caven    and    Hill),     A., 
ii,  29. 
silicide  (Warren),  A.   ii,  158. 


Chromium  ammonium  alum  (Howe  and 
O'Neal),  A.,  ii,  103. 
sulphites,  basic  (Recoura),  A.,  ii,  369. 
Chromammonium  salts,    constitution 

of  (Jorgensen),  a.  ,  ii,  293. 
Chromic  acid,  electrolysis  of  (Bose), 
A.,  ii,  349. 
oxidation  of  hydrogen  by,  influence 
of  sulphuric  acid  on  (Reese),  A., 
ii,  647. 
reduction  of,  by  acetic  acid   (Bas- 

sett),  a.,  ii,  815. 
compounds    of,    with   titanic    acid 
(Blondel),  a.,  ii,  369. 
Chromates,    action    of,    on    acidified 

iodides  (Wagner),  A.,  ii,  326. 
Chromic  acid,   salts   of,    with    tetra- 
methylammonium,        trimethylam- 
moniura,  qiiinoline,  and  piperidine 
(Wiede),  a.,  i,  244. 
Chromosulphochromic      acids      (Re- 
coura), A.,  ii,  226. 
Chromous    chloride,    action  of  nitric 
oxide     on     (Chesneau),     A., 
ii,  661. 
decomposition  of  water  by  (Ber- 
thelot), A.,  ii,  30. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
Chromylamide  (Ohly),  A.,  ii,  754. 
Chromium  organic  compounds  : — 
Chromoacetic  acid,  violet  and  green, 
and     its     heat     of    neutralisation 
by  sodium    hydroxide  (Recoura), 
A.,  ii,  662,  663. 
Chromodiacetic  acid,  and  its  heat  of 
neutralisation  by  sodium  hydroxide 
(Recoura),  A.,  ii,  663. 
Chromium  ietroxidiQ  potassium  cyanide 
(Wiede),  A.,  i,  319. 
Chromium,  separation  of: — 
separation  ol"  mercury  from  (  Jannasch 
and  Alffers),  A.,  ii,  60. 
Chromogens  of  the  broad  bean  (Bour- 

QUELOT  and  H^rissey),  A.,  ii,  325. 
Chromotropic     acid.       See    Phenylazo- 

chromotropic  acid. 
Chrysammic  acid,  detection  of(KREMEL), 

A.,  ii,  389. 
Chrysatropic    acid,     presence     of,     in 
Fabiana  imbricata  (Kunz-Krause), 
A.,  i,  448. 
solution  of,  in  aniline  and  in  pyridine  ; 
action     of     sodium     on     (Kunz- 
Krause),  A.,  i,  201. 
Chrysean,  constitution  of  (Hellsing), 

A.,  i,  563. 
Chrysin,  synthesis  of  (von  Kostanecki 
and  Tambor),  A.,  i,  911. 
action  of  potassium  acetate  on  (Per- 
KIN),  T.,  441;  P.,  1899,  QQ. 
ChrysocoUa,  iodine  in  (Dieseldorff), 
A.,  ii,  760. 
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Chrysotile    from    Canada    (Kersting), 
A.,  ii,  765. 
from  Lombardy  (Brugnatelli),  A., 
ii,  372. 
Cigars  and  Cigarettes,  amount  of  nicotine 

in  (SiNNHOLD),  A.,  ii,  48. 
Cilianic  acid  and  salts  (Lassar-Cohn), 

A.,  i,  552. 
Cinchenine  (ciiicMne),  sulplio-derivative 
of  (KoENiGS  and  Hoppner),  A.,  i,  88. 
Cinclieninesulplionic     acid      {cinchine- 
sulphonic  acid)  (Koenigs  and  Hopp- 
ner), A.,  i,  88. 
Cinchona  Bark,  estimation  of  alkaloids 
in  (Lenz),  a.,  ii,  391. 
estimation  of  the   total  alkaloids    in 
(Ekroos),  a.,  ii,  74. 
Cinchonic    acid   {quinoline-i'-carboxylic 
acid),  4-nitro-  (Koenigs  and  Lossow), 
A.,  i,  456. 
Cinchonic  aldehyde,  4-amino-  (Koenigs 

and  Lossow),  A.,  i,  456. 
Cinchonicine    and  salts   (Roques),    A., 

_i,  177. 
Cinchonidine,     d-     and     Z-mandelates 

(McKenzie),  T.,  967. 
Cinchonine,  isomerides  of  (Skraup),  A., 
i,  960. 
molecular    transformation     of,     into 
a-wocinchonine       (Skraup),      A. , 
i,  961. 
hydrobromide,  hydrolytic  products  of 

(Lowenhaupt),  a,,  i,  176. 
hydrochloro-,  the  hydrolytic  products 

of  (Skraup),  A.,  i,  963. 
hydriodide,  decomposition  products  of 
(Koenigs  and  Hoppner),  A.,  i,  88. 
d-  and  Z-mandelates  (McKenzie),  T., 

966. 
dinitrate  (Skraup),  A.,  i,  962. 
estimation  of,  in  cinchona  bark  (Lenz), 
A.,  ii,  391. 
allo-Cinchonme,     a^^o-Cinchonine,    apo- 
zso-Cinchonine,  and  tsoa^o-Cinchonine, 
identity  of  (Skraup),  A.,  i,  960,  961. 
€C2)o-iso-Cinch.omne  (Lowenhaupt),  A., 

i,  177. 
8-Cinchonine  and  hydrobromide  (Lowen- 
haupt), A.,  i,  177. 
5-    and    e-Cinchonine    (Skraup),     A., 

i,  960. 
€-Cinchonine,    and     zincochloride    and 
hydrochloride     (Lowenhaupt),     A., 
i,  177. 
«|/ -Cinchonine,  identity  of,  with  ciuclio- 
tine,  and  preparation  (Skraup),  A. , 
i,  962. 
hydrobromide     (Lowenhaupt),     A., 
i,  177. 
tow^o-Cinchonine  and  its  sulphate  and 
dihydriodide     (Lowenhaupt),      A., 
i,  176. 


a-iso-Cinchonine  and  dihydriodide  and 
hydrobromide     (Lowenhaupt),    A., 
i,  177. 
o-  and  j8-wo-Cinchonine  (Skraup),  A., 

i,  960. 
Cinchotine,  identity  of  ;//-cinchonine  with 

(Skraup),  A.,  i,  962. 
Cineol,   in  cardamoms    oil    (Schimmel 

and  Co.),  A.,i,  63, 
Cineolenic  acid  and  Cineolic  acid,  action 

of  water  on  (Rupe),  A.,  i,  340. 
Cinnabar    from    Servia  (Rausar),    A., 

ii,  667. 

Cinnamaldehyde,  condensation  of,  with 

anhydracetonebenzil      (Japp      and 

Findlay),  T.,  1024  ;  P.,  1899,  164. 

condensation    of,   with  benzaldehyde 

(Thiele),  a,,  i,  216. 
hydrosulphonic    acids    of   (Tiemann 
and  Kriiger),  A.,  i,  247. 
Cinnamaldehyde-^-nitrophenylhydr- 

azone  (Hyde),  A.,  i,  689. 
Cinnamanilide,  acid  obtained  from,  by 
action  of  ethylic  sodiomalonate  (Herr- 
mann and  Vorlander),  A.,  i,  814. 
Cinnamein,  composition  of  (Thoms),  A., 

i,  715. 
Cinnamene.     See  Styrene. 
Cinnamenylsuccinic  acid,  and  anhydride 
(Thiele    and    Meisenheimer),    A., 
i,  603. 
Cinnamic    acid    {^•pheny'Umrylic  acid)^ 
cryoscopic  behaviour  of,  in  phenyl- 
propionic  acid  (Bru:ni  and  Gorni), 
A.,  ii,  731. 
compounds    of,    with    sulphuric  acid 
(HooGEWERFF    and     Dorp),     A., 
i,  672. 
action  of  sodium  on,  in  alcohol  (Kunz- 

Krause),  a.,  i,  201. 
derivatives  (Vorlander),  A.,  i,  812. 
ethylic  salt,  action  of  ethylic  cyanacet- 
ate    on  (Thorpe  and  Udall),    T., 
906;  P.,  1899,  184. 
Cinnamic  acid,  a-  and  $-dihromo-,  and 
their  ethylic  salts  (Ruhemann  and 
Cunnington),  T.,  960;   P.,    1899, 
185. 
a^-dihrorao;  preparation  of  c^zbromin- 

done  from  (Lanser),  A.,  i,  895. 
i8-iodo-,  and  pyridine  and  silver  salts 
(Ortoleva),  a.,  i,  894. 
Cinnamide,  action  of  bromine  on,  in  pre- 
sence of  sodium  methoxide(  Jeffreys), 
A.,  i,  731. 
Cinnamo-ethylamide,        -diethylamide, 
-methylamide,    -dimethylamide,    -di- 
phenylamide,  and  -piperidide  (Herr- 
mann and  Vorlander),  A.,  i,  813. 
Cinnamoylperuviol  (Thoms),  A.,  i,  715. 
Cinnamylformic  acid  (Erlenmeyer),  A. , 
i,  601. 
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Cinnamylideneanliydracetonebenzil 
(Japp  and  Findlay),  T.,  1024;   P., 
1899,  164. 
Cinnamylidenedimethylcrotonolactone, 
and  an  ammonia  additive  compound, 
and  imide  (Thiele),  A.,  i,  601. 
Cinnamylidenedimethylcrotonolactone- 
carboxylic     acid      (Thiele),       A., 
i,  601. 
Cinnamylidenemalonic  acid,      methylic 
and  ethylic  salts  (Thiele  and  Meisen- 
heimek),  a.,  i,  603. 
Citraconic  acid  and  its  barium  salt ;  also 

its    conversion    into    itaconic    and 

mesaconic  acids  (Fittig  and  Lang- 
worthy),  A.,  i,  332. 
oxidation  of  (Fittig  and  Kohl),  A., 

i,  418. 
Citral,     history    of     (Tiemann),    A., 

i,  247. 
from  essential  oil  of  Lippia  citriodora 

(Barbieb),  a.,  i,  769. 
in  lemon-grass    oil   (Tiemann),    A., 

i,  623. 
identity  of,  with  geranial  (Semmleb), 

A.,  i,  223. 
sodium  hydrogen   sulphite  compound 

and    mono-   and  di-hydrosulphonic 

acids  of ;  also  action  of  semicarbazide 

on  the  last  (Tiemann  and  Lemme), 

A.,  i,  248. 
action  of   acids    and  soda  on ;    also 

action  of   semicarbazide    on   (Tie- 
mann), A.,  i,  250. 
behaviour  of,  towards  sulphuric  acid 

(Verley),  a.,  i,  768. 
detection  and  estimation  of ;  also  its 

semicarbazones     (Tiemann),      A., 

i,  249. 
separation  of  citronellal  from  (Flatau 

and  LABBfi),  A.,  i,  622. 
separation  of  citronellal  and  methj'^l- 

heptenone    from    (Tiemann),    A., 

i,  622. 
See  also  Geranial. 
polymeride  of  (LabbiS),  A.,  i,  769. 
Citrals,     isomeric    (Bouveault),     A., 

i,  767. 
Citralidenecyanacetic  acid  (Tiemann), 

A.,  i,  249. 
d-  and  r-Citramalic  acids  {methylmalic 
acid),  and  the  brucine  salt  and  rotatory 
power  of   the    former    (Marckwald 
and  Axelrod),  A.,  i,  418. 
Citrapyrotartaric    acid.      See    Methyl- 

succinic  acid. 
Citrazinic  acid,  action  of  nitrous  acid 

on  (Sell  and  Jackson),  T.,  508  ; 

P.,  1899,  98. 
i8'-nitroso-,  action  of  acetyl   chloride 

on  (Sell  and  Jackson),  T.,  513  ; 

P.^  1899,  98, 


Citric  acid  and  potassium  salt,  electri 

conductivity  of  solutions  of,  at  high 

pressures     (Bogojawlensky     and 

Tammann),  a,,  ii,  138. 

action  of,  on  metallic  iron  (Ulsch), 

A.,  i.  868. 
mono-alkali  salts  of,  action  of  molybdic, 
tungstic,  titanic,  and  stannic  oxides 
on  (Henderson,  Orr,  and  White- 
head), T.,  546;  P.,  1899,  107. 
ammonium     salt,     preparation    of    a 
neutralsolutionof  (Cook),  A.,  ii,  55. 
cadmium  salt,  boiling  point  of  solu- 
tion of,  in  presence  of  hydrochloric 
acid  (Richards  and  Harrington), 
A,,  ii,  141. 
copper  salt,  dissociation  of,  in  solution 

(Calame),  a.,  ii,  145. 
double  zirconium  and  ammonium  salt 

(Harris),  A.,  i,  262. 
triethylic  salt,  action  of  phosphorus 
trichloride  on  (Hanna  and  Smith), 
A.,  i,  577. 
estimation  of,    in  presence  of  oxalic 
and    malic    acids    (Kissling),   A., 
ii,  821. 
Citrine,  colouring  matter  of  (Nabl),  A., 

ii,  561. 
Citriodoraldehyde,  from  lemon -grass  oil 
(Stiehl),  a.,  i,  &&. 
composition  of  (Doebner),  A.,  i,  223. 
identity  with  citral  and  rt//olemonal 
(Tiemann),  A.,  i,  623. 
Citriodorylidene- acetone  (Stiehl),  A., 

i,  67. 
Citronella,  oil  of  (Schimmel  and  Co.), 
A.,  i,  298  ;  (Flatau  and  Labbi^),  A., 
i,  534  ;  (Flatau),  A.,  i,  711. 
Citronellaldehyde,   formation    of   (Tie- 
mann), A.,  i,  191. 
in  lemon-grass    oil    (Tiemann),   A., 

i,  623. 
action  of  sulphurous  acid  on  ;  also  its 
sodium     hydrogen     sulphite    com- 
pound,  semicarbazone  and    hydro- 
sulphonic     acids    (Tiemann     and 
KRiJGER),  A.,  i,  248. 
separation  of  citral  from  (Flatau  and 
Labb^),  a.,  i,  622. 
Citronellamide  (Tiemann),  A.,  i,  191. 
Citronellic     acid,    from     reduction     of 

geramc  acid  (Tiemann),  A.,  i,  190. 
Citronellonitrile,    action  of    alkali    on 

(Tiemann),  A.,  i,  191. 
Citronellylidenecyanacetic  acid,  sodium 
i       salt  (Tiemann),  A.,  i,  624. 
Citrus    bigaradia,   oil    of    (Charabot 

and  Pillet),  A.,  i,  711. 
Citryldiphenylhydrazide,  and  diacetyl, 
dibenzoyl,  dibenzoylnitroso,  andnitro- 
80-derivati\es    (Manuelli     and    de 
RiGHi),  A.,  i,  885.S 
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Citrylideneacetonitrile    (Verley),    A., 

i,  768. 
Citrylidenemalonic    acid,    ethylic    salt 

(Verley),  A.,  i,  768. 
Citryl-)8-naplithacinchoiiic    acids,     for- 
mation  and  melting  points   of  (TiE- 
mann),  a.,  i,  248,  249. 
Gladonia     rangiferina,     G.      silvatica, 
and     0.    floerJceana,   constituents    of 
(Hesse),  A.,  i,  381,  386. 
Claviceps    purpurea,   the    fungose     of, 
and    yield    of    chitin  (Tanret),   A., 
ii,  171. 
Clay      with      quartz-veins      in    Brazil 
(Derby),  A.,  ii,  501. 
from  Dublin  (O'Reilly),  A.,  ii,  498. 
from   Hungary  (Kalecsinszky),    A., 

ii,  493. 
from  Russia  (Alexebff),  A.,  ii,  673  ; 

(Thal),A.,  ii,  769. 
plasticity  of  (Kasai),  A.,  ii,  435. 
Clover.     See  Agricultural  chemistry. 
Clnpeine,      hydrolytic      products       of 

(Kossel),  a.,  i,  833. 
Coagulation  of  blood,  nature  of  chemi- 
cal process  in  (Hammarsten),  A., 
ii,  776. 
of  blood,  action  of  peptone  (Thomp- 
son), A.,  ii,  604. 
of  proteid  by  electricity  (Hardy),  A., 
ii,  567. 
Coal  from  Austria    (John    and    Eich- 
leiter),  a.,  ii,  493. 
Canadian  (Hoffmann),  A.,  ii,  110. 
from  Caucasus,   ash  of  (Tschernik), 

A.,  ii,  669. 
from  Hungary  (Kalecsinszky),  A., 

ii,  493. 
containing  sulphur  or    pyrites,   pro- 
ducts of  combustions  of  (Thorner), 
A.,  ii,  746. 
microscopic    examination    of     (Ber- 

trand),  a.,  ii,  161. 
estimation  of  sulphur  in  (Heath),  A., 
ii,   52  ;  (Antony  and  Lucchesi), 
A.,     ii,     517;     (Herting),      A., 
ii,  804. 
Coal  gas,  mixtures  of  acetylene  with, 
explosibility     of     (Berthelot    and 
Vieille),  a.,  ii,  412. 
Cobalt,   atomic  weight    of   (Richards 
and  Baxter),  A.,  ii,  753. 
action  of,  on  sulphuric  acid  (Adib), 

P.,  1899,  133. 
action  of,  on  copper  silicide,  arsenide, 
or     antimonide      (Lebeau),      A., 
ii,  427. 
Cobalt  salts,  absorption  of  Rontgen  rays 
by  (Hubert  and  Reynaud),  A., 
ii,  586. 
oxidation  of,   in  presence  of  alkalis 
(Job),  a.,  ii,  61. 


Cobalt  salts,  reduction  of,   by  calcium 
carbide ;  alloys  with  calcium  (Tarugi), 
A.,  ii,  749. 
Cobalt  bases,  constitution  of  (Jorgen- 

sen),  a.,  ii,  293. 
Carbonatotetramminecobalt  hydrogen 

carbonate  (Miolati),  A.,  ii,  369. 
Diozotri-imino-decamminetetracobalt 

salts,  and  their  constitution  "Wer- 
ner, Steinitzer,  and  Rucker)  A., 

ii,  659. 
Hexamminecobalt  chloride  and  chloro- 

pentamminecobalt    chloride    (Jor- 

gensen),  a.,  ii,  226. 
Nitratoimino-hexamminedicobalt  ni- 
trate    and      chloride     (Werner, 

Steinitzer,    and    RIjcker),    A., 

ii,  658. 
Ozalatodiethylenediamminecobalt 

hydroxide,  and  its  salts  (Werner 

and  Vilmos),  A.,  ii,  660. 
Ozoimlno-hezamminedicobalt      salts, 

and   their  constitution  (Werner, 

Steinitzer,    and    Rucker),     A., 

ii,  659. 
Salphatoimino-octamminedicobalt 

chloride  and  nitrate  (Werner, 

Steinitzer,  and  RiroKER),  A., 

ii,  658. 
Cobalt    antiraonate    (Senderens), 

ii,  557. 
thioantimonite  (Pouget),  A.,  ii,  663. 
pyroarsenite  (Reichard),  A.,  ii,  23. 
azoimide,    basic,    and  potassium  and 

ammonium  cobaltoazoimides  (Cur- 

Tius  and  Rissom),  A.,  ii,  92. 
chloride,    molecular    weight    of,    in 
urethane  (Castoro),  A.,  ii,  360. 

hydrates    of    (Kuznetzoff),     A., 
ii,  658. 
iodide,   hydrates  of  (Bolschakoff), 

A.,  ii,  427. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
molybdiodates(CHR]fiTiEN),  A.,  ii,  363. 
nitrate,     hydrates    of    (Funk),     A., 

ii,  210. 
oxide,  decomposition  of  carbon  monox- 
ide in  presence  of  (Boudouard), 
A.,  ii,  417,  595. 

reduction      of,       by      aluminium 
(Franck),  a.,  ii,  103. 
rubidium  and  caesium  alums  (Howe  and 

O'Neal),  A.,  ii,  103. 
sulphide,     theory    of     formation    of 

(Morgan  and  Gotthelf),  A.,  ii,  626. 
Cobalt,  organic  compounds : — 

Cobalt  pyridine  salts  (Reitzenstein), 
A.,  i,  161. 

thiosulphate  phenylhydrazine  (Moi- 
tessier),  a.,  ii.  688. 
Compounds  of   sucrose  and  dextrose 

with  cobalt  (Herzog),  A.,  ii,  818. 
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Cobalt  organic  compound  : — 

Triethylenediaminecobalt        sulphate 
(Werner,  Megerle,  Pastor,  and 
Spruck),  a.,  i,  856. 
Cobalt,  detection, estimation,  and  separa- 
tion of : — 
detection  of  (Papasogli),  A.,  ii,  335. 
detection  of,  in  presence  of  iron  (Bet- 

tink),  a.,  ii,  815. 
detection    of,    in    presence   of   nickel 

(Jaworowski),  a,,  ii,  61. 
estimation  of  silver,  gold,  and  mercury 
in  presence  of  (Kollock),  A.,  ii,  811. 
separation  of  iron  from  (Brearley), 

A.,  ii,  815. 
separation  of  mercury  from  (Jannasch 

and  Alffers),  A.,  ii,  60. 
separation   of  nickel  from  (Havens  ; 
CoEHN),  A.,  ii,  127. 
Cobalt      boracite,      containing      iodide 

(Allaire),  A.,  ii,  156. 
Cobalt  ores,   from   New    South  "Wales 

(Jaquet),  a.,  ii,  162. 
Cocaine,  viscosity  of  undercooled  (Tam- 
mann),  a.,  ii,  272. 
preparation    of     caffeine    and     theo- 
bromine from,  and  its  composition 
(Schweitzer),  A.,  i,  301. 
detection  of  (Vulpius),  A.,    ii,  392  ; 

(Schaefer),  a.,  ii,  715. 
MacLagan's    reaction     for,    and    the 
presence  of  an  active  base  in,  and 
test  of  purity  of  (Gunther),    A., 
i,  963. 
Coccellic  acid,  presence  of,  in  Cladonia 

Floerkeana  (Hesse),  A.,  i,  382. 
Cochineal,     use     of,     in      alkalimetry  ■ 

(Glaser),  a.,  ii,  573. 
Cochlearia  officinalis,  oil  of  (Gadamer), 

A.,  i,  534. 
Cocoa,      analysis      of     (Hehner     and 

Skertchly),  a.,  ii,  702. 
Cocoanut    Oil,    detection  of,   in   butter 

(Leonard),  A.,  ii,  190. 
Codiene,  heat  of  combustion  and  forma- 
tion of,  and  hydrochloride,  heat  of 
combination  of  (Leroy),  A.,  ii,  631. 
azoimide  (Pommerehne),  A. ,  i,  89. 
detection  of  (Melzer),  A.,  ii,  193. 
iso-CodLtine  (Freund),  A.,  i,  309. 
Coffee,  Java  {Coffea  arabica  and  liberica), 
constituents    of     (Warnier),    A., 
ii,  794. 
analysis  of  (Hehner  and  Skertchly), 

A.,  ii,  702. 
artificial  coloration  of    (Morpurgo), 

A.,  ii,  135. 
estimation  of  caflFeine  in  (Tassilly), 
A.,  ii,  134 ;  (Gadamer),  A.,  ii,  390. 
Coffee-chicory    mixtures,    detection    of 

glycerol  in  (Grunhut),  A.,  ii,  253. 
Cognac  oil(ScHiMMEL  &  Co.),  A.,  i,  923. 


Cohenite,   action  of  cupric  ammonium 

chloride  on  (Cohen),  A.,  ii,  113. 
Coke,  action  of  oxygen  and  of  oxygen 

containing  carbon  dioxide  or  carbon 

wwmoxide  on    (Dixon),   |T.,    632 ; 

P.,  1899,  118. 
estimation  of  sulphur  in  (Hbeting), 

A.,  ii,  804. 
a-CoUidine.        See      2-Methyl-4-ethyl- 

pyridine. 
i8-Collidine.        See      4-Methyl-S-ethyl. 

pyridine. 
7-CoUidine.       See      2:4: 6-Trimethyl- 

pyridine. 
Colloidal  salts.     See  Salts. 

solutions.     See  Solutions. 
Colloids,    formation    and    structure    of 

(Bemmelen),  a.,  ii,  12. 
evaporation  of  water  from,  and  absorp- 
tion of  water  by  (van  Bemmelen), 

A.,  ii,  84. 
Colouring    matter    of    natural    waters 

(Spring),  A.,  ii,  228. 
coal  tar,  detection  of  arsenic  in  (Obt- 

mann)  a.,  ii,  181. 
organic,    detection    of    (Rota),    A., 

ii,  135. 
phenolic,  formation  of  salts  by  (Per- 

kin),  T.,  433  ;  P.,  1899,  68. 
Colouring  matters.     See  also  : — 

Acetyla^osafi"ranine. 
-    iElosomin. 
Alizarin. 

Alizarin  yellow  A. 

Alizarin  yellow  C.  (gallacetophenone), 
Anilinonaphthaphenosaffranine. 
Anilinophenyloposaffranine. 
Anthragallol. 
Anthrapurpurin. 
Apigenin. 
Aplysiopurpurin . 
Archil. 
Aspidiophyll. 
Beiizopurpurin. 
Benzopurin. 
Bilirubin. 
Biliverdin. 
Bilixanthin. 
Brazilin. 
Brazilein. 
Carrotene. 
Chlorophyll. 
Chrysin. 
Cochineal. 
Congo-red. 

Colouring  matter  of  Cotton  flowers, 
Curcumin. 

' '  Diamine  pure  blue. " 
Dimethylditer^butylindigotin. 
Dimethylindigotin. 
Dimethylrosinduline. 
Dimethylrtjwsaffranine. 
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Colouring  matters.    See  : — 
Diphenylamine  -  bl  ue. 
Eosin. 

Erythrolaccin. 
Fisetin. 
Flavaniline. 
Flavescin. 

Gallacetophenone  {alizarin  yellow  C). 
Gallein. 
Genistein. 
Gossypetin. 
Hsematein. 
Hsematin. 
Haematoxylin. 
Haemoglobin. 
Hesperitin. 
Indigotin. 
Lacmoid. 
Litmus. 
Luteolin . 
Maclurin. 
Melanins. 
Meldola's  blue. 
Methylene  blue. 
??-Methylmalachite-greeii. 
Methyl-violet. 
Morin. 
Myricetin. 

Naphthaphenosaffranine. 
i8-Naphtholazo-dyes. 
a-Naphtholbenzein. 
Phenolphthalein. 
Phenylnaphthazonium, 
Phenylphenazonium. 
Phenylaposaffranine. 
Phyllotaonin. 
Phylloxanthin, 
Poirrier's  blue,  C4B. 
Purpurin. 

Pyrogallolsuccinein. 
Quercetin. 
Rhamnazin. 
Rhamnetin. 
Rhodaraine. 
Rosaniline. 
Rosindone. 
Rosolic  acid. 
Rottlerin. 
ajw-Saffranoue. 
Santalin. 
Scoparein. 
Scoparin. 
Substance,     CigHuOioNg,     from 

melanin. 
Sulph-hsemoglobin. 
Tetramethylindigotin. 
Thujetin. 
Tropseolin  00. 

Turmeric.  ^ 

Vitexin. 
Xanthones. 
Colza.     See  Agricultural  chemistry. 


Compressibility  of  liquid  sulphur    di- 
oxide  (Lange),  A.,  ii,  478. 
of  mixtures  of  gases  (Berthelot),A., 
ii,  466. 
Conchiolin,  action  of  acids  on  (Wetzel), 

A.,  i,  466. 
Conductivity,    electrical.        See    under 

Electrochemistry . 
Conflue  tin,  from  Lecidea  cori/Zwews  (Zopf), 

A.,  i,  717. 
Congo-red,     use     of,    in     alkalimetry 

(Glaser),-A.,  ii,  578. 
Conicine,  heats  of  formation,  combustion 
and  dissolution  of,  and  of  its  hydro- 
chloride (Berthelot),  a,,  ii,  726. 
Conicine-phenylurethane    -a-    and    -)8- 
naphthylurethanes,    and    -methoxy- 
phenylurethane     (Cazeneuve     and 
MoREAr),  A.,  i,  133. 
Coniferin,  action  of  moulds  on  (Purie- 

wiTSCH),  A.,  ii,  683. 
Conifer-seeds,     presence    of   a    proteid 
compound  of  arginine  in    (SusuKi), 
A.,  ii,  793. 
Conifer.  See  also  Agricultural  chemistry. 
Coniine,   actions  of    carbon  bisulphide 
and  of  hydrogen  sulphide  on  (Mel- 
zer),  a,  i,  394. 
action    of    o-xylylenic     bromide    on 

(ScHOLTz),  A.,  i,  649. 
c^ithiocarbamate,  from  action  of  carbon 
(bisulphide     on    aminopropylvaler- 
aldehyde    (Maas    and    Wolffen- 
stein),  a.,  i,  110. 
coniylthiocarbamate     (Melzer),    A., 

i,  394. 
"racemic,"    molecular    refraction    of 
(Pope  and  Peachey),  T.,  1111. 
Constitution,    chemical,  in   relation  to 

taste  (Sternberg),  A.,  ii,  772. 
Convicin,  from  seeds  of  vetch  and  Vicia 

faUa  (Ritthausen),  A.,  i,  716. 
Convolvulus    althceoides    root,    resin    of 

(GEORGiADi:s),  A.,  i,  929. 
Convolvulus  scoparius,  oil  of  (Schimmel 

and  Co.),  A.,  i,  924. 
Copal,    discrimination    of   amber  from 

(Rossler),  a.,  ii,  530. 
Copper,  "nascent"  (Colson),  A.,ii,597. 
native,    from    the    Caucasus    (Jerb- 

m^eff),  a.,  ii,  108. 
metallic,   occurrence  of,  in  oak-wood 

(Frankforter),  a.,  ii,  323. 
precipitated  by    zinc    or    cadmium, 
presence  of   zinc    or  cadmium    in 
(Shenglb  and  Smith),  A.,  ii,  749. 
colloidal  (Lottermoser),  A.,  ii,  558. 
potential     difference     between,    and 
solutions  of  its  salts  in  organic  sol- 
vents (Kahlenberg),  a.,  ii,  624. 
action  of,  on  nitric  acid  (Freer  and 
Higley),  a.,  ii,  480. 
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Copper,  action  of  hydrogen  phosphide  on 
(Rubi^.novitoh),  a,,  ii,  652. 
action  of,  on  sulphuric  acid  (Adie), 

P.,  1899,  133. 
action  of  sulphuric,   sulphurous,    or 
hydrochloric  acids  on  (Berthelot), 
A.,  ii,  283,  284. 
action  of  water  on  (Meldrum),  A., 

ii,  100. 
action    of,    on  the   animal  organism 
(Baum),  a.,  ii,  167. 
Copper  alloys  with  calcium  (Tarugi), 

A.,  ii,  749. 
Copper  amalgams  of  diflferent  concentra- 
tions,   electromotive     force     between 
(Cady),  a.,  ii,  395. 
Copper  salts,  diffusion  of  light  by  solu- 
tions of  (Spring),  A.,  ii,  585. 
absorption  of  Rontgen  rays  by  (Hu- 
bert and  Reynaud),  A.,  ii,  586. 
action    of    hydrogen    phosphide     on 

(Rubi^.novitch),  a.,  ii,  652. 
influence  of,  on  haemoglobin  formation 

(Wolf),  A.,  ii,  231. 
toxic  action  of,  on  plants  (Coupin), 
A.,  ii,  118. 
Copper  and   copper  potassium  thioanti- 
monites  (Pouget),  A.,  ii,  663. 
haloid  salts  of,  solubility  of,  in  alcohols 

(Rohland),  a.,  ii,  144. 
oxides,  hydroxide,  and  carbonate,  ac- 
tion of  hydrogen  phosphide  on 
(Rub^novitch),  a.,  ii,  749. 
reduction       of,       by       alumiuium 
(Franck),  a.,  ii,  103. 
phosphides  (Rubenovitch),  A., ii,  102, 

750. 
sw&phosphide,     crystalline     (Maron- 

NEAu),  A.,  ii,  421. 
silicide,     arsenide,     and    antimonide, 
action  of  cobalt,  nickel,  or  chromium 
on  (Lebeatj),  a.,  ii,  427. 
Cupric   salts,   action  of    pyridine  on 
(Moitessier),  a.,  i,  808. 
antimonate  (Senderens),  A.,  ii,  557. 
antimonite  (Harding),  A.,  ii,  490. 
arsenite  (Reichard),  A.,  ii,  23. 
azoimide  (Curtius and Rissom),  A., 

ii,  92. 
bromide,      double      ammonio-com- 
pound  of,  with  mercuric  cyanide 
(Varet),  a.,  i,  99. 
ithium    bromide,    and    potassium 
chloride  and    bromide   (Kurna- 
KOFF  and  Sementschenko),  A., 
ii,  287. 
chlorate  and  basic  chlorate,  bromate 
and  basic   bromate,    nitrate   and 
basic    nitrate    (Bourgeois),    A., 
ii,  157. 
chloride,   molecular  weight   of,    in 
urethane  (Castoro),  A.,  ii,  360. 


Copper  :— 

Cupric  chloride,  reactions  of,  in  organic 

solvents(NAUMANN),  A.,ii,423. 

double    ammonio-compound    of, 

with  mercuric  cyanide  (Varet), 

A.,  i,  99. 

potassium  chloride    (Groger),   A., 

ii,  289. 
hydroxide,  compounds  of,  with  silver 

salts  (Sabatier),  A.,  ii,  654. 
molybdiodate      (Chretien),      A., 

ii,  363. 
nitrate,  electrolysis  of,  with  copper 
ferrooyanide  membrane  (Schre* 
ber),  a.,  ii,  273. 
mixtures  of,  with  silver  nitrate, 
electrolysis   of,    application   of 
principle  of  maximum  work  to 
(ToMMASi),  A.,  ii,  412. 
hydrates  of  (Funk),  A. ,  ii,  210. 
compound     of,     with    hydrazine 
(HoFMANN  and  Marburg),  A., 
i,  488. 
thallium  lead,  and  thallium  barium, 
nitrites  (Przibylla),  A.,  ii,  223. 
hydroxide     hyponitrite    (Divers), 

T.,  121  ;  P.,  1898,  224. 
oxide  prepared  from  nitrate,  occlu- 
ded   gas    in  (Richards),    A., 
ii,  101. 
amount  of,  in  Egyptian  porcelain, 
and  in  glaze  of  Egyptian  pottery 
(Le  Chatelier),  a.,  ii,*751. 
and  salts,  reduction  of,  by  calcium 

carbide  (Tarugi),  A.,  ii,  749. 
influence    of,     on     formation    of 
sodium  sulphate  (Krutwig  and 
Dernoncourt),  a.,  ii,  214. 
phosphate,    and     basic     phosphate 

(Caven  and  Hill),  A.,  ii,  29. 
phosphide      (Rubenovitch),      A., 

ii,  652. 
hypophosphite,    reduction     of,    by 

palladium  (Engel),  A.,  ii,  750. 
selenate,  and  basic  selenate  (Metz- 

ner),  a.,  ii,  20. 
sulphate,  determination  of  polarisa- 
tion in  cells  containing  (Heim), 
A.,  ii,  78. 
thermal    change    on    diluting    a 
saturated  solution  of  (Pollok), 
P.,  1899,  8. 
action  of  hydrogen  on  (Colson), 
A.,  ii,  215. 
potassium  sulphate,  conductivity  of 
solutions    of    (MacGregor    and 
Archibald),  A.,  ii,  201. 
Cuprosocupric  sulphite  (Patern6  and 

Alvisi),  a.,  ii,  17- 
Cuprous  thioantimonite  and  pyrothio- 
arsenite  (Sommerlad),  A., 

ii,  216,  217. 
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Copper  : — 

Cuprous    chloride,    action   of  carbon 
oxy sulphide  on  (Berthelot),  A., 
ii,  287. 
oxide,  action  of  hydrogen  phosphide 
on  (RuBfiNOViTCH),  A.,  ii,  652. 
estimation  of  (Caven  and  Hill), 
A.,  ii,  59. 
Copper  organic  compounds  : — 

Copper    acetylide,    explosion     of,    in 

presence    of    acetylene   (Freund 

and  Mai),  A.,  i,  657. 

antipyrine    salicylate    (Schuyten), 

A.,  i,  306. 

Cuprous  cyanide,    formation  of  (ViT- 

tenet),  a.,  i,  658. 
Copper       cyanide,       electrolysis      of 
(Baker),  A.,  ii,  749. 
thiocyanomercaptide,  and  action  of 
hydrochloric  and  nitric  acids  on 
(Kohler),  a.,  i,  737. 
Cuprotartaric  acid,  and  its  potassium, 
sodium,     lead,     and     silver     salts 
(Masson  and  Steele),  T.,  725  ;  P., 
1899,  120. 
Diethylenediaminecopper  salts  (Wer- 
ner,     MeCxERLe,     Pastor,      and 
Spruck),  a.,  i,  857. 
Dipyridylcopper    salts    (Blaij),     A., 

i,  388. 
Phenylhydrazine  cupro- chloride, 

-bromide,  and  -iodide  (Moitessier), 
A.,  i,  807. 
Triethylenediaminecopper  salts  (Wer- 
ner,     Megerle,     Pastor,     and 
Spruck),  A.,i,  856. 
Copper,     detection,     estimation,     and 
separation  of : — 
detection  of    traces   of   (Bach),    A., 

ii,  385. 
detection  of,  in  mineral  waters  (Gar- 

rigou),  a.,  ii,  616. 
detection  of  cadmium  in  presence  of 

(Trey),  A.,ii,  182. 
estimation  of,  colorimetrically(LucAs), 

A.,  ii,  622. 
estimation  of,  volumetrically  (Meade), 

A.,  ii,  58, 
estimation  of,  in  grapes,  wines,  lees, 
and    marcs  (Vignon  and  Barril- 
lot),  a.,  ii,  452. 
estimation  of,    in    vegetables    (Leh- 

mann  ;  Vedrodi),  A.,  ii,  59. 
estimation  of  oxygen  in  (Lucas),  A., 

ii,  52. 
estimation  of  silver,  gold,  and  mercury 
in     presence    of    (Kollock),     A., 
ii,  811. 
separation  of  antimony  from  (Lucas), 

A.,  ii,  523. 
separation   of   antimony  and   arsenic 
from  (Atkinson),  A.,  ii,  615. 


Copper,  separation  of : — 

separation  of  arsenic,    mercury,   and 
silver  from  (Revay),  A.,  ii,  127. 

separation  of  cadmium  from  (Borne- 
mann),  a.,  ii,  813. 

separation  of  iron  from  (Brearley), 
A.,  ii,  815. 

separation  of  iron,  lead,  tin,  and  zinc 
from  (Langmuir),  A.,  ii,  522. 

separation    of    mercury    from    (Jan- 
NASCH  and  Devin),  A.,  ii,  59. 

separation  of  zinc  from  (Dederichs), 
A.,  ii,  812. 
Copper  glance,   pseudomorphous,  from 

Altai    Mountains    (Jerem^eff),    A., 

ii,  666. 
Copper  ores,   iodine  in  (Autenrieth  ; 

Dieseldorff  and  Ochsenius),    A., 

ii,  760. 
Copper    pyrites,    alteration    of   (Jere- 

m^eff),  a.,  ii,  666. 
Copper    refining,    sediment    formed    in 

electrolytic  (Hollard),  A.,  ii,  452. 
Copper-beech.     See  Agricultural  chem- 
istry. 
Coprine  chloride.  See  Trimethylacetonyl- 

ammonium  chloride. 
Corallin  as  an  indicator  ( Waudell),  A. , 

ii,  83. 
Cordierite  from  N.   Carolina  (Hidden 
and  Pratt),  A. ,  ii,  300. 

artificial  (Morozewicz),  A.,  ii,  762. 
Cork,  constituents  of  (Thoms),  A.,  ii,  324. 

presence    of   cerin    and    friedelin    in 
(Istrati  and    Ostrogovich),   A., 
i,  772. 
Cornicularic    acid   and    methylic    salts 

(Thiele  and  Rossner),  A.,  i,  613. 
Cornicularolactone  (Thiele  and  Ross- 
ner), A.,  i,  613. 
Corona,     nknown  gases  in  (Lockyer), 

A.,  ii,  717. 
Coronium,  presence  of,  in  the  solfatara 

of   Pozzuoli  and   Vesuvius    (Nasini, 

Anderlini,     and    Salvadori),    A., 

ii,  482. 
Corpse,  strychnine-like  alkaloid  from  a 

(Mecke  and  Wimmer),   A.,  i,  311. 
Corpuscles,  number  of  red  and  white,  in 

human  blood  (Schwinge),  A.,  ii,  166. 
**  Cortex  chince  sitccirube,"  estimation  of 

the  total  alkaloids  in  (Ekroos),  A., 

ii,  74. 
Corundum      from      the      Appalachians 
(Lewis),  A.,  ii,  561. 

artificial  (Morozewicz),  A.,  ii,  762. 

formation  of,  in  magmas  (Pratt),  A., 

ii,  758  ;  (Morozewicz),  A.,  ii,  762. 

Corundum-pegmatite  andr' -syenite  from 

the  Urals  (Morozewicz),  A.,  ii,  763. 
Corydaldine,    preparation    of    (Dobbie 

and  Lauder),  T.,673  ;  P.,  1899,  129. 
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Corydaldine,  nitroso-,  action  of  sodium 
hydroxide  on  (Dobbie  and  Lauder), 
T.,  673;  P.,  1899,  129. 
Cotoin,    velocity    of    crystallisation    of 

(BOGOJAWLENSKY),  A.,  ii,  206. 
Cotton-cake.  See  Agricultural  chemistry. 
Cotton    flowers,     colouring    matter    of 
(Perkin)  ;  T.,  827  ;  P.,  1899,  161. 
seed.     See  Agricultural  chemistry. 
Cotton-seed  oil,  presence  of  gossypol  in 
(Marchlewski),  a.,  i,  821. 
presence  of  chlorinated,   and  absence 
of      sulphurised      compounds     in 
(Raikow),  a.,  ii,  824. 
detection  of  (Soltsien),  A.,  ii,  823. 
detection  of,  in  butter  (Leonard),  A. , 

ii,  190. 
detection  of,   in   lard  (Bomer),   A., 

ii,  259. 
action  of  silver  nitrate  on  the  fatty 
acids  of  (Charabot  and  March), 
A.,  ii,  618. 
estimation  of  fatty  acids  in  (TwiT- 

chell),  a.,  ii,  69. 
iodine   number  of    (Zega  and  Maj- 
storovic),  a.,  ii,  820. 
Coumaranone.     See  Ketocoumaran. 
Coumaric    acid,    iodo-     (Seidel),    A., 

i,  697. 
Coumarin,    formation    of   (Reychler), 
A.,  i,  56. 
velocity  of  crystallisation  of   (Bogo- 

jawlensky),  a.,  ii,  206. 
separation  of  vanillin  from,  in  flavour- 
ing extracts  (Hess  and  Prescott), 
A.,  ii,  531. 
Coumarincarboxylic  acid,  formation  o-f 
(Knoevenagel),      a.,      i,      145; 
(Cajar),  a.,  i,  147. 
and  its  ethylic  salt  (Knoevenagel 
and  Hoffmann),  A.,  i,  116. 
Covellite  from  Montana  (Hillebrand), 
A.,  ii,  302. 
from  Sweden  (Petrisn),  A.,  ii,  759. 
Cream,  detection  of  the  previous  heating 
of  (Storch),  a.,  ii,  76. 
See  Agricultural  chemistry. 
Cream  of  tartar,  analysis  of  (Lombard), 

A.,  ii,  820. 
Creatine,     separation    of    (Ladd    and 

Botterfield),  A.,  ii,  262. 
Creatinine,  chemical  identity  of  prepara- 
tions of,  from  different  sources  ( WoR- 
ner),  a.,  ii,  438. 
nitroso-  (Kramm),  A.,  i,  85. 
Creosote,  detection  of  (Fonzes-Diacon), 

A.,  ii,  388. 
Cresegol    [mercury  potassium    o-nitro- 
cresol--p-sulphonate),  Gautrelet),  A., 
i,  802. 
o-Cresol,  3  :  5-dichloTO;  constitution  of 
(Martini),  A.,  i,  877. 


o-Cresol  and  p-cresol,  action  of  acetyl- 
chloroglucose  on  (Ryan),  T.,    1056  ; 
P.,  1899,  196. 
?n-CreBol,  4-bromo-2-amino-,  and  its  di- 
acetyl   derivative,  4-bromo-2  :  6-di- 
nitro-,    and    ^Wnitro-   (KehrmanK 
and  Rust),  A.,  i,  130. 
4-chloro-2-amino-,    and    its     diacetyl 
derivative,      and      4-chloro<iinitro- 
(Kehrmann  and  Tichvinsky),  A., 
i,  129. 
jO-Cresol,   3  :  5-<?ichloro-,  constitution  of 

(Bertozzi),  a.,  i,  878. 
Cresols,  products  of  destructive  distilla- 
tion of  (MiJLLER),  A.,  i,  27. 
o-Cresolquinone,  j^-Cresolquinone,    and 
^-Cresolphenolquinone         (Biltris), 
A.,  i,  199. 
o-Cresylaniline,  bromo-,   and  dibTomo- 

(Auwers  and  Buttner),  A.,  i,  37. 
o-Cresylic  bromide,  bromo-,  andfiibromo-, 
derivatives  of  (Auwers  and  BtJTTNER), 
A.,  i,  37. 
o-Cresylic    methylic     ether,    dibTomo- 

(Auwers  and  Buttner),  A,,  i,  37. 
o-Cresylpiperidine,  bromo-  and  dihTomo- 

(Auwers  and  BIittner),  A.,  i,  37. 
Critical   pressure   of   liquid    hydrogen 

(Vaubel),  a.,  ii,  475. 
Crocidolite    from    South   Africa    (Ker- 

sting),  a.,  ii,  766. 
Cromfordite  from  Laurion,  Greece  (Smith 

and  Prior),  A.,  ii,  433. 
Crotonaldehydepinacone.       See    Dipro- 

penylic  glycol. 
Crotonic  acid,  melting  point  of,  influence 
of  pressure  on  (Hulett),  A.,  ii,  469, 
)8-amino-,  ethylic  salt,  two  modifica- 
tions of  (Behrend),   a.,   i,   331  ; 
(Knoevenagel),  A.,  i,  478. 
iso-Crotonic  acid,  from  decomposition  of 
)8-hydroxyglutaric  acid  (Fighter  and 
Krafft),  a.,  i,  255. 
Crotonic  acids,  constitution  of  (Fighter 
and  Krafft),  A.,  i,  255. 
cryoscopic  behaviour    of,   in    butyric 
acid  (Bruni  and  Gorni),  A.,  ii,  731. 
Crotonic  chloride  and  action  of  alcohol 

on  it  (Henry),  A.,  i,  257. 
Crotonyl-carbamide  and  -thiocarbimide 

(Charon),  A.,  i,  849. 
Crotonylic  bromide  and  chloride.     See 
)8-Butylene,  o-bromo-,  and  a-chloro-. 
ether  (Charon),  A.,  i,  849. 
iodide.     See  j8-Butylene,  o-iodo-. 
iso-Crotonylic  bromide,  and  the  action  of 
sodium     on    (Pogorzelsky),     A., 
i,  785. 
chloride  (Jocitsch),  A.,  i,  748. 
Crucible,  tube-  (Murmann),  A.,  ii,  122. 
Cntciferce      seed.         See      Agricultural 
chemistry. 
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Cryohydric  curve  for  mixtures  of  enantio- 
morphous  isomerides  (Bktjni),   A., 
ii,  732. 
mixtures,  temperature  and  composition 
of  (Ponsot),  a.,  ii,  634. 
Cryolite,  action  of  oxalic  or  tartaric  acid, 
or  of  steam  on  (Patekno  and  Alvisi), 
A.,  ii,  18. 
Cryoscopic  behaviour  of  picrates  (BRrNi 
and  Caepen^O*  A.,  ii,  8. 
constants  for  naphthylamine  and  di- 
phenylamine       (Stillmann       and 
Swain),  A.,  ii,  728. 
measurements  (Ponsot),    A,,  ii,  546, 

728  ;  (Raoult),  A.,  ii,  590. 
observations,   accuracy    attainable  in 
(Raotjlt),  a.,  ii,  203. 
Crystalline-liquids      (Schenck),      A., 
ii,    360 ;     (Le     Chatelier),     A., 
ii,  740. 
dielectric   behaviour  of    (Abegg    and 
Seitz),  a.,  ii,  623. 
Crystallisatiou,   fractional,   of  mixtures 
of  sodium  and  potassium  salts,  from 
aqueous  alcohol  (Soch),  A.,  ii,  84. 
of   undercooled   liquids   (Tammann), 

A.,  ii,  272. 
velocity    of    (Bogojawlensky),    A., 
ii,  206  ;  (Tammann),  A.,  ii,  548. 
Crystallography  of  iodoform  (Pope),  T.  , 
46  ;  P.,  1898,  219. 
of  malates  (Traube),  A.,  i,  484. 
Morphotropic  relations  of  gold  tellu- 
rides  (Hobbs),  A.,  ii,  493. 
of  the  plagionite  groups  (Spencer 
and  Prior),  A.,  ii,  431. 
series  among  minerals  (Spencer), 
A.,  ii,  108. 
Crystallographic  relations  of  optically 

active  substances  (Fock),  A.,  i,  819. 
Crystals  in  blowpipe  beads  as  character- 
istic of  various  elements  (Florence), 
A.,  ii,  51. 
microscopic  examination  of  (Schroder 
VAN  DER  Kolk),  A.,  ii,  16. 
Crystal- volumes  (Linck),  A.,  ii,  416. 
Cubanite  from    Montana   (Winchell), 

A.,  ii,  108. 
Cucumber.     See  Agricultural  chemistry. 
i/'-Cumenesulphinic  acid  (Gattermann), 

A.,  i,  517. 
il'-Cumenol  carbanilate    (Auwers),   A., 
i,  343. 
trihTomo-,  and  acetate  (Atjwers),  A., 
i,  343. 
Cumenylanilinoacetic  acid,  nitrile  and 
amide,  and  nitroso-derivative   of  the 
latter  (Miller,  Plochl,  and  Gern- 
GROSs),  A.,  i,  127,  128. 
Cuminaldehyde  {cuminol),  condensation 
of,  with  anhydracetonebenzil  (Japp  and 
Findlay),  t.,  1023  ;  P.,  1899,  164. 


Cuminic  acid  {o-propylbenzoic  acid),  and 
its  chloride,  anilide,  ureide,  amide, 
thioamide,  nitrile,  and  amino-  and' 
nitro-derivatives  (Gottlieb),  A., 
i,  512. 
Cuminilosazone  (Biltz  and  ■Wienands)^, 

A.,  i,  910. 
Cuminphenylhydrazone,     formation    of 
(Miller,  Plochl,  and  Gerngross), 
A.,  i,  127. 
Cuminylidenediacetoacetic  acid,  ethylic 
salt  (Knoevenagel  and  Faber),  A., 
i,  146;    (Knoevenagel  and  Wede- 
meyer),  a.,  i,  215. 
Cummingtonite  from  Brazil  (Hussak), 

A.,  ii,  564. 
i/'-Cumyl    hydrosulphide    (Cohen    and 

Skirrow),  T.,  892;  P.,  1899,  183. 
»|/-Cumylene    (bisulphide    (Cohen    and 

Skirrow),  T.,  892 ;  P.,  1899,  183. 
Cumylideneanhydracetonebenzil    (Japp  ■ 
and   FiNDLAY),  T.,  1024  ;   P.,  1899,. 
164. 
Cumylidenemalonic    acid,   ethylic    salt 
(Knoevenagel     and     Giese),     A.^ 
i,  116. 
Cupric.     See  under  Copper. 
Cuprite,  iodine  in  (Atjtenrieth  ;Diesel- 
DORFF  ;  Ochsenitjs),  a.,  ii,  760. 
estimation    of    traces    of    iodine    vo 
(Autenrieth),  a.,  ii,  804. 
Cupro-goslarite  from  Kansas  (Rogers), 

A,,  ii,  667. 
Cuprous.     See  under  Copper. 
Curcas  oil,    constants  of   (Aechbutt),  . 

A.,  ii,  261. 
Curcumin,   action  of  potassium  acetate 

on  (Perkin),  T.,  443. 
Curcumin   W,  use    of,  in    alkalimetry 

(Glaser),  a.,  ii,  573. 
Currant-bushes.         See     Agricultural 

chemistry. 
Cyanethine     {4:-amino-5-'met7iyl-2  :  6-di- 
ethyl-m.-diazine),     and    Cyanmethine 
{4-amino-2  :  6-dimethyl-m.-diazine), 
heats  of  combustion  and  formation  of 
(Lemoult),  a.,  ii,  546. 
Cyanoform,  and  its  salts  and  alcoholate 
(Hantzsch  and  Osswald),  A.,  i,  405. 
Cyanogen,    equivalent  of  (Dean),    P., . 
1898,  174. 
action   of  cuprous  chloride  on  (Ra- 

baut),  a.,  i,  557. 
action  of  electric  glow  discharge   on 
mixture  of,  with  oxygen  (Mixter),  , 
A.,  ii,  267. 
Hydrocyanic  acid,  and  mercury  salt, 
constitution    of    (Kieseritzky),  . 
A.,  ii,  395. 
effect  of  pressure  on  melting  point 
curve      of      (Tammann),      A.,, 
ii,  636. 
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Cyanogen  :— 

Hydrocyanic  acid,  equilibrium  be- 
tween^  and  other  acids,  with 
potash :  thermochemistry  (Ber- 
thelot),  a.,  ii,  737. 
equilibrium  between  silver  potassium 
cyanide,  hydrogen  sulphide,  and 
( Berth elot).  A.,  ii,  422. 
action  of  cuprous  chloride  on  (Ra- 

baut),  a.,  i,  557. 
mercury  salt,  electrolytic  behaviour 
of  (Ley  and  Kissel),  A.,  ii,  485. 
Cyanides,    action  of    magnesium    on 
(ElDMANN),  A.,  i,  317. 
distinction    between      oxycyanides 
and,    of  mercury  (von   Piever- 
ling),  a.,  ii,  698. 
Cyanic  acid,    heat    of    formation    of 
(Beethelot),  A.,ii,  142. 
Cyanuramide,  heats  of  combustion  and 

formation  of  (Lemoult),  A.,  ii,  546. 
Cyanur-amido-dihydride,and-dichloride, 
-metliylamido-dichloride,-ethylamido- 
dichloride,    and    -methylamidoetliyl- 
amide  (Diels),  A.,  i,  406,  407. 
Cyanuric  acid,  absorption  spectrum  and 
constitution  of  (Hartley),  P.,  1899, 
46. 
stability  of,  towards  alkalis,  relative 
to  that  of  trimethylic  ^50cyanurate 
(Fischer),  A.,  i,  262. 
mercury  compound  of,  constitution  of 
(Kieseritzky),  a.,  ii,  395. 
Cyanuric  chloride,  action  of  ammonia, 
methylamine,  and  ethylamine  on 
(Diels),  A.,i,  406. 
c?mmino-,  action  of  hydriodic  acid. on 
(Diels),  A.,  i,  406. 
hydride,  dia.mino-,  and  its  salts  and 
diacetyl  derivative  (Diels),  A,, 
i,  406. 
identity  of,  with  formoguanamine 
(Diels),  A.,  i,  558. 
Cyaphenin,  formation  of,  from  benzimido- 
ethylic  ether  (Wheeler  and  John- 
son), A.,  i,  431. 
Cydoniavulgarisseeds,  oil  of  (Hermann), 

A.,  i,  822. 
Cymene,  from  lemon-giass  oil  (Stiehl), 
A.,  i,  66. 
from  oil  of  thyme  (Labbi^.).  A..,  i,  621. 
melting   point  of   (Ladenburg    and 

Krugel),  a.,  ii,  545. 
absorption  of  argon  by  (Berthelot), 
A,,  ii,  653. 
Cymeneacetophenone,  synthesis  of  (Meis- 

sel),  A.,  i,  880. 
Cymenecarboxylic  acid  [Me  :  Pr :  COOH 

=  1:4:2]  (Bouveault),  A.,  i,  287. 
tso-Cjrmenesulphonic  acid,  from  borneol 
and  sulphuric  acid  (Tolloczko),  A., 
i  440. 


Cymodiphenylfarfaran  (Japi>  and  Mel- 
drum),  T.,  1038  ;  P.,  1899,  167. 

Cymophenone  (Bouveault),  A.,  i,  287. 

Cjrmyl  hydrosulphide  (Cohen  and 
Skirrow),  T.,  892  ;  P.,  1899,  183. 

Cymylglyoxylic  acid  and   e  thy  lie  salt 
(Bouveault),  A.,  i,  287. 
ethylic  salt  (Verley),  A.,  i,  207,  434. 

p-Cymyl  methyl  ketone,  preparation  of 
(Verley),  a.,  i,  207. 

Cynarasin  and  its  coagulating  power 
(Rasetti),  a.,  i,  395. 

Cyphelium  trichiale,  constituents  of 
(Hesse),  A.,  i,  385. 

Cystinuria,  presence  of  leucine  and  tyro- 
sine in  the  urine  during  (Moreigne), 
A.,  ii,  317. 

Cytase,  presence  of,  in  liver-secretion  of 
Helix  pomatia  (Biedermann  and 
Moritz),  a.,  ii,  166. 

Cytisine  (Klostermann),  A.,  i,  960. 


D. 


Dacryodes  Tiexandra,  the  oleo-resin  of 
(More),  T.,  718  ;  P.,  1899,  150. 

Dalton,  presentation  of  daguerreotype  of, 
P.,  1899,  68. 

Daniascenine(PoMMEREHNE),  A.,  i,  964. 

Damourite  from  Bohemia  (Preis),  A., 
ii,  668. 

Daphnetin,  synthesis  of  (Gatteemann 
and  Kobner),  A.,  i,  364. 

Datolite  from  Minnesota  (Berkey),  A., 
ii,  371. 

Datura  fastuosa  seeds,  amount  of  fat  and 
hyoscyamine  in  (van  der  Driessen 
Mareeuw),  a.,  i,  829. 

Daviesite  from  Chili  (Arzruni,  Thad- 
DfiEFF,  and  Dannenberg),  A., 
ii,  562. 

"Davynm,"  rhodium  and  iridium  in, 
and  non-elementary  nature  of  (Mal- 
let), A.,  ii,  107. 

)8-Decanaphthene  (1:3:  5-dimethylethyl- 
cyclohexatie  ?)  and  its  amino-,  bromo-, 
bromonitro-,  chloro-,  c^tchloro-,  and 
nitro-derivatives  (Markownikoff  and 
RuDEWiTscH),  A.,  i,  581. 

Decanaphthenol  (1 :  Z-dimethyl-b-ethyl- 
cyclohexaiieA-ol)  (Markownikoff  and 
Rudewitsch),  a.,  i,  582. 

Decane    in    lignite  tar  (Oehler),   A., 
i,  816. 
specific  heat  and  heat  of  vaporisation 

of(Lu6iNiN),  A.,  ii,  269. 
heat  of  combustion  of  (Zouboff),  A., 
ii,  589. 

Decane,  c^ibromo-,  from  action  of  hydro- 
gen bromide  on  decylenic  oxide 
(Wassil^ef),  a.,  i,  786. 
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Decane,  nitro-  (Worstall),  A.,  i,  399. 
Secane    (diisoamyl),   oxidation    of,    by- 
nitric   acid   (Markownikoff),  A., 
i,  553. 
nitro-,  action  of  stannous  chloride  on 
(Konowaloff),  a.,  i,  733. 
Decoic  acid  {capric  acid),  physical  con- 
stants of  (ScHEij),  A.,  i,  668. 
separation  of,  from  other  fatty  acids 
(Holzmann),  A.,ii,  68. 
Decoic   acid  (isoco^nc  acid),  amide  of, 
preparation       of       (Aschan),       A,, 
i,  14. 
Decoic  acid  {divaleric  acid),  and  its  so- 
dium, calcium,  and  barium  salts  ;  also 
its  chloride  and  amide (Guerbet),  A., 
i,  472. 
Decylenic  oxide  {diamylenic  exide),  and 
the  action  of  hydrogen  bromide  on  it 
(Wassil^-ef),  a.,  i,  786. 
Decylic  alcohol  {diamylic  alcohol),  and 
its  chloride,  acetate,  and  ^'.wvalerate ; 
also  the  action  of  potassium  hydrogen 
sulphate     on     it     (Guerbet),      A., 
i,  472. 
Dehydrocamphenylic    acid    (Jagelki), 
A.,  i,  627  ;  (Majewski  and  Wagner), 
A.,  i,  629. 
Dehydromucic  acid,  preparation  of  (Hill 
and  Phelps),  A.,  i,  576. 
reduction  of  (Hill  and  Wheeler),  A., 
i,  576. 
Dehydrotrimethylbrazilone    and   acetyl 
derivative  (Gilbody  and  Perkin),  P., 
1899,  27. 
Delphinine,  detection  of  (Melzer),  A., 

ii,  193. 
Delphinium    Staphisagria    seeds,    pre- 
sence of  staphisagroine  in  (Ahrens), 
A.,  i,  652. 
Delvauxite  from  Bohemia  (Preis),  A., 

ii,  668. 
Denitrification.    See  Agricultural  chem- 
istry. 
Density  of  pulverulent  substances,  de- 
termination of  (Bremer),  A.,ii,  81, 
271. 
corresponding  with    Baum^'s   hydro- 
meter scale  (Emery),  A.,  ii,  466. 
of  aqueous  solutions  (Wade),  T.,  255  ; 
P.,  1899,  7  ;  (Barnes  and  Scott   ) 
A.,  ii,  406. 
maximum,   of   aqueous    solutions    of 
potassium,    sodium,    lithium,    and 
rubidium  chlorides  (de  Coppet),  A., 
ii,  590. 
Deoxybenzoin    {phenyl    benzyl    ketone), 
condensation  of,  with  benzylidene- 
aniline    (Francis),    T.,    867 ;    P., 
1899,  181. 
condensation    of,    with     flavinduline 
(Sachs),  A.,  i,  239. 


Deoxybenzoin-o-dicarboxylic   acid,    ac- 
tion   of     heat     on     (Gabriel     and 
Leupold),  a.,  i,  122. 
DeoxycafEeine    (Baillie    and    Tafel) 

A.,  i,  268 j 
Deoxycinchonidinemethiodide(KoENiGS 

and  Hoppner),  A.,  i,  87. 
Deoxytoluoin  (Collet),  A.,  i,  56. 
Dephlegmator,  forms  of,  for  fractional 
distillation   (Young),    T.,    698  ;    P., 
1899,  147. 
Desmotroposantonins,     ferric     chloride 

reaction  with  (Bertolo),  A.,  i,  931. 
r-    and    I  Desmotroposantonins,   acetyl 
and  ethylic  derivatives,  and  reduction 
to  r-  and  Z-santonous  acids  (Andre- 
occi  and  Bertolo),  A.,  i,  301. 
Desylenebenzylideneacetone  (Japp  and 

FiNDLAY),  T.,  1026;  P.,  1899,  164. 
^-Desylphenol  (Japp    and    Meldrum), 

T.,  1037  ;  P.,  1899,  167. 
Desylthymol,    and    acetyl    derivatives 
(Japp  and  Meldrum),  T.,  1037  ;  P., 
1899,  167. 
Dextrin,  formation  of,  from  sucrose  by 
action  ofAspergillus  niger  (Tanret), 
A.,  ii,  171. 
formation    of     furfuraldehyde     from 

(Sestini),  a.,  i,  103. 
as  a  reserve  material  (du  Sablon),  A,, 

ii,  444. 
detection  of,  in  albumin  (Bonnema), 

A.,  ii,  196. 
estimation  of  mannose  in  presence  of 
(BouRQUELOT  and  H^rissey),  A., 
ii,  817. 
Dextrin,  the  stable,   and  its  oxidation, 
hydrolysis,   and  constitution ;   also 
its  relation    to    the  malto-dextrins 
and    soluble    starch    (Brown    and 
Millar),  T.,  315  ;  P.,  1899,  13. 
nitration  and  attempted   recovery  of 
(Brown    and    Millar),   T.,   310: 
P.,  1899,  13. 
Dextrins  of   saccharification  and  their 
barium     compounds    (Petit),    A., 
i,  ;559. 
estimation  of  (Warnier),  A.,  ii,  339. 
Dextrins.     See  also  : — 
Amylodextrin. 
Maltodextrin. 
Dextrinic    acid,     and    its    hydrolysis, 
nitration  and   constitution ;    also   its 
calcium  salt  (Brown  and  Millar), 
T.,  325  ;  P.,  1899,  13. 
Dextrose  (d-glucose,  grape  sugar),  from 
hydrolysis  of  dextrinic  acid  (Brown 
and  Millar),  T.,  330;   P.,  1899, 
14. 
from  acid  hydrolysis  of  maltodextrin 
and  maltodextrinic  acids  (Brown 
and  Millar),  T.,  293  ;  P.,  1899,  11. 
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Dextrose  {d-glucose,  grape  sicgar),   vis- 
cosity of  undercooled  (Tammann), 

A.,  ii,  272. 
solutions,     molecular    depression     of 

vapour  pressure  of  (Dieterici),  A., 

ii,  403. 
cobalt  derivatives  of   (Herzog),    A., 

ii,  818. 
influence  of,  on  the  hydration  of  cal- 
cium oxide  (Kohland),  A.,  ii,  596. 
action  of  various  pathogenic  bacteria 

on  (HuGOUNBNQ  and  Doyon),   A., 

ii,  377. 
hydrolysis  of,  with  oxalic  acid  (Brown 

and  Millar),  T.,    306  ;  P.,   1899, 

12. 
action  of  neutral  salts  on,  at  higher 

temperatures   (Prinsen-Geerligs), 

A.,  i,  101. 
action  of  yeast-extract  and   Munich 

bottom-yeast    on     (Buchner    and 

Rapp),  a.,  ii,  606. 
oxidation  of,    by  hydrogen    peroxide 

(Morrell  and  Crofts),   T.,   788  ; 

P.,  1899,  99. 
oxidation    of,    by   sorbose   bacterium 

(Bbrtrand),  a.,  ii,  170. 
from  diabetic  urine,  and  its  osazone 

(Le  Goff),  a.,  i,  242. 
j)roof  of  the  presence  of,   in  diabetic 

urine   (Patein  and    Dufatj),    A,, 

ii,  375. 
fate  of,  after  injection  into  the  circu- 
lation (Parry),  A.,  ii,  677. 
diastatic  formation  of,  in  plants  (du 

Sablon),  a.,  ii,  239. 
influence    of,    on    growth    of    Nostoe 

(Bouilhac),  a.,  i,  239. 
jDextrose,  detection  and  estimation  of: — 
detection     of     (Gawalowski),     A., 

ii,  255. 
•detection  of,  in  urine  (Frohlich),  A., 

ii,  185. 
•estimation  of  (Bickel  ;  Maquenne), 

A.,  ii,  529. 
•estimation  of,    volumetrically  (Gar- 

nier),  a.,  ii,  701. 
•estimation  of,    as  osazone    (Lintner 

and  Krober),  A.,  ii,  66. 
estimation     of,    in     brewing     sugars 

(Morris),  A.,  ii,  187. 
estimation  of,  in  urine  (Carpen^),  A., 

ii,  QQ  ;  (Schlosser),  A.,  ii,  185  ; 

(Lohnstein),  a.,  ii,  580. 
Diabase  from  Minnesota  (Berkey),  A., 

ii,  371. 
Diabetes,   nature  of  the  sugar  in  the 

urine  of  (Patein  and  Dufau),  A., 

ii,  375. 
pancreatic,  causes  of  (Tuckett),  A., 

ii,  676. 
phloridzin.  See  Glycosuria,  phloridzin. 


Diacetamidobenzaldehydine      (  Pinnow 

and  Wiskott),  A.,  i,  501, 
Diacetamidobenzophenone  (Heyl),  A 

i,  216. 
Diacetamidodibenzyl  (Thiele  and  Hol 

zinger),  a.,  i,  438. 
Diacetaxnidodimetliyl-;?-toluidine8  (  Pin 

NOW  and  Matcovitch),  A.,  i,  49,  50, 
2 : 4'-Diacetaminodiphenyl,  5-bromo-  and 

5-chloro-  (Jacobson  and  Strube),  A. 

i,  273,  274. 
4  :  4'-Diacetaniidodiphenyl-3  :  S'-dicarb 

oxylic  acid  (Bulow  and  von  Reden) 

A.,  i,  150. 
Diacetamidodixylylphenylmethane,    p 

nitro-   (Friedlander  and    Brand) 

A.,  i,  351. 
2  :  4'-  Diacetamido  -  5  -  hydroxydiphenyl 

and  -5-ethoxydiphenyl  (Jacobson  and 

TiGGEs),  A.,  i,  275. 
Diacetamidoindazole  (Bamberger  and 

Goldberger),  a.,  i,  545. 
Diacetamido-)3-naphthol     (Kehrmann 

and  Matis),  A.,  i,  81. 
Diacetamidophenol    (Kehrmann     and 

Gatjhe),  a.,  i,  28  ;  (Kehrmann  and 

Bahatrian),  a.,  i,  31. 
Diacetamidophenylbenzoxazole   (  Kym), 

A.,  i,  648. 
Diacetanisidide  and    c?initro-derivative 

(Starke),  A.,  i,  589. 
Diacetoacetic  acid,  c^icyano-  {aa-didcetyl- 

^^-diiminoadipic   acid),   ethylic   salt 

(Traube),  a.,  i,  192. 
Diacetoacetobenzidide,    and    c^ibromo- 

derivative  and  salts  (Heidrich),  A., 

i,  366. 
Diacetobenzidine  and  its  ^ichloro-deri- 

vative,  action  of  fuming  sulphuric  acid 

on  (Bagnall),  T.,  279  ;  P.,  1898, 182. 
Diacetobenzylideneamidogaanidine 

(Thiele  and  Bihan),  A.,  i,  47. 
Diacetobisaminoguanidine,  and  its  hy- 
drochloride, platinochloride,   and  ni- 
trate (Thiele  and  Dralle),  A.,  i,  8. 
Diacetodaphnetin,  synthesis  of  (Gatter- 

maxn  and  Kobner),  A.,  i,  364. 
Diacetodidesyl-2>-pbenylenedianiide 

(Japp  and  Meldrum),  T.,  1045;  P., 

1899,  169. 
Diacetodimethyltriamidodiplienyl    (Ja- 
cobson and  Kunz),  A. ,  i,  275. 
Diaoetohydrazide  (StollI:),  A.,  i,  413  ; 
(Pellizzari),  a.,  i,  858. 

and  its  benzylidene  derivative  (HoF- 
MANN  and  Marburg),  A.,  i,  488. 
Diacetomethylxylylenediamide      (Pin- 
now  and  Oesterreich),  A.,  i,  203. 
Diaceto-o-naphthylamide  (  Bamberger), 

A.,  i,  708. 
Diacetophenetidide     (Bistrzycki    and 

Ulffers),  a.,  i,  126. 
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Diacetophenyldiaminobenzoxazole 

(Kym),  a.,  i,  648. 
Diacetophenylpiperidine  bromide 

(Schmidt),  A.,  i,  5. 
iDiacetozybenzophenoneplienylinime 

(Graebe  and  Kellee),  A.,  i,  703. 
Diacetoxydiketonapbtliadihydropyr- 

azole  (von  Pechmann  and  Seel),  A., 

i,  948. 
j8;8-Diacetoxydinaplitlialene  (Fosse),  A., 

i,  529. 
Diacetoxy-j8)8'-dipyridylene  oxide  (Sell 

and  Jackson),  T.,  517  ;  P.,  1899,  98. 
2 : 4'-Diacetoxyflavo]ie  (von  Kostanecki 

and  Oderfeld),  A.,  i,  705. 
3  : 2'-Diacetoxyflavone   (von   Kosta- 
necki and  von  Salis),  A.,  i,  524. 
3 :4'-Diacetoxyflavone  (von  Kostanecki 

and  Osius),  A.,  i,  370. 
Diacetoxyindigotin  (Marchlewski  and 

Radcliffe),  a.,  i,  74. 
Diacetoxymethylic  ether,  from  the  action 

of  sodium  acetate  on  f^zchlorotrioxy- 

methylene     (Grassi-Cristaldi    and 

Maselli),  a.,  i,  409. 
Diacetoxymorphine  {heroine)   (Wesen- 

berg),  a.,  i,  650. 
Biacetoxynaphthaquinone  (Zincke  and 

Ossenbeck),  a.,  1,  765. 
Diacetoxyxantbone  (Meyer  and  Con- 

ZETTi),  A.,  i,  763. 
Diacetyl.     See  Dimethyl  diketone. 
Diacetylacetone,     dlicyano-      {aa-tetra- 

■methyl-$0-diiminobutane)    (Traube), 

A.,  i,  193. 
Diacetylaconitine,  physiological  action 

of  (Cash  and  Dunstan),  A.,  ii,  42. 
ao-Diacetyladipic  acid,  ^^-diimino-.  See 

diacetoacetic  acid,  dicyano: 
Diacetylaloe-emodin    (Oesterle),    A., 

i,  538. 
Diacetyl-^-cbloropbenylhydrazoxime 

(Ponzio),  a.,  i,  717. 
Diacetylcitryldiphenylbydrazide 

(Mantjelli  and  de  Righi),  A.,  i,  885. 
Diacetylcyanbydrin,    and    Diacetyldi- 

cyanbydrin,  and  itsc^ibromo-  and  tetra- 

bromo-derivatives       (Keller       and 

Maas),  a.,  i,  12. 
Diacetylene  glycol  [Jiexadiinediol),  and 

action  of  bromine  on  it  ;  also  diacetyl 

derivative     and     dimethylic      ether 

(Lespieau),  a.,  i,  184. 
Diacetyletbebenine      (Freund),      A., 

i,  308. 
Diacetylglyceric  acid,  and  its  di-mcmo-, 

di-         and         ^W-chloro-derivatives, 

ethereal  salts,  densities,  specific  rota- 
tions    and     molecular     volumes     of 

(Frankland),  T.,  355. 
Diacetylbydrocinnamoin  (Thiele),  A., 

i^  616. 


Diacetylbydroxymetbylanthraiiol 

(Bistrzycki  and  de  Schepper),  A., 

i,  151. 
Diacetylmethebenine     (Freund),     A., 

i,  307. 
DiacetyI-;!?-nietbylbydrazobenzeiie 

(Jacobson  and  Lischke),  A.,  i,  276. 
Diacetylmetbylc^/c^opeiiteiiecarboxylic 

acid,  c^tamino-,  ethylic  salt  (Traube), 

A.,  i,  193. 
Diacetylmorpholquinone  and  its  azine 

(Vongerichten),  a.,  i,  649. 
Diacetyluaphtbazarine,  condensation  of, 

with  diazomethane   (von  Pechmann 

and  Seel),  A.,  i,  948. 
7-Diacetyl-/8-phenylcrotoiiic  acid, 

ethylic   salt   (Kuhemann),    T.,   415  ; 

P.,  1899,  15. 
Diacetylphenylhydrazoxime,     p-bromo- 

and  o-chloro-  (PoNZio),  A.,  i,  718. 
Diacetylphenylmetbaiie,      2  :  4-c?*nitro- 

(Muttelet),  a.,  i,  281. 
DiacetylpbenyI^^■thiobiuret        (Fromm 

and  Philippe),  A.,  i,  485. 
Diacetylphenylurazole  (Cuneo),  A.,i,  9. 
Diacetylphloroglucinol  (Nencki),   A., 

i,  879. 
Diacetylpicrotin     and     Diacetylpicro- 

toxinin  (Meyer  and  Bruger),   A., 

i,  227. 
Diacetylquinonedioxime,  m-chloro- 

(Kehrmann  and  Grab),  A.,  i,  129. 
Diacetylsuccinic    acid,      ethylic      salt 
(KoHLER   and    MacDonald),    A., 
i,  907. 

isomeric    forms    of     (Knorr),     A., 
i,  672. 
Diacetyltartaric   acid,  and  moTw-  and 

di-chloro-derivatives,    ethereal    salts, 

densities,  specific  rotations  and  mole- 
cular volumes  of  (Frankland),  T., 

362,  369. 
DiacetyI-1  :  3 :  5-triethylbenzene    (Gat- 

termann,    Fritz,   and    Beck),    A., 

i,  492. 
Diacetyltrimetliylene,     diimuio-,     from 

action    of    alcohol    on    dicyanacetyl- 

acetone  (Traube),  A.,  i,  193. 
Di-o-aldebydophenoxyacetic  acid,  hydr- 

azone,  and  its  methylic  salt  (Cajar), 

A.,  i,  147. 
Di-o-aldehydopbenylic  ethylic  carbonate 

hydrazone        and        semicarbazimide 

(Cajar),  A.,  i,  146,  147. 
Diallage     from    Mexico    (Lenk),    A., 
ii,  305. 

from  the  Transvaal  (Henderson),  A., 
ii,  111. 
Diallylcarbamide      (sinapoline),       and 

Diallyltbiocarbamide,  and  the  action 

of    bromine    and    iodine    on    them 

(RUNDQVIST),  A.,  i,  18. 
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"  Diamine  pure  blue,"  molecular  weight 

of,  in  aqueous  solution  (Krafft),  A., 

ii,  473. 
Diamond,     origin      of     South     Africa 
(Friedlander),  a.,  ii,  559. 

minerals    associated   with,  in    Bahia 
(Hussak),  a.,  ii,  494. 

parent-rock    of,     in     South     Africa 
(Bonney),  a.,  ii,  769. 

artificial    production   of,    in  silicates 
(Friedlander),  A.,  ii,  559. 
Diamond-sands  of  Brazil  (Hussak),  A., 

ii,  432. 
Diwoamyl.     See  Decane. 
Diisoamylacetic    acid.      See    Dodecoic 

acid. 
Diamylamine,      specific      rotation      of 
(Brjuchonenko),  a.,  ii,  265. 

^modide  (Norris  and    Franklin), 
A.,  i,  663. 

cyano-,  and  action  of  ammonia  and 
hydrogen  sulphide  on  (Wallace), 
A.,  i,  659. 
Di^Jsoamylamine,     action     of     nitrosyl 

chloride  on  (Solonina),  A.,  i,  473. 
Diamylenic     oxide.        See     Decylenic 

oxide. 
Diamylic  alcohol.     See  Decylic  alcohol. 
Diwoamylidene-ethylenediamine  and  its 

platinochloride  (Kolda),  A.,  i,  328. 
Diwoamylmalonic   acid,    and  action  of 

heat  on  (Fournier),  A.,  i,  735. 
Diamylresorcinol,  and  diacetyl  deriva- 

tive  (Gurewitsch),  A.,  i,  880. 
Diamylthiocarbamide,      formation      of 

(Wallace),  A.,  i,  659. 
Dianilinodichloroquinonedisulphonic  . 

acid,   potassium    salt    (Imbert    and 

PAGi:s),  A.,  i,  516. 
Dianilinonitroquinone  (Kehrmann  and 

Idzkowska),  a.,  i,  493. 
Dianisidine,  diacetyl  and  dibenzoyl  deri- 
vatives, carbamide  and  thiocarbamide 

(Starke),  A.,  i,  589. 
Dianisyl  (Starke),  A.,  i,  589. 
Dianisylacetic     acid,     and     its    salts 

(Fritsch      and     Feldmann),      A., 

i,  600. 
Dianisyldichlorethylene  (Fritsch  and 

Feldmann),  A.,  i,  600. 
Dianisyldihydrazinesulphonic  acid, 

sodium  salt  (Starke),  A.,  i,  589. 
Di-o-anisyldihydrazoneacetylacetone 

(Favrel),  a.,  i,  438. 
Dianisyldihydrazonecyanoacetic    acid, 

diethylic  salt  (Favrel),  A.,  i,  58, 
o-Dianisyldihydrazonemalonic        acid, 

methylic  and  ethylic  salts  (Favrel), 

A.,  i,  521. 
Dianisyldithiocarbimide  (Bamberger), 

A.,  i,  697. 
Dianisylpropane  (Moureit),  A.,  i,  495. 


Diaphorite  from  U.S.A.  (Spencee),  A., 
ii,  108. 
possible  identity  with  brongniardite 
(Spencer),  A.,  ii,  108. 
Diarsonium  compounds,  hcxa-alkylated 
(Partheil,  Amort,  and  Gronover), 
A.,  i,  474. 
Diaspore    from    Bahia    (Hussak),   A., 

ii,  494. 
Diastase,  preparation  of,  without  alcohol 
(Sykes  and  Hussey),  A.,  i,  313. 
malt-,  composition  of,  and  action  of, 
on      pectin      (Bourquelot      and 
HifeRissEY),  A.,  i,  93. 
action   of,  on  amylose,  and    relation 
to    starch     formation     in     plants 
(Meyer),  A.,  ii,  321. 
action  of,  on  barley  starch  (Ling),  A., 

ii,  187. 
action  of,  on  inulin  (Chittenden  and 
Siviter),  a.,  ii,  310. 
Diastases,  estimation  of,  in  urine  (Chib- 

ret),  a.,  ii,  459. 
m-Diazine.     See  Pyrimidine. 
Diazoacetic  acid,  ethylic  salt,  and  nitrile 

(Curtius),  a.,  i,  9. 
Diazoamino-compounds,      velocity      of 
conversion    of,     into    aminoazo-com- 
pounds  (GoLDSCHMiDT  and  Salcher), 
A.,ii,  551. 
Diazoaminoindazole    (Bamberger    and 

VON  Goldberger),  a.,  i,  546. 
;8-Diazoaminopyridine      (Mohr),      A,, 

i,  72. 
Diazobenzene,     jocrbroraide,    and     sul- 
phonate,    action    of     bromine     on 
(Armstrong),  P.,  1899,  176. 
^-bromo-,  constitution  of  (Hantzsch), 
A.,  i,  400. 
anti-Ditizohenzene,    j9-bromo-     and    p- 
nitro-   (Hantzsch,   Schumann,    and 
Engler),  a.,  i,  686. 
4-Diazobenzeneimide,  1  :  Z-dinitTO- 

(Drost),  a.,  i,  751. 
i^so-Diazobenzenesodium,    jt?-nitro-,    be- 
haviour towards  ethylic  acetoacetate 
(BiJLOw),  A.,  i,  271. 
Diazobenzenesulphonic    acid,    rate    of 
formation  of   azo-compounds  from, 
and  tertiary  amines  (Goldschmidt 
and  Burkle),  A.,  ii,  276. 
compounds  of,  with  mercuric  chloride 
and  mercuric    cyanide    (Hofmann 
and  Marburg),  A.,  i,  487. 
o-Diazobenzoic  acid,  reduction  of  (Hen- 
derson), A.,  i,  430. 
Diazo-compounds,  action  of,  on  oximes 
(Bamberger),  A.,  i,  589. 
a    new    class    of   (Bamberger),   A., 
i,  719. 
3'-Diazo-l :  3-dimethylindazole  hydrox- 
ide (Bamberger),  A.,  i,  544. 
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Diazoethane     (von    Peohmann),     A., 

i,  134. 
Diazoguanidine   cyanide  (triazendicarb- 

amidine    nitrile,     amhwiminomethyl- 

cyanotriazen),    the  action    of    hydro- 
gen chloride  and  hydroxylamine  on  ; 

reduction  of  (Thiele  and  Osborne), 

A.,  i,  412,  413. 
Diazohydrates,     distinction    of,      from 

primary     nitrosamines      (Hantzsch, 

Schumann,  and  Engler),  A.,  i,  685. 
a?ifo'-Diazohydrates,  behaviour  of,  with 

phosphorus       peiitachloride,       acetic 

chloride,    and  ammonia  (Hantzsch), 

A.,  i,  400. 
Diazoindazole    hydroxide  (Bamberger 

and  VON  Goldberger),  A.,  i,  546. 
Diazomethane,    condensation    of,    with 

quinone,  a-naphthaquinone,  and  with 

diacetylnaphthazarine     (von      Pech- 

MANN  and  Seel),  A.,  i,  947. 
Diazonium  {henzcncdiazomum),  hydrox- 
ide    and     salts,     physico-chemical 
properties      of      (Davidson     and 
Hantzsch),  A.,  ii,  6,  7. 

salts  (Bamberger),  A.,  i,  750. 

action  of    thymol-p-sulphonic   acid 
on  (Stebbins),  A.,  i,  916. 
^;-Diazoplienylhydroxylaiiiine    chloride, 

and  salts  (Fischer),  A.,  i,  349. 
Diazosulphanilic    acid,    potassium  salt 

(Hantzsch,  Schumann,  and  Engler), 

A.,  i,  687. 
Diazotates,  normal,  behaviour  of,  towards 

benzoic     chloride     (Hantzsch),    A., 

i,  685. 
iso-Diazotates,    behaviour    of,    towards 

sodium    amalgam    (HantZsch),    A., 

i,  685. 
Diazothiazol      hydrates      (Hantzsch, 

ScHiJMANN,  and  Engler),  A.,  1,  686. 
Diazotisation,    velocity  of   (Hantzsch 

and  Schumann),  A.,  ii,  549. 
o-Diazotolueneimide,   m-nitro-  (Zincke 

and  ScHWARz),  A.,  i,  751. 
Diazotriazolecarboxylic    acid    (Thiele 

and  Manchot),  A.,  i,  168. 
Diazouracils    (Hantzsch,    Schijmann, 

and  Engler),  A.,  i,  686. 
Diazourethane,  and  methyl  derivative, 

constitution    of    (Hantzsch,    Schu- 
mann,   and    Engler),    A.,   i,    686  ; 

(BRtJHL),  A.,  i,  871. 
Diazovanillic  acid  chloride  (Yogl),  A., 

i,  698. 
4-Diazo-m-xyleneimide,  5-nitro-  (Zincke 

and  Schwarz),  A.,  i,  751. 
Dibebeerinexyleneammonium     bromide 

(Scholtz),  a.,  i,  92. 
Dibenzamide,    mercury    compound    of, 

constitution    of    (Kieseritzky),    A., 

ii,  395. 
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Dibenzamidodlbenzyl      (Thiele      and 

Holzinger),  a.,  i,  438. 
4 : 4'-Dibenzaniidodiphenyl-3  : 3'-dicarb- 

oxylic  acid  (BiJLOwand  von  Reden), 

A.,  i,  150. 
2 : 4'-Dibe]izamido-5-ethoxydiphenyl 

(Jacobson  and  Tigges),  A,,  i,  275. 
Dibenzanilide  ethylenic  ether,  dithio- 

( Bamberger),  A.,  i,  695. 
Dibenzanisidide  (Starke),  A.,  i,  589. 
Dibenzenesulphinic  acid,  hydrazine  salt 

(Curtius      and      Lorenzen),      A., 

i,  149. 
Dibenzenesulphoethylenediamide 

(Marckwald    and    Droste-Huels- 

hoff),  a.,  i,  290. 
Dibenzenesulphonic  acid  hydrazine  salt, 

and  Dibenzenesulphonehydrazide 

(Curtius     and      Lorenzen),       A., 

i,  149. 
Dibenzenesulphonylphenyl-ethylhydr- 

azine,  and  -methylhydrazine   (Bam- 
berger), A.,  i,  701. 
Dibeuzenesulphopiperazide       (Marck- 
wald and  Droste-Huelshoff),  A., 

i,  290. 
Dibenzenylazoxime,   o-c^i'chloro-   (Wer- 
ner and  Block),  A.,  i,  754. 
Dibenzocarbamide       (Walther      and 

Wlodkowski),  a.,  i,  590. 
Libenzocitryldiphenylhydrazide  (Man- 

uelli  and  de  Righi),  A.,  i,  885. 
Dibenzohydrazide,   and    the    action   of 

heat  on  it  (Pellizzari),  A.,  i,  858. 
Dibenzomethylbuty lenediamide  (  Et aix 

and  Freundler),  A.,  i,  245. 
Dibenzo-o-phenylenediamide  (Walther 

and  Pulawski),  A.,  i,  639. 
Dibenzophenylhydrazide    (Busoh    and 

Becker),  A.,  i,  953. 
Dibenzotricarballyldiphenylhydrazide 

(Manuelli     and    de    Righi),     A., 

i,  885. 
Dibenzoylacetonitrile,  and  its  methylic 

salt  (Seidel),  a.,  i,  139. 
Dibenzoylanthraceue    (Lippmann    and 

Fleissner),  a.,  i,  918. 
Dibenzoylarginine  (Gulewitsch),   A., 

i,  834. 
Dibenzoylt6'obarbaloin,    preparation    of 

(L^ger),  a.,  i,  158. 
)3;8-Dibenzoylwobutyric     acid.  See 

Diphenacylacetic  acid. 
o5-Libenzoyl-;87-diphenyl-bTitane, 

-butene,  and  -butadiene  and  their  di- 

oximes  (Wislicenus  and  Lehmann), 

A.,  i,  59. 
a7-Dibenzoyl-o7-diplienylpropane  (Wis- 
licenus     and      Carpenter),      A., 

i,  60. 
07-DibenzoylgIutaric  acid,  ethylic  salt 

(Wislicenus  and  Kuhn),  A.,  i,  60. 

68 
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Dibenzoylglyceric  acid,  ethereal  salts, 

densities,  specific  rotations  and  mole- 
cular volumes  of  (Frankland),T., 356; 

(Fkankland  and  Aston),   T.,  498  ; 

P.,  1899,  106. 
Dibenzoylhydrocinnamoin (Thiele),  A., 

i,  616. 
Dibenzoylmesitylene,     preparation     of 

(Mills  and  Easterfield),  P.,  1899, 

22. 
Dibenzoylmesitylenic  acid  (Mills  and 

Easterfield),  P.,  1899,  23. 
Dibenzoylmorphine        hydrochloride 

(Merck),  A.,  i,  649. 
Dibenzoylornithine,  and  its  hydrolysis 

(ScHULZE    and    Winterstein),    A., 

i,  107. 
Dibenzoyloxy-i8)8'-dipyridylene       oxide 

(Sell  and  Jackson),  T.  ,  517,  P. ,  1899, 

98. 
Dibenzoylpicrotin  (MEYERand  Bruger), 

A.,  i,  227. 
aV-Dibenzoylpropane,   and  its  dioxime 

and  pinacone  (WiSLiCENUsandKuHN), 

A.,  i,  60. 
,  Dibenzoylsuccinic     acid,    ethyl ic    salt, 

isomeric    forms     of     (Knorr),      A., 

i,  674. 
Dibenzoyltartaric    acid,   methylic    and 

ethylic  salts,    molecular   volumes    of 

(Frankland),  T.,  349. 
Dibenzoyltrimesic     acid    (Mills    and 

Easterfield),  P.,  1899,  23. 
Dibenzoyluvitic  acids,  isomeric  (Mills 

and  Easterfield),  P.,  1899,  23. 
Dibenzyl,   formation    of    (Moritz    and 
Wolffbnstein),      A.,      i,      424-; 
(Weiler),  a.,  i,  491. 

cryoscopic  behaviour  of,  in  azobenzene 
solution  (Bruni  and  Gorni),  A., 
ii,  731. 

mixtures  of,  with  stilbene,  freezing 
points  of ;  depression  of  freezing 
point  of,  by  hydrazobenzene,  azo- 
benzene, benzylideneaniline  and 
benzylaniline  ;  cryoscopic  behaviour 
of, in  benzylaniline  solution  (Garelli 
and  Calzolari),  A.,  ii,  732. 

action     of      chromyl      chloride     on 
(Weiler),  A.,  i,  519. 
Dibenzyl,  o-dia,mmo-,    and  its   diacetyl 

and  dibenzoyl  derivatives  ;  o-dichlovo-, 

and    o-imino,  and   its  nitroso- deriva- 
tives (Thiele  and  Holzinger),  A., 

i,  438. 
Dibenzylamine,  cyano-,   and    action   of 

ammonia  and   hydrogen  sulphide  on 

(Wallach),  A.,  i,  659. 
Dibenzylaniline,  formation  of  (Wede- 

kind),  a.,  i,  352. 
Dibenzylcyanacetic  acid,    ethylic    salt 

(Hessler),  a.,  i,  898. 


Dibenzyldimethylpiperazine(UEDiNCK), 

A.,  i,  497. 
Dibenzylethylenediamine  hydrochloride, 

formation  of  (Bleier),  A.,  i,  665. 
Dibenzylethylenedibenzenesulphon- 

amide,  and  its  hydrolysis   (Bleier), 

A.,  i,  665. 
Dibenzylic     disulphide,    rftamino-,    its 
hydrochloride  and  acetyl  derivative 
(Thiele     and      Dimroth),      A,, 
i,  427. 

phenylimidocarbonate,  dithio-  (Fromm 
and  Bloch),  A.,  i,  887. 
Dibenzylidene-adonitol,    -dulcitol,  and 

-erythritol  (de  Bruyn  and  Alberda 

vanEkenstein),  A.,  i,  662. 
Dibenzylidenegranatonine  (  Piccinini), 

A.,  i,  830. 
Dibenzylidene-Z-idonic     acid,      specific 

rotation  and  solubility  of  (Alberda 

VAN  Ekenstein  and  de  Brtjyn),  A., 

i,  904. 
Dibenzylidenemethylgranatonine 

(PicciNiNi),  A.,  i,  829. 
Dibenylideneperseitol  (de  Brvyn  and 

Alberda  VAN  Ekenstein),  A.,  i,  662. 
Dibenzylidene-'/n-phenylenedi  amine 

(Meyer  and  Gross),  A.,  i,  946. 
Dibenzylidenepropionic  acid  (Thiele), 
A.,i,  216,  609. 

dibromide  (Thiele   and  Mayr),  A., 
i,  611. 

m-nitro-  (Thiele),  A.,  i,  609. 
Dibenzylidene-rhamnitol,        -d-  sorbitol 

and  -xylitol  (de  Bruyn  and  Alberda 

van  Ekenstein),  A.,  i,  662. 
Dibenzylidene-?-xylonic     acid,    specific 

rotation  and  solubility  of  (Alberda 

van  Ekenstein  and  de  Bruyn),  A., 

i,  904. 
Dibenzyl  ketone,   action   of  light  and 
of  oxygen  on  (Forte y),  T.,  871  ;  P., 
1899,  182. 

condensation  products  of,  with  benz- 
ylidene  aniline  ;  action  of  sodium 
ethoxide  on ;  bromo-,  action  of 
ammonia  or  aniline  on  (Francis), 
T.,  865  ;  P.,  1899,  181. 
Dibenzyl  ketone  phenylhydrazone 

(Francis),  T.,  868  ;  P.,  1899,  182. 
Dibenzyl  ketoxime  (Francis),  T.,  868  ; 

P.,  1899,  182. 
Dibenzylmalononitrile    (Hessler),  A., 

i,  899. 
Dibenzylmesitylene  (Mills  and  Easter- 
field), P.,  1899,  23. 
r-Dibenzyl-?i-methylthiourea     (Dixon), 

T.,  374  ;  P.,  1899,  54. 
i|/wi--Dibenzylmethyltliionrea     (Dixon), 

T.,  375. 
Dibenzyl- )8-naphthylamine     (Morgan), 

P.,  1899,  10. 
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Dibenzylpiperazine,       and       chloride, 

ethiodide,  niethiodide,  propiodide,  and 

wobutobromide      (van     Run),     A., 

i,  77. 
Dibenzylthiocarbamide,     formation     of 

( Wallace),  A.,  i,  659. 
Diborneolic     formal.        See      Borneol, 

methylenic  acetal  of. 
Diwobutenyl  {octinene),  and  the   action 

of  sulphuric  and  hydrobromic  acids  on 

(POGOEiELSKY),  A.,  i,  785. 
Dmobutyl.     See  Octane. 
Diwobutylamine,     action     of     nitrosyl 

chloride  on  (Solonina),  A.,  i,  473. 
^er^Dibutylbenzene,  formation  of,  and 

dimtio-  (Verley),  A.,  i,  425. 
Dibutylcatechol,    synthesis    of    (Gtjee- 

witsch),  a.,  i,  880. 
Di-w-butyldibenzyl        (Moritz        and 

Wolffenstein),  a.,  i,  910. 
Dmobutylhydrazine  and  its  hydrochlor- 
ide (Feanke),  a.,  i,  329. 
Dit5obutylideiieetliylenediamine  and  its 

platinochloride ;    also   its   hydrolysis 

and    the    action    of    bromine    on    it 

(Kolda),  a.,  i,  328.      - 
iJer^Dibutylpyrogallol,  synthesis  of,  and 

triacetyl    derivative    (Rozycki),    A., 

i,  880. 
Dibutylquinone,  synthesis  of  (Mencki  ; 

GuEEvy^iTSCH),  A.,  i,  880. 
Libutylquinonepbenylliydrazone 

(Gtjeewitsch),  a.,  i,  880. 
Dibutylresorcinoi,     synthesis    of,     and 

dibutylic  ether,  and  diacetate  (GrEE- 

witsch),  a.,  i,  880. 
dd-    and    rf^-Dibutylthiocarbamide 

(Gadamer),  a.,  i,  534. 
i8)8-Dibutyroxydinaphthalene     (Fosse), 

A.,  i,  817. 
Dmobutyryldi-)8-naphthylethylenedi- 

amide,  c?t-a-bromo-,  and  Dimbutyryl- 

di-i?-tolyltrimethyleiiediamide,        di- 

bromo-  (Bischoff  and  Tschtjnkew), 

A.,  i,  279. 
Dibutyryltartaric     and     Di^■sobutyryl- 

tartaric  acid,  ethereal  salts,  densities, 

specific      rotations      and      molecular 

volumes  of  (Feankland),    T.,    361, 

362. 
Dicamphanepyrazine  and  Dicamphene- 

pyrazine  (Duden  and  Pritzkow),  A., 

i,  779. 
Dicampberylic  acid,  and  methylic  salts, 
oxime,   phenylhydrazone   (Perkin) 
T.,  179  ;  P.,  1893,  110. 

fusion  of,  with  potash  (Perkin),  T., 
185  ;  P.,   1895,  24. 
Dicarbethoxycarbamide     (Dains),    A., 

i,  594. 
Dicarbintetracarboxylic      acid.       See 

Ethylenetetracarboxylic  acid. 


Dicarboxyglutaconic  acid  {methenylMs- 
malonic    acid,     propylenetetracarb- 
oxylic  acid),  ethylic  salt,  tautomeric 
forms  of  (Guthzeit),  A.,  i,  115. 
ethylic  salt,  diamide   of,  identity  of, 
with  the  ammonium  salt  of  ethylic 
dihvdroxynicotinate      (Guthzeit), 
A.,''i,  450. 
oa-Dicarboxymethoxycarballylic     acid, 
and  methylic   salts    (AnschIjtz    and 
Clarke),  A.,  i,  577. 
aa-Dicarboxymethoxy-ao-dimetliyltri- 
carballylic  acid,  methylic; salt  (Ans- 
chIjtz and  Clarke),  A.,  i,  578. 
Di-m-carboxyphenylic  bisulphide  (Gat- 

teemann),  a.,  i,  518. 
Dicarvelol,    and    its    dihydrobromide, 
action    of   phosphoric   anhydride    on 
(Haeeies  and  Kaisee),  A.,  i,  579. 
Sicarvelone,  modifications  of  ;   phenyl- 
hydrazone, diacetyl  derivatives,  and 
dioximes  (Wallach),  A,,  i,  530, 
reduction  of  (Haeeies  and  Kaisee), 
A.,  i,  579. 
Dicatecholacetylenic   ether  (Moureu), 

A.,  i,  30,  679. 
Dift^ocinchonine,  a  mixture  of  o-  and 

)8-isocinchonine  (Skraup),  A.,  i,  961. 
Dicrotonyl.     See  Octinene. 
Dicrotonylic    sulphide    (Charon),    A., 

i,  849. 
Dicumylene    disulphide    (Cohen     and 

Skirrow),  T.,  891  ;  P.,  1899, 183. 
Dicyanodiamide,    formation    of    (MoN- 
tecchi),  a.,  i,  429. 
heats  of  combustion  and  formation  of 

(Lemotjlt),  a.  ,  ii,  546. 
action  of  nitric  acid  on  (Thiele  and 
Uhlfelder),  a.,  i,  119. 
Dicyanodiamidine,    amino-   and    nitro- 
(Thiele     and      Uhlfelder),      A., 
i,  119. 
Dicymylene    disulphide    (Cohen     and 

Skirrow),  T.,  892  ;  P.,  1899,  183. 
Didesyl-^-phenylenediamine,     and     its 
diacetyl   derivative   (Japp  and    Mel- 
drum),  T.,  1045  ;  P.,  1899,  169. 
Didymium    nitrate     (Wyrouboff    and 
Verneuil),  a.,  ii,  225. 
cerium  nitrate  and  sulphate  ;    oxides 
and  their  polymerides  (Wyrouboff 
and  Veeneuil),  A,,  ii,  424. 
oxide,    constitution   of    (Wyrouboff 
and  Yerneuil),  A.,  ii,  598. 
from  monazite  sands,  composition  of 

(Urbain),  a.,  ii,  425. 
influence   of,    on  the   solubility   of 
cerosoceric   oxide  in   nitric    acid 
(AVyrouboff  and  Verneuil),  A., 
ii,  424. 
and  lanthanum,   separation  of,    from 
cerium  (Mengel),  A.,  ii,  223. 
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2  :  5-Dietlioxyacetophenone(voN  Kosta-   j 
NECKi,     Levi,     and     Tamuor),     A., 
i,  371. 

1  :  3  Diethozybenzene      {resorcinol    di- 

ethylic  eth':r),  2-bromo-4  :  6-c^tnitro- 
(  Jackson  and  Gazzolo),  A., 
i,  744. 
5:2: 4-bromo<^mitro-,  and  5:6:4- 
bromo^^rnitro-  (Jackson  and  Koch), 
A.,  1,677,678. 

1 : 3  Diethoxy^enzylidenebromocoumar- 
anone  (Kostanecki,  Tambor,  and 
Bednarski),  A.,  i,  892. 

Dio-  and ^-ethoxydiphenyl  disulphides 
(Gattermann),  a.,  i,  518. 

?)-Dietlioxydiplienyltetraliydroglyoxal- 
ine  (Bischoff),  A.,  i,  280. 

o-Diethoxydiphenyltetrahydropyrone 
(Petrenko-Kritschenko),  A.,i,  440. 

o-Dietlioxydiplienyltetraliydropyrone- 
oxime,  additive  products  of  (Petren- 
ko-Kritschenko and  Rosenzweig), 
A.,  i,  706. 

o-Diethoxydiphenyltetraliydropyroiie- 
dicarboxylic  acid   (Petrenko-Krit- 
schenko), A.,  i,  440. 

2 :4'-Dietboxyflavoiie  (von  Kostanecki 
and  Oderfeld),  A.,  i,  705. 

3:2'-Diethoxyflavoiie  (von  Kostanecki 
and  VON  Salts),  A.,  i,  524. 

2  : 5-Dietboxypbenyl  styryl  ketone  (von 
Kostanecki,  Levi,  and  Tambor),  A., 
i,  371. 

Dietboxysuccinic    acid,    ethylic    salt, 
action    of    methylcarbamide    on,    in 
presence  of  hydrogen  chloride  ;   also 
the  ureine  (Geisenheimer  and  An«- 
CHiJTz),  A.,  i,  575. 
fZ-Dlethoxysuccinic  acid,  and  its  ethylic, 
silver,  sodium,  calcium,  barium,  acid 
potassium  and  acid  ammonium  salts, 
and   their   rotatory   powers   (Pitrdie 
and    Pitkeathly),    T.,    158 ;     P., 
1899,  6. 
2 : 4-Dietboxythiobenzanilide  (Bamber- 
ger), A.,  i,  695. 
Di-2?-etboxytbiobenzo-dianisidide,     and 
-o-tolnidide        (Bamberger),        A., 
i,  697. 
Dietbylacetoacetic    acid,    ethylic    salt 
(Conrad  and  Gast),  A.,  i,  193. 
action  of^-phenetidine  on  (Foglino), 
A.,  i,  132. 
Dietbylacetoacetic      acid,      7-bromo-, 
ethylic  salt  (Lawrence),  T.,  423  ; 
P.,  1898,  252  ;  (Conrad  and  Gast), 
A.,  i,  193. 
7-cyano-,   ethylic  salt    (Lawrence), 
T.,  423;  P.,  1898,  252. 
)8-Diethylallene.     See  Heptinene. 
Dietbylallylmalonic  acid,   and  ethylic 
salt  (Ipatieff),  A.,  i,  673. 


Diethylamine,     effect    of    pressure    on 
melting  point  curves  of  (Tammans), 
A.,  ii,  636. 
action  of,  on  ethylic  phenylpropiolate 
and  acetylenedicarboxylate  (Ruhe- 
MANN  and  CuNNiNGTON),  T.,  958  ; 
P.,  1899,  185. 
action  of  hydrogen  peroxide  on  (DuN- 
STAN  and  Goulding),   T.,   1009  ; 
P.,  1899,  124. 
action    of    iodine    on    (NoRRis    and 

Franklin),  A.,i,  663. 
cyano-,  and  action  of  ammonia  and 
hydrogen  sulphide  on  (Wallach), 
A.,  i,  659. 
Dietbyl-o-aminobenzonitrile       (Fried- 
lander),  A.,  i,  350. 
Dietbylaminobenzoylte^racblorobenzoic 
acid,  methylic  and  ethylic  salts,  and 
mixed  acetic  anhydride  (Haller  and 
Umbgrove),  a.,  i,  814. 
Dietbylaminocinnamic  acid,  from  action 
of   diethylamine   on   ethylic  phenyl- 
propiolate (Ruhemann  and  Cunning- 
ton),  T.,  956;  P.,  1889,  185. 
Dietbylaminodipbenylantbrone 

(Tetry),  a.,  i,  818. 
Diethylc^iaminodi-o-tolylmetbane 

(Friedlander),  a.,  i,  350. 
Diethylaminomaleic    acid,  ethylic  salt 
(Ruhemann  and   Cunnington),  T., 
957  ;  P.,  1899,  185. 
4-Diethylaminopbenyl-^-cyanazo- 
metbine-phenyl  and  -4'-nitropbenyl 
(Ehrlich  and  Sachs),  A.,  i,  884. 
7-Dietbylamino-o)8-propylenic       glycol 
{diethylpropaiiediolamine)       and      its 
picrolonate  (Knorr  and  Knorr),  A., 
i,  412. 
Dietbylaniline,    rate    of   formation    of 
azo-compounds     from,    and    diazo- 
benzenesulphonic       acid       (Gold- 
SCHMIDT      and      Burkle),       A., 
ii,  276. 
oxide,    and  its  picrate   (Bamberger 

and  Tschirner),  A.,  i,  348. 
nitroso-,   condensation  with  benzylic 
cyanide  (Ehrlich  and  Sachs),  A., 
i,  884. 
Dietbylaniline-i:?-tbionamic       acid 

(Francke),  a.,  i,  46. 
Dietbylbomylamine,        platinochloride 

(FoRSTER),  T.,  947  ;  P.,  1899,  72. 
Dietbylcarbinol.     See  Amylic  alcohol. 
Dietbylcyanacetic     acid,     ethylic    salt 

(Hessler),  a.,  i,  898. 
Diethyldibenzyl  (Moritz  and  Wolffen- 

stein),  a.,  i,  910. 
Dietbylenedipiperidyl  iodide  (Aschan), 

A.,  i,  542. 
Dietbylenetetrametbylenetetramine 
(Bischoff),  A.,  i,  279. 
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LiethylglycoUonitrile   {diethylketocyan- 
hydrin)  and  acetate  ;   also  action  of 
phosphoric  anhydride   on   the  latter 
(Henry),  A.,  i,  568. 
)8-I)iethylliydroxylamine,    formation  of 
by  action  of  hydrogen  peroxide  on 
diethy  lamina        (Dunstan        and 
GouLDiNG),    T.,    1009;    P.,   1899, 
124. 
and  its  salts  ;  also  decomposition  and 
reduction,  and  the  action  of  ethylic 
iodide  on  (Dunstan   and  Gould- 
ING),  T.,  800  ;  P.,  1899,  59. 
Diethylic  c^zthiocarbonate,  synthesis  of 

(Konowaloff),  a.,  i,  471. 
2' :  iZ'-Diethylindolenine      (Planchee), 

A.,  i,  451. 
3' :  3'-Diethylindoleiiine-2'-carboxylic 
acid,   -2'-nitrile,    -2'-formamidoxime, 
and  -2'-formoxime  and  its  acetyl  de- 
rivative (Plancher),  a.,  i,  453,  454. 
3' :  S'-Diethylindolenone,  and  dibromide 

(Plancher),  A.,  i,  454. 
3' :  3'-Dietliylindolenyl-2'-carboxylic 

acid  (Plancher),  A.,  i,  451. 
Diethylketocyanhydrin.      See  Diethyl- 

glycollonitrile. 
Diethyl  ketone,  specific  heat  and  heat 
of  vaporisation  of  (Luginin),  A., 
ii,  269. 
heat  of  combustion  of  (Zouboff),  A., 

ii,  589. 
oxidation      of,      in      the      organism 
(ScHWARz),  A.,  ii,  40. 
Diethyl  ketone,  amino-,  and  *5onitroso- 

(Janecke),  a.,  i,  476. 
)8-Diethyllactic  acid  {d-ethyl-2-penian- 
oloic  acid),  from  hydrolysis  of  ethylic 
7-acetoxydiethylacetoacetate ;  also  sil- 
ver salt  (Conrad  and  Gast),  A.,  i,  193. 
Diethyllariciresinol    (Bamberger   and 

Landsiedl),  a.,  i,  929. 
)8-Diethylnialic    acid,    from    action    of 
baryta  water  on  the  monobromo-deriv- 
ative  of  ethylic  7-acetoxydiethylaceto- 
acetate (Conrad  and  Gast),  A.,  i,  193. 
i.so-Diethylnitramine,  action  of  sulphuric 
acid    on    (Franchimont    and    Umb- 
grove),  a.,  i,  106. 
Diethyl-o-phenetidine,    and    Diethyl-o- 
phenetidineazo-^-nitrobenzene 
(Friedlander),  a.,  i,  350. 
Diethylphenol,  and  trihromo-  and  tri- 
nitro-  (Jannasch  and  Eathjen),  A., 
i,  878. 
Diethylphosphinic    acid,     ethylic    salt 
(Engler  and  Weissberg),  A.,  i,  189. 
Diethylpipecolylalkininm  salts  (Laden- 
berg  and  Krugel),  A.,  i,  303. 
Diethylpiperazine  (van  Run),  A., i,  166. 
Diethylpropanediolamine.       See    7-Di- 
ethylamino-a)8-propylenic  glycol. 


Diethyl^zthiocarbamic    acid,     diethyl- 
ammonium  salt,   electrolysis  of  solu- 
tion of  (Schall  and  Kraszler),  A., 
i,  414. 
Diethyl  thiocarbamide,      formation      of 

(Wallach),  a.,  i,  659. 
iS-Diethyltrimethylenic  bromide,  action 
of        ethylic         sodiomalonate       on 
(Ipatieff),  a.,  i,  673. 
Diethyl-m-xylidine,     and    its    platino- 
chloride  (Friedlander  and  Brand), 
A.,  i,  351. 
Di-eucaivelone  (Wallach),  A.,  i,  531. 
Diffttsin,      from     Platysma      diffusum 

(Zopf),  A.,i,  717. 
Diffusion  : — 

Diffusion     of     partially     dissociated 
electrolytes  (Bose),  A.,  ii,  729. 
of  gaseous  ions   (Townsend),    A., 

ii,  730. 
of  gases  through  animal  membranes 

(Hill),  A.,  ii,  437. 
of      gases      through      caoutchouc 

(d'Arsonval),  a.,  i,  771. 
of      gases      through      water     and 
through    agar   jelly,    velocity  of 
(HuFNER),  A.,  ii,  9. 
Osmosis    of     organic    liquids     across 
vulcanised     caoutchouc     (Flusin), 
A.,  ii,  204. 
Osmotic    pressure     (Speyers),     A., 
ii,  9. 
cause       of      (Barmwater),      A., 

ii,  274. 
theory  of  (Schreber),  A. ,  ii,  273. 
in  gases,  determination  of  (Kistia- 

KowsKi),  A.,  ii,  730. 
and  osmotic  work,  relation  between 

(Dieterici),  A.,ii,  547. 
osmotic  work  and  vapour  pressure 

(NoYEs),  A.,  ii,  357. 
and  association  of  solvents  (Reych- 

ler).  A.,  ii,  357. 
of  dilute  solutions  of  sodium  chloride 

(Ponsot),  a.,  ii,  591. 
and  concentration  of  ethereal  solu- 
tions (Goodwin  and  Burgers), 
A.,  ii,  273. 
of  cane  sugar  solutions   (Ponsot), 

A.,  ii,  204,  357. 
and  velocity  of  inversion   of  cane 
sugar  (Arrhenius),  A.,  ii,  359. 
Osmotic  theory  of  electromotive  force 
and  conductivity  (Kahlenberg), 
A.,  ii,  624. 
of  cell  (Nernst),  A.,ii,  345. 
2 : 4-DiformamidodiphenyI,        5-bromo- 
(Jacobson  and  Crosse),  A.,  i,  274. 
5-chloro-    (Jacobson    and    Strijbe), 
A.,  i,  273. 
2 : 4'-Diformamido-6-hydroxydiphenyl 
(Jacobson  andTiGGEs),  A.,  i,  275. 
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Diformohydrazide,    and  action  of  heat 

on  (Pellizzari),  A,,  i,  858. 
4  :  5-Di-o-furfiiryloctane-2  :  7-dione, 

(Harries  and  Kaiser),  A.,  i,  578. 
Digallacyl,  acetyl  derivative  and  osazone 

(VON  Georgievius),  a.,  i,  803. 
Digallic  acid,  distinction  between  gallic 

acid  and  (Griggi),  A.,  ii,  681. 
a-Digallic  acid  (Walden),  A.,  i,  212. 
Digestion,    influence    of    various    anti- 
septics   on    (Mabery^  and    Gold- 
smith),  a.,  ii,  164, 
influence  of  formaldehyde  on  (Wede- 

meyer),  a.,  ii,  460. 
influence    of    certain    substances    on 

(Simons),  A.,  ii,  164, 
fractional  precipitation  of  products  of, 
by    zinc    sulphate      (Zunz),      A., 
ii,  504. 
pancreatic,    of    starch,    influence    of 
acids  and  alkalis  on  (Rachford), 
A.,  ii,  567. 
formation  of  tyrosine  from  fibrin  by 
(Harlay),  a.,  i,  656. 
peptic    and    pancreatic,    of    albumin 
(Harlay),  A.,  i,  835. 
and  tryptic,  products  of  (Lawroff), 

A.,  ii,  309. 
course  of  (ZUNz),  A.,  ii,  774. 
solubility      of     products      of,     in 
alcohol  (Effront),  A.,  i,  835. 
in      molluscs      (Biedermann      and 

MoRiTz),  A.,  ii,  438. 
of     casein,      first     products     of    the 

(Salkowski),  a.,  ii,  567. 
of  cellulose  by  liver  secretion  of  Helix 
^oma^m  (Biedermann  and  MoritzX 
a.,  ii,  166. 
of     lactose   in    the    small    intestine 
(Weinland),  a.,  ii,  604. 
Digitalein,  preparation  of,  from  Digitalis 
seeds    (Kiliani   and  Windaus),  A., 
i,  932. 
Digitaligenin  (Kiliani),  A.,  i,  71,  932. 
Digitalin,   composition  and  hydrolytic 
products  of  (Kiliani),  A.,  i,  71. 
detection  of  (Melzer),  A.,  ii,  193. 
''Digitaline  crystallisle,"  properties  of 

(Kiliani),  A.,  i,  71. 
*'  Digitalinum    verum"    decomposition 

products  of  (Kiliani),  A.,  i,  932. 
Digitalis  ferment,  occurrence  and  pro- 
perties (Brissemoret  and  Joanne), 
A.,  ii,  319. 
Digitalonic  acid  and  Digitalose  (Kili- 
ani), A.,  i,  71. 
Digitic     acid,     molecular    weight     of 

(Edinger),  a,,  i,  377. 
Digitogenic  acid  (Edinger),  A.,  i,  377  ; 

(Kiliani  and  Windaus),  A.,  i,  932. 
/3-Digitogenic  acid,  and  oxime  (Kiliani 
and  Windaus),  A.,  i,  933. 


Digitogenin    (Edinger),    A.,     i,  377: 

(Kiliani  and  Windaus),  A.,  i,  932. 
Digitoic  acid  (Kiliani  and  Windaus), 

A.,  i,  932. 
Digitonin  (Edinger),  A.,  i,  377. 
Digitoflavone,  and  tribenzoate,  triacetate, 

and  tribenzenesulphonate ;  decomposi- 
tion    products      (Fleischer),      A., 

i,  631. 
Digitoxic  acid  (Kiliani),  A.,  i,  932. 
Digitoxigenin  (Kiliani),  A.,  i,  70,  932. 
Digitoxin  (Kiliani),  A.,  i,  70,  71,  932. 
Digitoxose,   and  its  oxime  (Kiliani), 

A.,  i,  70,  932. 
Digitoxosecarboxylic  acid,  calcium  salt 

and  lactone  (Kiliani),  A.,  i,  70. 
aa'-Diglutaric  acid,  and  dimethylic  salt 

(Sell  and  Jackson),   T.,    515;    P., 

1899,  98. 
Diglycolamic  acid,  mercury  derivative 

of,    constitution   of    (Kiesebitzsky), 

A.,  ii,  395. 
Diglycolyl-carbamide    and     -dimethyl - 

carbamide,     thio-    (Frerichs),     A., 

i,  796. 
Diglycolyl-diethyl-,     -di^'^obutyl-,    and 

-diamyl-urethanes,  thio-  (Frerichs), 

A.,  i,  796. 
Diguaiacylic    ethylenic    ether  (Bosco- 

grande),  a.,  i,  427. 
Diheptylcarbamide      (Manuelli     and 

RiccA-RosELLiNi),  A.,  i,  887. 
Dihexoyltartaric    acid,    ethereal    salts, 

densities,  specific  rotations,  and  mole- 
cular volumes  of  (Frankland),  T., 

362. 
Dihydroacenaphthene-2>diazine,  and  di- 

bromo-derivative   (Ampola  and  Reo- 

CHi),  A.,  i,  919. 
Dihydrobenzoic   acid.      See  cyclo-'S.exA- 

dienecarboxylic  acid. 
Dihydro-cw-campholytic  acid,  a-bromo- 

(NoYES),  A.,  i,  284. 
Dihydrocamphoric  acid  (Crossley),  T., 

771;  P.,  1898,  247. 
Dihydrocamphorone,    7-nitroso-  ^(Har- 
ries and  Matfus),  A.,  i,  629. 
Dihydrocarvyldiamine,  salts  and  dibenzyl 

derivative,     diphenylcarbamide,     and 

diphenylthiocarbamide  (Harries  and 

Mayrhofer),  a.,  i,  625. 
Dihy  drocinchenine       ( dihydrociiichine) , 

action  of  sulphuric  acid  on  (Koenigs 

and  Hoppner),  A.,  i,  88. 
Dihydrodicamphenepyrazine,   and  salts 

(DuDEN  and  Pritzkow),  A.,  i,  779. 
Dihydroencarvylamine,  phenylcarbimide 

and  phenylthiocarbimide  (Wallace), 

A.,  i,  531. 
Dihydroisolauronic  acid,  and  its  oxime 

and     semicarbazone      (Blanc),     A., 

i.  927. 
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Dihydro-^f-lauronolic      acid,       bromo-, 
methylic  salt  (Lees  and  Perkin),  P., 
1899,  24. 
Dihydro-/8-naphthaquiiioneaniiiioguan- 
idine,  hydrochloride  (Thiele  and  Bar- 
low), A.,  i,  48. 
Dihydro-8-naphtliylic     dimethylamino- 

ethylic  ether  (Knorr),  A.,  i,  463. 
Dihydrophenylacridine,  calamine - 

(Meyer  and  Gross),  A.,  i,  945. 
1 : 4-Dihydro-l-phenylnaphthaleiie 
(Thiele    and    Meisenheimer),    A., 
i,  614. 
Dihydroquinoneaminoguanidine,  hydro- 
chloride (Thiele  and  Barlow),  A., 
i,  47. 
Dihydroquinone-bisaminoguanidine  hy- 
drochloride    (Thiele  and   Barlow), 
A.,  i,  47. 
Dihydroresorcinol,  electrical  conductivity 
of  (von  Schilling  and  Vorlander), 
A.,  i,  879. 
oxidation  of  (Vorlander  and  Kohl- 

mann),  a.,  i,  679. 
derivatives  (Vorlander),  A.,  i,  345. 
Dihydroterephthalic    acid.      See  cydo- 

Hexadiene-1  :  4-dicarboxylic  acid. 
Dihydrotetrazine    {tetrazoline)    (Ruhe- 
MANN  and  Stapleton),  T.,  1133  ;  P., 
1899,       191 ;        (Pellizari),        A., 
i,  859. 
Dihydrothebaine        and        methiodide 

(Freund),  a.,  i,  309. 
^>a-Dihydrothebaille  and  hydriodide  and 

methiodide  (Freund),  A.,  i,  309. 
Bihydrotolualloxazine  (Kuhling),   A., 

i,  723. 
Lihydrotruxone  (Manthey),  A.,  i,  894. 
A^.^-Dihydrouvitic     acid,     and      salts 

(Wolff  and  Heip),  A.,  i,  515. 
Dihydroxyacetone,    and    its    molecular 
weight  (Bertrand),  A.,  i,  860. 
action  of  yeast  on  a  mixture  of  glycer- 
aldehyde  with  (Emmerling),   A., 
ii,  318. 
2 : 4-Dihydroxyacetophenone     {resaceto- 
phenone),  monethylic  ether  of,  conden- 
sation of,  with  o-ethoxybenzaldehyde 
(von  Kostaneoki  and  von  Salis), 
A.,  i,  523. 
Dihydroxyanhydroecgonine  methiodide 
and  its  methylic  derivative,  and  me- 
thylbetaine       (Willstatter),      A., 
i,  651. 
Dihydroxybehenic   acids,  formation   of, 
from  oxidation  of  erucic  and  brassidic 
acids  (Albitzky),  A.,  i,  862. 
2 : 4'-Dihydroxybenzophenonephenylim- 
ine,  and  diacetyl  derivatives  and  salts 
(Graebb  and  Keller),  A.,  i,  703. 
2  :  2'-  Dihydroxybenzophenonimine 
(Graebe),  a.,  i,  702. 


2  : 4-Dihydroxybenzylimine  hydrochlor- 
ide (Gattermann  and  Kobner),  A,, 
i,  363. 

Dihydroxy butyric  acid,  from  decompo- 
sition of  celloxin,  and  its  rotatory 
power  (Faber  and  Tollens),  A., 
i,  855. 

Dihydroxycamphoceanic  acid  (  Jagelki), 
A.,  i,  628. 

7Ji-Dihydroxycarbanilide    (Meyer    and 

SUNDMACHER),  A.,  i,  755. 

3  : 4-Dihydroxycinnainic  acid,  action  of 
sodium  on,  in  alcohol  (Kunz-Krause), 
A.,  i,  201. 

o-Dihydroxydibenzyl      (Thiele      and 

Holzinger),  a.,  i,  438. 
DihydroxydibenzyJmesitylene     (Mills 

and  Easterfield),  P.,  1899,  23. 
a'/Q-Dihydroxy-ao-diethylglutaric  acid, 
lactone  of  (Lawrence),  T.,  423. 

Dihydroxydiketonaphthadihydropyraz- 
ole,  and  di-  and  tri-acetyl  deriva- 
tives (von  Pechmann  and  Seel),  A., 
i,  948. 

Dihydroxydilepidine  (Heiimiich),  A., 
i,  366. 

2>-Dihydroxydimesitylic  ether,  tetra- 
bromo-,  diacetate  (Auwers  and  Al- 
lendorff),  a.,  i,  33. 

Dihydroxydimethylacetoacetic  acid,  lac- 
tone of  (Conrad  and  Gast),  A., 
i,  114. 

o')8-Dihydroxy-oa-dimethylglutaric 
acid,  lactone  of,  and  its  methylic  and 
ethylic  salts,  and  its  reduction  (Law- 
rence), T.,  419. 

iSy-Dihydroxy-aa-dimethylglutaricacid, 
and  its  monolactone  (Uonrad  and 
Gast),  A.,  i,  258. 

2  : 2'-Diliydroxy-6  :  6'-dioxy-5  : 5'-dipyr- 
idyl-4' :  4'-dicarboxylic  acid,  nitroso- 
and  its  liydroxylamine  salt  (Sell  and 
Jackson).  T.,  514  ;  P.,  1899,  98. 

4  :  4'-Dihydroxydiphenyl-3  :  3'-dicarb- 
oxylic  acid  (Bulow  and  von  Reden), 
A.,  i,  150. 

^-Dihydroxydiphenylamine,  and  its  tri- 
acetyl  derivative  (Schneider),  A., 
i,  499. 

^?2-Dihydroxydipheiiyloxamine  (  Meyer 
and  Sundmacher),  A.,  i,  755. 

Dihydroxy-zSiS'-dipyridyldi-^quiiione, 
and  dioxime  and  semicarbazone  (Sell 
and  Jackson),  T.,  516  ;  P.,  1899,  98. 

Diliydroxy-)8;3'-dipyridyIeiie  oxide,  di- 
chloro-  and  acetyl  and  benzoyl  deriva- 
tives (Sell  and  Jackson),  T.,  617  ; 
P.,  1899,  98. 

Dihydroxyethylamiiie  (Chancel),  A., 
i,  411. 

Diliydroxyethylaminocaniplior(KNORR), 
A.,  i,  783. 
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Lihydroxyethylaininotetrahydro-)8- 
naphthol,  conversion  of,  into  l"-hy- 
droxyethylnaphthalanmorpholine 
(Kkore),  a.,  i,  782. 

2 : 4'-Lihydroxyflavone,  and  diacetyl 
derivative  (von  Kostanecki  and 
Oderfei-d),  a.,  i,  705. 

3 :  2'-Dihydroxyflavone  (von  Kosta- 
NECKi  and  von  Salis),  A.,  i,  524. 

3  :  4'-Diliydroxyflavone,  and  its  diacetyl 
derivative  (von  Kostanecki  and 
Osius),  A.,  i,  370. 

Dihydroxyliexoic  acid.  See  a-Propyl- 
gly eerie  acid. 

Dihydroxylamine  in  reduction  of 
nitrites  (Dunstan  ;  Huntly),  dis- 
cussion, P.,  1898,  225. 

Dihydroxymaleic  acid,  preparation  of 
crystalline  glycollic  aldehyde  from 
(Fenton  and  Jackson),  T.,  575  ;  P., 
1899,  119. 

Dihydroxymethylwobutylideneacetic 
acid  (Kietreiber),  A.,  i,  331. 

Dihydroxymethyldihydrotriazine 
(Thiele  and  Bailey),  A.,  i,  169. 

;tt7-Dihydroxy-ao-metliyletliylglutaric 
acid,    lactone    of    (Lawrence),    T., 
422. 

Dihydroxymetliyltriaziiie  (Thiele  and 
Bailey),  A.,  i,  169. 

Dihydroxynaphthaquinone  {isoTiaphth- 
azarin),  acetyl  and  diacetyl  deriva- 
tives (ZiNCKE  and  Ossenbeck)  A., 
i,  765. 

3' :  4'-Diliydroxy-o-naphtliaquinonedi- 
phenylme thane  and  3' :  4'-Dihydroxy-a- 
naphthaquinouetetramethylc^mmixLO- 
diphenylmethane       (Mohlau       and 
Klopfer),  A.,i,  913. 

Dihydroxynicotinic  acid,  ethylic  salt 
(Guthzeit),  a.,  i,  450. 

Dihydroxynonoic  acid,  7-lactone  of, 
from  hydrolysis  of  isobutaldol  cyan- 
hydrin ;  also  its  oxidation,  and  its 
acetate  (Kohn),  A.,  i,  328. 

Dihydroxyphenylacetic  acid  (Jerdan), 
T.,  817  ;  (Gonnermann),  A.,  ii,  790. 

2 :  6-Dihydroxy-4-phenyl-3-benzylpyr- 
idine    (Ruhemann),    T.,    249  ;    P., 
1899,  6. 

2 :  6-Dihydroxy-4-phenylpyridine-3- 
carboxylic  acid,  ethylic  salt  (Ruhe- 
mann), T.,  247;  P.,  1899,  6. 

4 : 6-Dihydroxy-2-picoliiie,  nitroso- 

(Hess),  a.,  i,  774. 

a^S-Dihydroxypropionic      acid.  See 

Glyceric  acid. 

1  : 4-Dihydroxyquinone  (Kehrmann  and 
Bahateian),  a.,  i,  31. 

Lihydroxy stearic  acids,  formation  of, 
from  oxidation  of  oleic  and  elaidic 
acids  (Albitzky),  A. ,  i,  862. 


Dihydroxysuccinic  acid,  and  its  methylic 
and  ethylic  salts,  ureines  of,  and 
the  derived  diacetyl  derivative 
(Geisenheimer  and  Anschutz),  A., 
i,  574,  575. 

Lihydroxytartarobisaminoguanidine 
(Thiele  and  Dkalle),  A.,  i,  8. 

3  : 6-Dihydroxyterephthalic  acid  {quin- 
oldicarhoxylic  acid),  rfibromo-  and  di- 
iodo-,  ethylic  salts  (Guinchard),  A., 
i,  700. 

1  :  2-Dihydroxy-l  :  2  :  4  : 5-tetrapheiiyl- 
ci/cZohexadiene  {dihydroxytetrapheny l- 
dihydrohenzene)  ("VVislicenus  and 
Lehmann),  a.,  i,  59. 

m-Dihydroxytliiocarbanilide(MEYEEand 
Sundmacher),  a.,  i,  755. 

Dihydroxyvaleric  acid.  See  a-Ethyl- 
glutaric  acid. 

3  :  6-Dihydroxyxanthone,its  diacetyl  and 
^e^rabromo-derivatives  (Meyer  and 
CoNZETTi),  A.,  i,  763. 

Di-imide,    formed   by  action   of  boiling 

benzene  on  sulphocarbanili  Je(ScHALL), 

A,,  i,  280. 
Di-indazole,  pentahYomo-  (Bamberger), 

A.,i,  722. 
Di-isatic    acid,    and     bromo-derivative 

(Marchlewski  and  Radcliffe),  A., 

i,  74,  387. 
Li-isatin    (Marchlewski     and     Rad- 
cliffe), A.,  i,  387. 
Diketobenzobisdihydropyrazole   and  its 

salts  (voN  Pechmann  and  Seel),  A., 

i,  947. 
oj8-Diketobutyric  acid,  a-9/i-nitrophenyl- 

hydrazone  of  ethylic  salt  (Wedekind), 

A.,  i,  690. 
Diketodimethyldihexahydrophenyl 

(Harries  and  Kaiser),  A.,  i,  579. 

4  : 7-Diketoheptanecarboxylic       acid 
(Kehrer  and  Igler),  A.,  i,  568. 

Diketonaphthadihydropyrazole,         and 

salts    and     monobenzoyl      derivative 

(von    Pechmann    and    Seel),     A., 

i,  948. 
Diketonaphthafurazan     (Zincke     and 

Ossenbeck),  A.,  i,  766. 
1 :  d-Diketophenoheptamethylene,      and 

dioxime       and       diphenylhydrazone 

(Dieckmanx),  a.,  i,  914. 
1 : 5-Diketophenoheptamethylene-2  : 4- 

dicarboxylic  acid,  ethylic  salt  (Dieck- 

mann),  a.,  i,  914. 
Diketotetramethyldihexahydrophenyl 

and       its      jy-bromophenylhydrazone 

(Harries  and  Kaiser),  A.,  i,  579. 
Dill,  oil  of,  composition  of  (Schimmel 

and  Co.),  A.,  i,  299. 
Dilution,   influence  of,  on  electric  con- 
ductivity (SCHtJKAREFF),  A.,  ii,  722. 

of  electrolytes  (Euler),  A.,  ii   724. 
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Dilution  law.     See  Affinity,  chemical. 
Dimalo-diaspartic      and      -hexaspartic 

acids,  salts  (Schiff  and  Sevieei),  A., 

i,  675. 
Dimentholic     formal.      See    Menthol, 

methylenic  acetal  of. 
Dimesityl    ketone.      See   Mesitoylmesi- 

tylene. 
2  : 4-  and  3  :  4-Dimetlioxyl)enzaldeliydes 

(Bouveault),  a.,  i,  288. 

2  :  4-,  3  :  4-,  and  3  :  6-Dinietlioxybenzyl- 
ideneanilines  (Bouveault),  A., 
i,  288. 

1  :  S-Dimethoxybenzylidenebromocoum- 
aranone  (von  Kostanecki,  Tamboe,, 
and  Emilewicz),  A.,  i,  892. 

Di-o-  and  -^-methoxydiplienyl  sulphides 
(Gattermann),  a.,  i,  518. 

Di-o-methoxydiplienyldisulphoneliydr- 
oxylamine  (Gattermann),  A.,  i,  517. 

o-Dimethoxydiplienyltetraliydropjrrone 
oxime  (Peteenko-Kritschenko,  and 
Rosenzweig),  a.,  i,  707. 

Dimethoxyditolyl  ciisulphide  (Gatter- 
mann), A.,  i,  518. 

3  : 4-Dimetlioxy-3'-ethoxybenzylidene- 
coumaranone  (von  Kostanecki  and 
RozYCKi),  A.,i,  912. 

Dimethoxymethylcampheride  (Ciami- 
ciAN  and  Silber),  A.,  i,  537. 

2  :  4-,  3  : 4-,  and  3  :  6-Dimetlioxyplienyl- 
glyoxylic  acids  and  salts  (Bou- 
veault), A.,  i,  288. 

o-Dimethoxyphtlialic    acid.     See  Meta- 
hemipinic  acid,  under  Hemipinic  acid. 
1  : 3-Dimethoxypiperonalbromocouma- 
ranone  (Kostanecki,    Tamboe,  and 
Herstein),  a.,  i,  893. 
Dimetboxysuccinic  acid,  methylic  salt, 
ureine  of  (Geisenheimer    and   An- 
scHtJTz),  A.,  i,  575. 
Di-jo-methoxytbiobenzodianisidide 

(Bamberger),  A.,  i,  697. 
Di-^-methoxytbiobenzo-o-tolidide  (Bam- 
berger), A.,  i,  697. 
Dimetbylacetone,  amino-  (Conrad  and 

Hock),  A.,  i,  632. 
Dimethylacetoacetic  acid,  ethylic  salt, 
action  of  hydrochloric  acid  on  a  mix- 
ture   of,    with    potassium    cyanide 
(Komppa),  a.,  i,  419. 
7-l3romo-,  methylic  salt,  boiling  point 

of  (Conrad  and  Gast),  A.,  i,  114. 
7-cyano-,     methylic     salt,     and     its 
hydrolysis  (Lawrence),  T.,  418 ;  P., 
1898,  251 ;    (Conrad  and    Gast), 
A.,  i,  258. 
Dimetbylacetophenone,      synthesis      of 

(Nencki  ;  Meissel),  A.,i,  880. 
Dimetbyl-aceto-  and  -diaceto-pbenylam- 
monium     bromide     (Schmidt),     A., 
i,  5. 


Dimetbylacetylacetone,        hexahvomo-, 
tetrahromo-,  and  ^e^?'achloro-  (Boehm), 
A.,  i,  805. 
iS/S-Dimethylacetylsnccinic  acid,  ethylic 
salt,  action  of  methylic  iodide  on  the 
sodium  derivative  (Bone  and  Sprank- 
ling),  T.,  848. 
s-  and  as-Dimethylacetylsuccinic  acids, 
ethylic  salts  (Bone  and  Sprankling), 
T.,  848. 
Dimethylacrylic    acid.      See   Pentenoic 

acid. 
)8-Dimethylacrylonitrile.    See  Pentenoic 

acid,  nitrile  of. 
Dimethylallylmalonic  acid  (Jiexylenedi- 
carboxylic  acid),  and  its  metallic  salts; 
also  its  ethylic  salt  and    its    oxime 
(Ipatieff),  a.,  i,  481. 
Dimetbylamine,   preparation  of    (Men- 
schutkin),  a.,  i,  499. 
action  of  electric  glow  discharge  on 
mixtures  of,  with  oxygen  (Mixter), 
A.,  ii,  267. 
action  of  hydrogen  peroxide  on  (DuN- 

stan  and  Goulding),  T.,  1009. 
compounds   of,    with  butylidenecyan- 
hydrin,      a-ethylcrotononitrile,      a- 
methylcrotononitrile,    and    methyl- 
tsopropylglycollonitrile      (Henry), 
A.,  i,  568. 
compounds  of,  with  mercuric  chloride 
(HoFMANN    and    Marburg),    A., 
i,  487. 
hydrochloride,  action  of  potassium  di- 
chromate    and    sulphuric    acid    on 
(Oechsnee  de  Coninck),  a.,  i,  472. 
Dimetbylamine,  cyano-,   and   action  of 
ammonia  and  hydrogen   sulphide   on 
(Wallach),  a.,  i,  659. 
3-Dimetbylamino-2-aminophenyl25o- 
naphtbapbenazonium    salts     (Kehe- 
MANN  and  Levy),  A.,  i,  238. 
Dimetbylaminobenzene,  use  of,  in  alkali- 
metry (Glasee),  a.,  ii,  573. 
p  Dimethylaminobenzopbenone       (Lim- 

PEICHT  and  Seyler),  A.,  i,  815. 
DimetbylaminobenzoyKe(;?acbloro- 
benzoic  acid,  and  methylic  and  ethylic 
salts,    and    mixed    acetic    anhydride 
(Haller     and      Umbgrove),      A., 
i,  814. 
Dimetbylaminobenzyl/^^mcblorobenzoic 
acid  (Haller  and  Umbgrove),  A., 
i,  814. 
Dimetbylaminoborneol    and    Dimetbyl- 
aminocampbor,     salts    (Duden    and 
Pritzkow),  a.,  i,  627. 
Dimetbyl^Waminodipbenyl,   picrate,  di- 
benzylidene,    disalicylidene,    diacetyl, 
thiophosgene,  and  thiourethane  deri- 
vatives (Jacobson    and    Kunz),  A., 
i,  275. 


1030 


INDEX   OF  SUBJECTS. 


Dimetliylanimodiphenylaiithroiie 

(T^TKY),  A.,  i,  818. 
Dimethylaminodiphenylenetliiocarb' 
imide    (Jacobson    and    Kunz),    A., 
i,  275. 
Dimethylaminoetliylic     vinylic     ether 

(Knorr  and  Matthes),  A.,  i,  462. 
^-Dimethylaminoliydrazobenzeiie,  trans- 
formation of  (Jacobson  and  Kunz), 
A.,  i,  275. 
Dimethylaminohydroxybenzoplieiione 

(LiMPRiCHT  and  Seyler),  A.,i,  815. 
2-Dimethylaininonaphtliaprasindoiie  sul- 
phate   (Kehrmann    and  Aebi),   A., 
i,  527. 
Dimethyl-o-amiiiopheiiol,  and  sulphonic 
acid   (Bamberger  and   Tschirner), 
A.,  i,  682. 
Dimetliyl-m-aminophenol-saccliareiii 

(MoNNET  and  Koetschet),  A.,  i,  213. 
4-Dimetliylamiiiophenyl-jii-cyaiiazo- 
methinephenyl  (Erhlioh  and  Sachs), 
A.,  i,  884. 
Dimethyl-o-aminopheny lie  vinylic  ether, 
and      methiodide      and      picrolonate 
(Knorr),  a.,  i,  462. 
a  -Dime thy  laminophenyl*sonaphtha- 
pheiiazonium-4'-siilphonic    anhydride 
(Kehrmann  and  Looker),  A.,  i,  83. 
7-I)imethylamino-oi3-propylenic    glycol 
(dimethylpropanediolamine)     and    its 
methiodide  and    picrolonate  (Knorr 
and  Knorr),  A.,  i,  412. 
Dimethylf?mminodi-o-tolylmethane 
(Gnehm  and  Blumer),  A.,  i,  266. 
Dimethylaminothiobenzoic  acid  (Wein- 

mann),  a.,  i,  204. 
Dimethylaniline,     formation     of;    and 
salts  (Mensohutkin),   A.,    i,  499, 
500. 
-  rate  of  formation  of  azo-compounds 
from,     and     diazobenzenesulphonic 
acid  (GoLDSCHMiDT  and  Burkle), 
A.,  ii,  276. 
action  of  methylic,   propylic,  Mopro- 
pylic  and  ally  lie  iodides  on  (Wede- 
kind),  a.,  i,  351. 
action  of   sulphur    on  (Mohlau  and 

Klopfer),  a.,  i,  240. 
oxide,  and  its  salts  (Bamberger  and 
Tschirner),  A.,  i,  348. 
hydrochloride,   action  of   formalde- 
hyde     on      (Bamberger     and 
Tschirner),  A.,  i,  683. 
sesquiiodide       (Bamberger       and 
Tschirner),  A.,  i,  683. 
Dimethylaniline,   o-amiuo-,   and  acetyl 
derivatives  (Pinnow),  A.,  i,  684. 
and  its  benzoyl    derivative  (Bam- 
berger   and     Tschirner),    A., 
i,  683. 
o-chloro-  (Friedlander),  A.,  i,  351, 


Dimethylaniline,  4-chloro-2-amino-,  and 
its    picrate,    4-chloro«!mitro-,    and 
4-chloro-3-nitro-      (Pinnow),     A., 
i,  203. 
?M-chloronitroso-,  hydrochloride 

(Jaubert),  a.,  i,  684. 
o-nitro-  (Pinnow),  A.,  i,  684. 
0-  and  p-nitro-,  and  nitroso-   (Bam- 
berger and  Tschirner),  A.,  i,  348. 
2?-nitroso-  (Matignon  and  Deligny), 
A.,  i,  127. 
condensation  with  benzylic 

cyanide    (Ehrlich   and   Sachs), 
A.,  i,  884. 
Dimethylaniline-o-     and     -;?-sulphonic 
acids,  0-  and  ^-nitro-,  and  ;?-nitroso- 
(Bamberger    and    Tschirner),    A., 
i,  682. 
Dimethylaniline-^-sulphonic  acid,  action 
of  bromine  on  (Armstrong;  Evan.s), 
P.,  1899,  176. 
Dimethylaniline-^-thionamic  acid 

(Francke),  a.,  i,  46. 
Dimethylaniline-;?-thionamic  acid-pheu- 

ylcarbinol  (Francke),  A,,  i,  46. 
Dimethylanilinophenylmethane,  and  hy- 
drochloride     and     nitroso-derivative 
(LiMPRicHT      and      Seyler),      A., 
i,  815. 
Dimethylanilinophthaloylic  acid,  chlor- 
ide and  methylic  salt,  and  nitro-,  and 
salts   (LiMPRicHT  and  Seyler),  A., 
i,  815. 
Dimethylanilinetetramethyldiaminodi- 
phenylmethane,  j:?-nitroso-  (Mohlau), 
A.,  i,  61  ;  (Mohlau  and  Klopfer), 
A.,  i,  913. 
Dimethylaticonic   acid,   and  its  anhy- 
dride   (FiTTiG    and    Petkow),    A., 
i,  335. 

2  :  5-Dimethylbenzaldehyde,  and  its  hy- 
drazone  (Bouyeault),  A.,  i,  287. 

3  :  5-Dimethylbenzaldehyde,  2-amino-, 
and  its  phenylhydrazine  derivative; 
preparation  of,  from  mesitylene  ;  and 
2-nitro-  (Bamberger  and  Weiler), 
A.,  i,  124. 

3  : 5-Dimethylbenzaldoxime,  2-amino-, 
its  dibenzoyl  derivative,  and  conden- 
sation with  ??i-nitrobenzaldehyde 
(Bamberger  and  Weiler),  A.,  i,  123, 
124. 

2  : 4-Dimethylbenzhydrol,  o-amino-,  and 
its  acetyl  derivative  (Draw'ERT),  A., 
i,  643. 

1':  2-Dimethylbenzimidazole,  metho- 
chloride  and  methiodide  of  (Pinnow 
and  Samann),  A.,  i,  944. 

1':  2'-Dimethylbenzimidazole  (Pinnow), 
A.,  i,  684. 
2-chloro-,    and     its     mercurichloride 
(Pinnow),  A.,  i,  203. 
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l':3'-Limethylbenzimidazoloiie-2-carb- 

oxylic    acid,   and  its  salts  (Pinnow 

and  Samann),  A.,  i,  943. 
2  : 4-Dimetliylbenzoic    acid,    6-brorao-, 

iodo-,  and  6-iodo-  (Noyes),  A.,  i,  285. 
2  :  5-Dimethylbenzoic  acid  {\}-xylic  acid) 

(Nencki),  a.,  i,  880  ;    (von  Baeyer 

and  Villiger),  A.,  i,  922. 

2  :  6-Dimetliylbenzoic  acid,  4-amino., 
its  hydrochloride,and  4-iodo-  (Noyes), 
A.,  i,  286. 

3  :  5-Dimethylbenzoic  acid.  See  Mesi- 
tylenic  acid. 

2 : 4-Dimetliylbenzonitrile  {xylonitrile), 

action   of  cuprous  chloride  on   (Ra- 

baut),  a.,  i,  557. 
2  : 4-Diinethylbenzophenone,     synthesis 
of  (Mbissel),  a.,  i,  880. 

o-amino-,  and  its  benzoyl  derivative 
(Drawert),  a.,  i,  642. 
2 : 5-DimethylbenzylideneaniIine  (Bou- 

veault),  a.,  i,  287. 
Dimethylbornylamine,      hydrochloride, 

platiuochloride   (Forster),   T.,   944; 

P.,  1899,  72. 
Dime  thy  Ibornylammonium  iodide  (For- 
ster), T.,  951. 
Dimethylbrazilein  (Herzig),  A.,  i,  381. 
Dimethylbrazilin,   oxidation  product  of 

(Gilbody    and    Perkin),    P.,    1899, 

75. 
Dimethylfe/^rabromoci/cZohexane-l  :  3  :  5- 

trione.     See  Filicic  acid,  tetrahrovao-. 
Dimethylbutanetricarboxylic  acid,  and 
its  anhydro-acid,  and  silver,  calcium, 
and    ethylic    salts    (Perkin    and 
Thorpe),  T.,  902  ;  P.,  1899,  184. 

cyano-,  ethylic  salt,  and  its  hydrolysis 
(Perkin    and  Thorpe),   T.,   900  ; 
P.,  1899,  184. 
Dimethylbutyric    acids.       See    Hexoic 

acids. 
Dimethylcitraconic  acid,  and  anhydride 

(FiTTiG  and   Krafft),    A.,    i,    334  ; 

(Semenoff),  a.,  i,  793. 
7-I)imethylcrotononitrile.  See  Hexenoic 

acid,  nitrile  of. 
Dimethyldianthracene  (Orndorff  and 

Megraw),  a.,  i,  819. 
2  :6-Dimethyl-m-diazine    [diviethylpyr- 

imidine),  amino-.    See  Cyanmethine. 

4  : 6-Dimethyl-m-diazine  (Gabriel  and 
Colman),  a.,  i,  639. 

4  : 6-DimethyI-m-diazine-2-carboxylic 
acid    (Gabriel    and    Colman),    A., 
i,  639. 

ajS-Dimethyldibenzyl,  formation  of 
(MoRiTZ  and  Wolffenstein),  A., 
i,  424. 

Di-o-methyldibenzyl  and  Di-^-methyl- 
dibenzyl  (Moritz  and  Wolffen- 
stein), A.,  i,  910. 


Dimethyldiiier^butylindigotin,    prepara- 
tion      of       (Konowaloff),        a., 
i,  891. 
1':  2'-Dimethyl-3':  3'-diethylindoline 

(Plancher),  a.,  i,  451. 
Dimethyldihydroresorcinol,    and    silver 
and  bromo-derivatives,  and  ethylic 
ether    (Crossley),    T.,    772  ;    P., 

1898,  247. 

from  action  of  ethylic  sodiomalonate 
on  mesityl  oxide  (Crossley),  P., 

1899,  52. 

electrical  conductivity  of  (vON 
Schilling  and  Vorlander),  A., 
i,  879. 

oxidation  of,  by  potassium  perman- 
ganate (Vorlander  and  Gartner), 
A.,  i,  259. 
Dimethyldihydroresorcinol,  bromo-,  and 

action  of  hypobromite  on  (Komppa), 

A.,  i,  574. 
Dimethyldihydroresorcylic  acid,  ethylic 
salt  of  (Crossley),  T.,  772. 

methylic  salt,  electrical  conductivity 
of  (von  Schilling  and  Vorlan- 
der), A.,  i,  879. 
Dimethyl  diketone  {diacetyl),  dihxomo-, 

tetrdbxomo-,   and  c^ichloro-   (Keller 

and  Maas),  A.,  i,  12. 
Dimethyleneasparagine  and  copper  salts 

(Schiff),  a.,  i,  870. 
jy-Dimethyleneditoluidine,  formation  of 

(Lob),  a.,  i,  123. 
Dimethylenimine,       constitution        of 

(Howard    and    Marckwald),     A., 

i,  749. 
1:3: 5-Dimethylethylbenzene,   and  di- 

nitro-derivative  (Gattermann,  Fritz, 

and  Beck),  A.,  i,  492. 
1:3:  5-Dimethylethylbenzoic  acid  and 

amide     (Gattermann,    Fritz,     and 

Beck),  A.,  i,  492. 
Dimethylethylbornylammonium    iodide 

(Forster),  T.,  947. 
Dimethylethylcarbinol.    See  ^er^-Amylic 

alcohol. 
Dimethylethylcarbinylic  cyanide.     See 

Hexonitrile. 
Dimethylethylene.     See  Butylene. 
1:3: 5-Dimethylethylc2/cZohexane      (jS- 

decaiiaphthene),    and  amino-,  bromo-, 

bromonitro-,    chloro-,    c^t'chloro-,    and 

nitro-derivatives        (Markownikoff 

and  Rudewitsch),  A.,  i,  581. 
1 :  3-Dimethyl-5-ethylci/c^hexane-4-ol 

(^-decanaphthenol)    (Markownikoff 

and  Rudewitsch),  A.,  i,  582. 
1' :  3'-Dimethyl-3'-ethylindolinone,      di- 

bromo-  (Plancher),  A.,  i,  452. 
l':3'-Dimethyl-3'-ethyl-2'-methylene- 

indoline,     and      benzoyl     derivative 

(Plancher),  A.,  i,  452. 
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8':3'-Diinethyl-l'-etliyl-2'-methylene- 
indoline,    and      benzoyl      derivative 
(Planchek    and    Bektinelli),     A., 
i,  465. 
s-Dimethylethylnaphtliene,  1:3:5- 

Dimetbylethylct/cZohexane. 
Dimethylethyl-rosinduline,     and    -iso- 
rosinduline  (Schaposchnikoff),  A., 
i,  506. 
Dimethylfumaric  acid.     See  jS-Methyl- 

mesaconic  acid. 
zso-Dimetliylfurfurandicarboxylic   acid. 

See  zso-Carbopyrotritaric  acid. 
Dimethylfurodiazole.  See  2  :  5-Di- 

naethyl-1  :  3  :  4-oxdiazole. 
ao-Dimethylglutaconic  acid  (Henrich), 
A.,  i,  469,  794. 
supposed  formation  of  (Lawrence), 
P.,  1898,  252. 
07-Dimetliylglutaconic  acid,  from    the 
action  of  hydriodic  acid  on  hydroxy- 
dimethylglutaric  acid,  and  the  action 
of  acetic  chloride  on  it  (Reformat- 
sky),  a.,  i,  482. 
aa-Dlmethylglutaramic     acid,     sodium 
salt,  action  of  alkaline   hypobromite 
and  hvdrobromic  acid  on   (Blaise), 
A.,  i,  480. 
/8)8-Dimethylglutar-anil  and  -anilic  acid 

(Crossley),  T.,  777. 
oy'-Dimethylglutaric  acids    {perUanedi- 
carboxylic  acids),  formation  of  (Bone 
and  Sprankling),  T.,  850. 
i8)8-Dimetliylglutaric  acid  and  anhydride 
(Crossley),  T.,  777,  778. 
from    hydrolysis    of    ethylic    i83-di- 
methylpropanetetracarboxylate     . 
(Lawrence),  P.,  1899,  62. 
preparation  of ;    also  dimethylic  and 
diethylic      salts     (Komppa),     A., 
i,  573. 
ethylic    salt,    condensation  of,   with 
ethylic  oxalate   (Dieckmann),  A., 
i,  676. 
/3)8-Dinietliylglutaric     acid,     o-bromo-, 
ethylic,      hydrogen     ethylic     and 
methylic  salts  ;  also  action  of  potash 
and  of   diethylaniline  on   (Peekin 
and  Thorpe),  T.,  54  ;  P.,  1898, 108. 
aaj-dihiomo-,  methylic  salt,  properties 
of  (Perkin  and  Thorpe),  P.,  1898, 
108. 
a-cyano-,     ethylic     salt,     action    of 
methylic  iodide   on   the    sodium 
derivative      of      (Perkin     and 
Thorpe),  T.,  63  ;  P.,  1898,  251. 
ethylic  and  hydrogen  ethylic  salts  of 
(Perkin  and  Thorpe),  T.,  52. 
7-cyano-,    ethylic   salt,    condensation 
of,  with  ethylic  bromacetate  (Per- 
kin and  Thorpe),   T.,    900;    P., 
184. 


aa- Dime  thy  Iglutaric  anhydride,    action 

of  ammonia  on  (Blaise),  A.,  i,  480. 
)3)3-Dimethylglntaric    anhydride,     and 

action  of  bromine  on   (Perkin    and 

Thorpe),  T.,  54  ;  P.,  1898,  107. 
;83-Dimethylglntarimide    (Perkin  and 

Thorpe),  T.,  53. 
DimethylglycoUonitrile.      See  o-Hydr- 

oxy  zsobuty  ronitrile. 
Dimethylgranatenic     acid,    dimethylic 

salt  (Piccinixi),  A.,  i,  964. 
2  : 6-DimethyUieptan  5onoic  acid,  from 

carvenone  :  its  oxime  (Tiemann  and 

Semmler),  a.,  i,  224. 
2 : 6-Diniethyl-2-heptene-6-ol.     See 

Nonenylic  alcohols. 
DimethylcwcZohexane        (dimethylkexa- 
methylene,    dr/nethylhexaymphtkene) 
(Zelinsky    and    Naumow),     A., 
i,  196. 

action     of     nitrosulphuric     acid    on 
(Markownikoff),  a.,  i,  553. 
1 : 3-Dimethylc2/c^ohexane-2-carboxylic 

acid  {hexaJiydro-xy lie  acid)  [Me2:C00H 

=  1:3:2],  and  o-bromo-  and  chloride 

(Noyes),  a.,  i,  749. 
Diniethylc?/cZoliexanediones,  two  isomer- 

ides  from    ethylic  dimethylsuccinylo- 

succinate  (Zelinsky  and  Naumow), 

A.,  i,  196. 
1 :  l-Dimethylct/cZohexanone-3  and 

semicarbazone  (Leser),  A.,  i,  743. 
1  :  3-Dimethylct/cZohexanone-2        (1  :  3- 

Dimethyl-2-kctohexamethylenc)    oxime 

(Noyes),  A.,  i,  284. 
1  : 3-Dimethylci/cZohexanone-4,        hydr- 

oxylamino-oxime,  and  nitroso-oxime  of 

(Harries       and       Matfus),       A., 

i,  583. 
7-Diniethylhexan-5-onoic  acid  {y-acetyl- 

diriuthylhutyric    acid)    (Blaise),   A., 

i,  332 ;  (Blanc),  A.,  i,  536,  630. 
1 : 3-Dimethylc2/cZo-A^-hexene-2-carb- 

oxylic  acid  {£^' -tetrahydro-xylic  acid) 

(Noyes),  A.,  i,  759. 
1  : 3-Dimethyl-6-c?/cZohexenone,   dimeric 

form  of,  and  salts  (Knoevenagel  and 

Reinecke),  A.,  i,  340. 
3 : 5-Dimethyl-A--c?/cZohexenone,    reduc- 
tion of  (Harries  and  Kaiser),  A., 

i,  579. 
Dimethylhydrofurfurancarboxylic  acid, 

and  salts   (Fittig  and    de    Haven- 

Boyd),  a.,  i,  191. 
1 : 2-Dimethyl-3-hydroxylethylpiper- 

idine    (N-mctJnjl-a-pipecoh/I-^-methyl- 

alkine)  (Ladenburg  and  Brandt), A., 

i,  305. 
1 : 2-Dimethyl-3-hydroxyethyl-A2-tetra- 

hydropyridine  {1^ -methyl -a-inpccoleyl- 

fi-riiethylalkine)      (Ladenburg     and 

Brandt),  A.,  i,  305. 
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Dimetliyliniinazoloneiiaphtliaplieuazine, 

(KEHRMANNand  ZiMMERLl),  A.,  1,  80. 

1 : 3-Dimethylindazole,  and  3-chloro- 
derivative  (Bamberger),  A.,  i,  543, 
544. 

S'-amino-  and  its  benzylidene  deriva- 
tive,  thiocarbamide,  and   benzene- 
sulphonamide    (Bamberger),     A., 
i,  544, 
Diinethylindazoleazo-)8-naphthol  (Bam- 
berger), A,,  i,  545. 
1 : 3-Dimethyliiidazoletriazolen     (Bam- 
berger), A.,  i,  722. 
Dimetliylindazolylazo-j8-naplithol      an- 
hydride (Bamberger),  A.,  i,  722. 
Dime  thy  lindazoneoxime      (Bamberger 

and  Weiler),  A.,  i,  124. 
Dimethylindigotin,       preparation       of 

(Konowaloff),  a.,  i,  891. 
3'  :  3'-Dimethylindolenine-2-'formo- 

nitrile  and  -2-forinoxiine  (Plancher 

and  Bettixelli),  A.,  i,  543. 
3' :  3'-Dimethyliiidolinoiie     (Plancher 

and  Bettixelli),  A.,  i,  543. 
Dimethylitaconic  acid.     See  Teraconic 

acid. 
Dimetliylketoliexamethylene.     See   Di- 

methylc^cZohexanone. 
4 :4-Dimethyl-3-keto-5-pyrrolidone,  and 

its   monoxime   and    phenylhydrazone 

(Conrad  and  Hook),  A.,  i,  632. 
Dimethylaevulic    acid,    preparation    of 

(Blaise),  A.,  i,  332. 
Dimethyllariciresinol  (Bamberger  and 

Landsiedl),  a.,  i,  929. 
Dimethylmaleic  acid.  See  Pyrocinchonic 

acid. 
Dimethylmesaconic    acid    (Fittig  and 

Krafft),    a.,    i,  334;    (Semenoff), 

A.,i,  792,  793. 
3-Diiiiethyl-4-methylpentane-2:5-olidoic 

acid,      and    bromo-derivative     (Bal- 

biano),  a.,  i,  867). 
2  :  3'-Diniethylnaphtlialene    and    2  : 3'- 

Dimetliyl-a-naphtliaquinone         (von 

Baeyer  and  Villiger),  A.,  i,  922. 
2  : 3'-Diinethyl-a-naplithoic  acid  and  its 

^Hbromo-derivative  (von  Baeyer  and 

Villiger),  A.,  i,  922. 
Dimethylnitramine,      constitution      of 

(Lachmann),  a.,  i,  588. 
Dimethyl-o-nitraniline  (Friedlander), 

A.,  i,  350. 
;3/i-Dimethyloxazoliiie    (Uedinck),    A., 

i,  498. 
2  : 5-Dimetliyl-l  :  3  : 4-oxdiazole         {di- 

methylfurodiazole)  (Stoll6),A.,  i,457. 
Dimethyh'soparaconic    acid.      See    iso- 

Terebic  acid. 
Dimetliylci/cZopentane      {dimethylpenta- 

methylene),   action  of   nitrosulphuric 

acid  on  (Markownikoff),  A.,  i,  553. 


DimethylcycZopentanonecarboxylic  acid, 
cyano-,  ethylic  salt  (Noyes),  A., 
i,  929. 

2  : 2-Dimethylc2/cZ(?pentane-4  :  5-dione- 
1  : 3-dicarboxylic    acid,    ethylic    and 
methylic  salts,  and  phenazine  deriva- 
tives (Dieckmann),  a.,  i,  676. 

Dimethylphenomorpholiniuiii  iodide 
(Knorr),  a.,  i,  462. 

Dimethylphenylosotriazole,  oxidation  of 
(Ponzio),  a.,  i,  718. 

Dimetliylpliloroglucinol,  obtained  from 
filicic  acid  (Boehm),  A.,  i,  32. 
chloro-,    and  its   triacetyl  derivative 
(Schneider),  A.,  i,  680. 

3 : 5-Dimethylplithalic  acid  and  an- 
hydride (Noyes),  A.,  i,  286. 

Dimethylpiperazine  phosphate  (Morel), 
A.,  i,  493. 

2  :  6-Dimethylpiperidine,  and  salts  (M ar- 
ouse and  Wolffenstein),  A.,  i,  937. 

1 : 1-Dimethylci/c^opropaiie  (1  : 1-di- 

methyltrimethylene    (Gustavson   and 

Popper),  A.,  i,  263. 
Dimethylci/cZopropane-1 : 2-dicarboxylic 

acid.     See  Caronic  acid. 
Dimethylpropanediolamine.     See    7-Di- 

methylamino-oiS-propylenic  glycol. 
/8)8-Diniethylpropanetetracarboxylic 

acid,    ethylic    salt   (Lawrence),    P., 

1899,  62. 
)3j8-Dimethylpropanetricarboxylic    acid, 

from    hydrolysis     of    ethylic     )8j8-di- 

methylpropanetetracarboxylate  (Law- 
rence), P.,  1899,  62. 
Dimethylpropionic  acid.      See    Yaleric 

acid. 
)3-Diinethylpropylaimne.       See     Amyl- 

amine. 
Dimethylpropylammonium  iodide  (For- 

ster),  T.,  949. 
3' :  3'-Dimethyl-2'-is(?propyliiidolenine 

(Plancher),  A.,  i,  455. 
Dimethylpropylmethane.     See  Hexane. 

3  : 5-Diniethylpyrazole-l-carbonamidine 
nitrate  (Thiele  and  Dralle),  A.,  i,  8. 

2 : 6-Dimethylpyridine,      reduction      of 
(Marcuse  and  Wolffenstein),  A., 
i,  937. 
2 : 6-Dimethylpyridiiie-4-hydraziiie 
{^'lutidylhydrazine)      (Marckwald), 
A.,  i,  72. 
Dimethylpyrimidine.     See  Dimethyl-w- 

diazine. 
2  : 6-Dimethylpyrone,  and  salts  (Collie 
and  Tickle),   T.,    712;   P.,  1899, 
148. 
hydrochloride  and  oxalate,  electrical 
conductivities     of     (Collie      and 
Tickle),  T.,  710  ;  P.,  1899,  148. 
Dimethylpyrrodiazole.       See      2 : 5-Di- 
me thy  1-1  :  3  :  4-triazole. 
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3 :  8-Diinethylpyrrolidone,  fonnation  of, 

from     salts    of    ^-amino-a-dimethyl- 

biityric  acid  (Blaise),  A.,  i,  480. 
Dimethylquinitol,  dchromo-,  and  rfziodo- 

(Zeliksky  and  Naumow),  A.,  i,  196. 
Dimethylrosinduline      (Schaposchni- 

koff),  A.,  i,  432. 
BimethylapcBafframne     (Schaposchni- 

koff),  a.,  i,  432. 
Dimethylsalicyl-aldehyde,       and       its 

oxime  (Bamberger  and  Weiler),  A., 

i,  124. 
aa-Dimethylsuccinic   acid  {isolufciTiedi- 
carhoxylic  acid),  formation  of  (Boke), 
P.,  1899,  5. 

and  anhydride,   auilic  acid,  and  cal- 
cium salt  (Bone  and  Speankling), 
T.,  848. 
Ka-Dimethylsuccinic  acid,  cyano-,  action 
of  heat  on  ;  also  action  of  heat  on 
its  monethylic  salt  (Blaise),  A., 
i,  480. 
ethylic  salt,  foimation  and  hydrolysis 
of ;   also   the   action  of  methylic 
iodide   on   its   sodium   derivative 
(Bone),  P.,  1899,  5. 
m-and  ir«72s-a)8-Dimethylsuccinic  acids, 

and  anhydrides,  anilic  acids,  and  cal- 
cium salts  (Bome  and  Sprakkling), 

T.,  848. 
oj8-      and      ;8)8-Dimethylsticcinic  acids, 

cyano-,  ethylic  salts  ;  hydrolysis  ;  also 

action  of  ethylic  iodide  on  the  latter 

(Bone  and  Sprankling),  T.,  863. 
«5-Dimetliylsuccinimide,    formation    of 

(Blaise),  A.,  i,  480. 
Dimethyltartaric  acid,  r^ibromo-,  amide 

(Keller  and  Maas),  A.,  i,  12. 
2 : 6-Dimethyltereplithalic    acid, 

4-methylic  salt  and  amic  acid  (Noyes), 

A.,  i,  286. 
2  :  S-Dimethyltetrahydropyridine,     and 

salts  (Sachs),  A.,  i,  302. 
Dimethy  Itetr  ahy  drore  sorcinol,     bromo- 

(Crossley),  T.,  776. 
Dime  thy  Itetramethylene,  1 :3-disulphide, 

and  1 :3-disulphone  (Autenrieth  and 

Wolff),  A.,  i,  580. 
Dime  thy  Itetrazoline,  from  action  of  heat 

on  acetylhydrazine  (Pellizzari),  A., 

i,  858. 
2  : 4-  and  3  : 4-Dimethylthiobenzanilides 

(Bamberger),  A.,  i,  694. 
Dimethylthiocarbamide,     formation    of 

(Wallach),  a.,  i,  659. 
2:  6-Dimetliyl-l :  3  : 4-thiodiazole 

(Stoll^),  a.,  i,  457. 
Dimethyltolueneazammonium,        silver 

iodides  of(FRANKroRTER  and  Keller), 

A.,  i,  781. 
Dimethyl-o-toluidine,    4-nitro-   (Gnehm 

and  Bltjmer),  A.,  i,  266. 


J   Dimethyl-o-  and  ^-toluidine  oxides  (Bam- 
berger and  Tschibner),  A.,  i,  348. 
Dimethyl-jo-toluidine,  formation  of  (Lob), 
A.,  i,  123. 
diamino-,  its  salts  and  diacetyl  deriva- 
tive ;      »i-(^tDitio-  ;      m-di&mmo-, 
its    salts    and    diacetyl    derivative 
(PiNNOW  andMATcoviTCH),  A.,i,  49. 

2  :  5-Dimethyl-l :  3  : 4-triazole  {dvinethyl- 
pyrrcdiazole)  (Stollj^),  A.,  i,  467. 

Dimethyltricarballylic  acid,  from  cam- 
phoceenic  acid  (Jagelki),  A.,  i,  629. 

Dimethyltrimethylene.  See  Dimethyl- 
ci/cZopropane. 

)8- Dimethyltrimethylene.    See  Amylene. 

Dimethylnrazole  (Cuneo),  A.,  i,  9. 

1 :  9-Dimethyluric  acid  (Fischee  and 
Ach),  a.,  i,  393. 

3  :  9  Dimethyluric  acid  {a-diraethyluric 
acid)  (Fischer),  A.,  i,  394. 

Dimethyl-?n-xylidine        (Feiedlander 

and  Brand),  A.,  i,  361. 
Dimorphine,   etbylenic  ether  (Merck), 

A.,  i,  649. 
DinaphthaphenylsafOranine    (Fischer 

and  Hepp),  A.,  i,  79. 
Dinaphthaprasindone    and    acetyl  deri- 
vative   and    salts    (Kehrmann    and 

Sutherst),  a.,  i,  528. 
Dinaphthaquinone,     from     rfzbromo-a- 
naphthol        (Liebermann        and 
Schlossberg),  a.,  i,  372. 

oxime  (Meldola),  A.,  i,  372. 
)8)8-Dinaphthol,  constitution  of,  and  its 

butyratc,    phthalate,  and  propionate, 

and   fZibromo-derivative   (Fosse),  A., 

i,  817,  818. 
o-  and  oj8-Dinaphthylbenzidine     (Merz 

and  Strasser),  A.,  i,  917,  918. 
a-  and  jS-Dinaphthylcarbamides  ("Wal- 

ther  and  Wlopkowski),  A.,  i,  591. 
Dinaphthylenic  oxide,  c?ichloro- (Fosse.), 

A.,  i,  818. 
Dinaphthylic    dimpropylic    ether    and 

ethylidenic  ether  (Fosse),  A.,  i,  818. 
)8)8-Dinaphthylic      benzylidenic     ether 
(Fosse),  A.,  i,  818. 

methylenic     and      ethyleiiic     ethers, 
diacetyl     derivative    (Fosse),     A., 
i,  529. 
Di-)8-naphthylsulphonehydrazide  (Cur- 

Tius  and  Lorekzen),  A.,  i,  149. 
1 :  1-  and  2  :  2-Dinaphthyltliiosemicarb- 

azides  (Marckwald),  A.,  i,  505. 
1 :  2-Dinaphthylthiosemicarbazide,   and 

the  thiobiazolone  (Marckwald),  A,, 

i,  605. 
Dionine.     See  Morphine  ethylic  ether. 
Diopside  {salitc)  from  Mexico   (Lenk), 
A.,  ii,  305. 

as  a   weathering   product  of   olivine 
(Brauns),  a.,  ii,  36. 
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Diorite-laterite    from    the     Seychelles 

(Batter),  A.,  ii,  565. 
6  :  8-Dioxy-l  :  9-dimetliylpiirine,       and 

2-chloro-derivative      (Fischer      and 

Ach),  a.,  i,  393. 
6  :  8-Dioxy-7  :  9-diinetliylpurine, 

2-chloro-    (Fischer    and    Ach),    A., 

i,  393. 
Dioxjanethylene.     See  Diformaldehyde. 
6  : 8-Dioxy-9-methylpurine,        and 

3-amino-,     and      2-chloro-derivatives 

(Fischer  and  Ach),  A.,  i,  393. 
Dioxysuccinic  acid,  ethylic  salt,  action 

of  carbamide  and  thiocarbamide  on ; 

also    the   thioureine   (Geisenheimer 

and  Anschutz),  A.,  i,  574. 
6  :  8  Dioxy-1  :  7  : 9-trimetliylpurine, 

2-chloro-    (Fischer   and    Ach),    A., 

i,  393. 
Dipentadecyl- carbamide       and      -thio- 
carbamide (Jeffreys),  A.,  i,  730. 
Dipentamethenyl  (Meisek),  A.,  i,  742. 
Dipentamethenylpinacolin    and    oxime 

(Meiser),  a.,  i,  742. 
Dipentamethenylpinacone,  and  its  an- 
hydride (Meiser),  A.,  i,  742. 
Dipentene,  from  lemon-grass  oil  (Stiehl), 
A.,  i,  66. 

from  Z-linalool  (Stephan),  A. ,  i,  68. 

behariour  of,    towards   formaldehyde 
(Kriewitz),  a.,  i,  298. 
Diphenaceto-o-phenylene  diamide  ("Wal- 

THER  and  Pulawski),  A.,  i,  640. 
Diphenacyl,  chloro-,  two  isomeric  forms 

of ;  iodo-  (Paal  and  Stern),  A.,  i,  367, 

368. 
Diphenacylacetic  acid  {^$-dibenzoyliso- 

hutyric  acid)  (Klobb),  A.,  i,  114. 
Diphenacylcyanacetic    acid   {^fi-dihenz- 

oylcyanisobutyric  acid),   propylic  salt 

(Klobb),  A.,  i,  113. 
9 :  lO-Diphenacyldihydrophenanthrene, 

9  :  lO-rftaminO",  hydrolysis   of   (Japp 

and  Meldrtjm),  T.,  1032  ;  P.,  1899, 

166. 
Diphenamide  (Mathews),  A.,  i,  57. 
^-Diphenetoilcarbamide,     formation    of 

(Foglino),  a.,  i,  132. 
Diphenetylacetic    acid,    and    its    salts 

(Fritsch      and      Feldmann),      A., 

i,  601. 
Diphenetyl-^Wchlorethane  and  -dichlor- 

ethylene  (Fritsch  and  Feldmann), 

A.,  i,  600. 
Diphenimide,  formation  of  (Mathews), 

A.,  i,  57. 
ae-,  aC,  and  jSe-Diphenoxyhexanes,  form- 
ation of  (Solonina),  a.,  i,  561,  663, 

681,  682. 
aj-Diphenoxynonane,     and     action     of 

hydrobromii  and  hydrochloric  acids  on 

(Solonina),  A.,  i,  562. 


ao-Diphenoxyoctane,       formation       of 

(Solonina),  A.,  i,  663. 
oTj-  and  o0-Diphenoxyoctane  (Solonina)^. 

A.,  i,  562. 
a5-Diphenoxypentane,    and    07-Diphen- 

oxypropane  (Solonina),  A. ,  i,  681.  _ 
Diphenyl,  condensation  of,  with  ethylic 
chloroglyoxylate     (Rousset),     A., 
i,  292. 

5:2: 4'-bromocfo'amino-,  salicylidene, 
diformyl,  'and  diacetyl  derivatives 
(Jacobson  and  Grosse),  A.,  i,  274. 

5:2:  4'-chloroc?mmino-,disalicylidene, 
dibenzylidene,  diacetyl,  and  di- 
formyl derivatives  (Jacobson  and 
Strube),  a.,  i,  273. 

2:5: 4'-^niodo-  (Jacobson,  Fertsch, 
and  Heubach),  A. ,  i,  274. 

5  :2:4'-iodo(^tamino-,  dihydrochloride, 
salicylidene,  and  p-nitrobenzylidene 
derivatives  (Jacobson,  Fertsch,  and 
Heubach),  A.,  i,  274. 
Diphenylacetic  acid,  preparation  of,  from 
benzimidoxydiphenylacetic  acid  and 
from  triphenyloxazolone  (Japp  and 
Findlay),  T.,  1030;  P.,  1899,. 
165. 

ethylic  salt,  velocity  of  formation  of 
(Sudboeough  and  Lloyd),  T.,  478; 
P.,  1899,  3. 
Diphenylaceto-o-pyrone     (Ruhemann),. 

T.,  416;  P.,  1899,  15. 
Diphenylamidine  (Wheeler  and  John- 
son), A.,  i,  354. 

amino-  (Mtjttelet),  A.,  i,  500. 
Diphenylamidinoxanilide,       crystalline 

form  of  (Anschutz  and  Stiepel),  A.,. 

i,  573. 
Diphenylamine,   molecular    depressions 
in,    and  latent  heat   of  fusion    of 
(Stillman  and  Swain),  A. ,  ii,  728. 

cryoscopic  behaviour  of,  in  diphenyl- 
methane  solution  (Bruni  and 
GoRNi),  A.,ii,  731. 

osmotic  pressure  of  ethereal  solutions 
of  (Goodwin  and  Burgers),  A.,, 
ii,  274. 

equilibrium  between  benzene,  naph- 
thalene, and  (Bruni),  A.,  ii,  406. _ 

hydrochloride,  action  of  chromic  acid 
on  (Oechsner  de  Coninck  and 
Combe),  A.,  i,  244. 

preparation  of  potassium  derivative  of 
(Haussermann),  a.,  i,  126.  tr^*-^ 
Diphenylamine,  ^-bromo-j?-amino-  (Ja- 
cobson and  Grosse),  A.,  i,  274. 

5:2-bromamino-,  hydrochloride,  azim- 
ide,  methenyl,  and  salicylidene  de- 
rivatives (Jacobson  and  Grosse)^ 
A.,  i,  273. 

5 : 2-bromonitro-  (Jacobson  and 
Grosse),  A.,  i,  274. 
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Diphenylamine,  p-chloro-^-amino-, 

salicylidene,     benzylidene,     acetyl, 
and  diformyl   derivatives,  also  the 
thiocavbamide      (Jacobson        and 
Strube);  a.,  i,  273. 
5  :  2-iodoamino-;    stilbazonium     base, 
methenyl  derivative  ;  5  : 2-iodonitro- 
(jACOBSON,FERTscH,and  Heubach), 
A.,i,274. 
2?-nitronitroso-,  p-dimtro-o-p-dimtTO-, 
and  ^rmitro-  (Stoermer  and  Hoff- 
mann), A.,  i,  44, 
Diphenylamine-blue,       formation       of 
(Wedekind  and  Gonswa),  A.,  i,  806. 
Diphenylamine-o-carboxylic     acid,    ni- 
troso-(KoNiG  and  REissERT),A.,i,458. 
Diphenylaminotriazine,    and  its    acetyl 
derivative  (Thiele   and  Bihan),  A., 
i,  47. 
Diphenylan  throne  (Haller  and  Guyot), 

A.,  i,  221. 
2?-Diplienylbenzamide(GATTERMANNand 

Kjellbom),  a.,  i,  510. 
Diphenylbenzenyl-amidine  and  -methyl- 
amidine,    and   their    c^zamino-deriva- 
tive,  as  colouring  matters  (Noelting 
and  KuNTz),  A.,  i,  354. 
ac-Diphenyl-c-benzylthiobiuret  (Dixon), 

T.,  407  ;  P.,  1899,  64. 
Diphenylbistrimethylenediimine 

(ScHOLTz),  A.,  i,  881. 
DiphenylfZibromodihydrofurfuran 

(Thiele  and  Rossner),  A.,  i,  613. 

Diphenylbutadiene,       preparation      of 

(Thiele  andScHLEUSSNER),A.,  i,  612. 

1  :  l-Diphenylbutene-l-one,  and  its  ox- 

ime  (Klages  and  Fanto),  A.,  i,  61*6. 

a5-Diphenylbuteninecarboxylic        acid 

(Thiele  and  Rossner),  A.,  i,  613. 
/37-Diplienylbutyrolactoneacetic      acid, 
)8-bromo-  (Stobbe  and   Russwurm), 
A.,  i,  903. 
Diphenylcarbamic  acid,  potassium  salt 

(Hausbermann),  a.,  i,  126. 
Diphenylcarbamide  (carbanilide),  forma- 
tion of  (Joijve),  a.,  i,  420. 
oxidation  of  (Oechsner  de  Coninck), 
A.,  i,  421. 
Diphenylcarbamide,  m-  and  pdihromo- 
(CuRTirs  and  Portner),  A.,  i,  136. 
^-p-chloro-,     i8-«i-bromo-,    and     fi-o- 
and  ??i-nitro-  (MANUELLiandCoMAN- 
Ducci),  A.,  i,  887. 
0;  on-,  and  p-diehloro-,  0-,  m-,  and  p- 
dtbromo-,  and^-rfiiodo-  ( Vittenet), 
A.,  i,  693. 
di-m-mtro;  three  crystalline  forms  of 
(Offret  and  Vittenet),  A.,  i,  886. 
di-p-nitro-,    di-p-amino-,   and  hydro- 
chloride ;  di-7n-mtT0;  di-m-annino; 
and  stannochloride  ;  di-o-mtTO-,  and 
di-0-a.mino'  (Vittenet),  A.,  i,  692. 


Diphenylcarbamidedicarboxylic  acid 

(Erdmann),  a.,  i,  940. 
Diphenylcarbamideoxime  (SxoLLi),  A., 

i,  885. 
a-Diphenylcarbamyl-^-phenylthiosemi- 

carbazide     (Dixon),    T.,    399;     P., 

1899,  63. 
Diphenylcarbamylthiocarbimide 

(Dixon-),  T.,  393  ;  P..  1899,  63. 
?i-  Dipheny  Icarb  amy  Itbiourantoin 

(Dixon),  T.,  398  ;  P.,  1899,  63. 
Diphenylcarbinol,  preparation  of  (Bod- 

Roux),  A.,  i,  678. 
^-Dipbenylcarboxylic  acid,  formation  of 

(Collet),  A.,  i,  56. 
Diphenylcrotonolactone,    two    isomeric 

forms    of    (Thiele),     A.,     i,      217, 

612. 
7-Diphenylcrotonolactone   (Stobbe  and 

Noetzel),  a.,  i,  901. 
jS-y-Diphenylcrotonolactoneacetic     acid, 

and  salts  (Stobbe  and   Russwcrm), 

A.,  i,  903. 
7-DiplienylcrotonolactonecarboxyIic 

acid,   and  salts  (Stobbe  and  Noet- 
zel), A.,  i,  901. 
Diphenyldiacetamide,       formation      of 

(Mathews),  A.,  i,  57. 
Diphenyldianilinobutene    (Thiele   and 

Rossner),  A.,  i,  614. 
Diphenyldiazoxole,  from  action  of  heat 

on  dibenzoylhydrazine  (Pellizzari), 

A.,  i,  858. 
Diphenyldibenzyldihydropyrazine 

(Francis),  T.,  870. 
Diphenyldibenzylketodimethylamine 

(Francis),  T.,  870. 
4 :  S'-Diphenyldicarboxylic     acid,     and 

methylic  salt  (Weiler),  A.,  i,  491. 
4 : 4'-Diplienyldicarboxylic  acid 

(Weiler),  A.,  i,  491. 
Diphenyl-4 : 4'-diliydrazine-3  :  3-dicarb- 

oxylic  acid  (Bulow  and  von  Reden), 

A.,  i,  150. 
Diphenyldihydrazoneacetylacetone 

(Favrel),  a.,  i,  438. 
Diphenyldihydrazonecyanoacetic    acid, 

ethylic  and  methylic  salts  (Favrel), 

A.,  i,  58. 
Diphenyldihydrazonemalonic  acid, 

methylic  and  ethylic  salts  (Favrel), 

A.,  i,  521. 
Diphenyldihydrodicarbolutidijiic    acid, 

ethylic  salt  (Bertini),  A.,  i,  897. 
Diphenyldihydrofurfuran  (Thiele  and 

Rossner),  A.,  i,  612. 
Diphenyl-l  :  4-dihydroxynaphtliyl- 

methane    (Mohlau    and    Klopfer) 

A.,  i,  913. 
1 : 2-Liplienyl-4  :  5-diketotetrahydro- 

pyrroline,    4-anil    of    (Garzarolli- 

Thurnlackh),  a.,  i,  823. 
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Diphenyldimetliylethylenediamine 

(BiscHOFF),  A.,  i,  279. 
1 : 3-Diplienyl-4  : 5-dimethyl-5-pyrazol- 

ineacetic  acid  (Bossi),  A.,  i,  522. 
Diphenyhsodithiodiazolone  (Busch  and 

Becker),  A.,  i,  953. 
Diphenylene  disulphide,  preparation  of 
(Genvresse),  a.,  i,  147. 
and  disulphoue  (Cohen  and  Skir- 
Row),  T.,  888  ;  P.,  1899,  183. 
iso-Diphenylene       disulphone       (Gen- 
vresse), A.,  i,  147. 
Diphenylethylenediamine,        c?*nitroso- 

(Bischoff),  a.,  i,  280. 
Diphenylethyleneliydrazine      (Freer), 

A.,  i,  358. 
a-c-Diplienyl-<3-etliylthiobiuret  (Dixon), 

T.,  405  ;  P.,  1899,  64. 
e-Diphenyl-a-ethylthiobiuret    (Dixon), 

T.,  396;  P.,  1899,  63. 
Diphenylfluorindine,  isomeride  of,  and 

salts  (Kehrmann  and  Duret),  A., 

i,  84. 
Diphenylfurfuran,      p-dihromo-,      tri- 

bromo-,     and    jog7itobronio-    (Thiele 

and  Rossner),  A.,  i,  613. 
Diphenylglyoxylic    acid,    and    ethylic 

salt,  and  phenylimide  (Rousset),  A., 

i,  222. 
Diphenylhexahydropyrimidine 

(Scholtz),  a.,  i,  881. 
1  :  6-Diphenylhexatriene-3-carboxylic 

acid  (Thiele),  A.,  i,  216. 
Diphenylhydrazine,      monohydrobrom- 

ide,     and     monohydrochloride     (Le 

Canu),  A.,  i,  808. 
Diphenylhydroxyethylamines,      stereo- 

isomeric,   preparation  of,  and  hydro- 
chlorides (Erlenmeyer),  a.,  i,  760. 
«,90-Diphenylhydroxyethylaniine,       and 
hydrochloride   (Erlenmeyer),  A., 
i,  760. 

d-,    and    1-,    and    tartrates,    specific 
rotations    of    (Erlenmeyer),    A., 
i,  882. 
2' :  4'-Diphenylimino-3'-pheiiyltetrahy- 

droquinazoline         (McCoy),         A., 

i,  360. 
Diphenyliodonium  hydroxide,  conduct- 
ivity   and      hydrolysing     power    of 

(Sullivan),  A.,  ii,  398. 
Diphenylitaconic      acid,      and      salts 

(Stobbe),  a.,  i,  900. 
7-Diphenylitaconic  anhydride  (Stobbe 

and  Kohlmann),  A.,  i,  901. 
Diphenylmethane,        preparation        of 
(Verley),  a.,  i,  207. 

from  condensation  of  c?tchlorotrioxy- 
methylene  and  methylene  chlor- 
hydrin  with  benzene  (Grassi- 
Cbistaldi  and  Maselli),  A., 
i,  410. 
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Diphenylmethane,     action    of   chromyl 
chloride  on  (Weiler),  A.,  i,  519. 
nitration  of  (Konowaloff),  A.,  i,  844. 
Diphenylmethane,     ^-c^iamino-    (Bam- 
berger aad  Tschirner),  A.,  i,  348. 
Diphenylmethylamine,        action        of 
methylic  iodide  on  (Wedekind),  A., 
i,  351. 
Diphenylmethyleneaniline,    preparation 

of  (Nageli),  a.,  i,  910. 
1 : 4-I)iphenyl-3-metliyl-6-pyrazolone 

(Beckh),  a.,  i,  212. 
1 :  5-Diphenyl-3-methylpyrroloiie 

(Klobb),  a.,  i,  511. 
«c-Diphenyl-e-methylthiobiuret 

(Dixon),  T.,  401  ;  P.,  1899,  64. 
e-Diphenyl-a-methylthiobiuret  (Dixon), 

T.,  396,  492  ;  P.,  1899,  63,  64. 
Diphenylnitrosamine,  heat  of  combus- 
tion of  (Matignon  and  Deligny), 
A.,  i,  127. 
action  of  zinc  ethyl  on  (Lachmann), 
A.,  i,  588. 
7-Diphenylparaconic    acid,     )3-bromo-, 

ethylic  salt  (Stobbe),  A.,  i,  901. 
1 : 2-Diphenylc2/cZopentane  (Wislicenus 

and  Kuhn),  A.,  i,  60. 
o5-Diphenyl-o7-pentanolide  (Thiele  and 

Meisenheimer),  a.,  i,  615. 
oS-Diphenyl-Aa-pentenoic  acid  (Thiele 

and  Meisenheimer),  A.,  i,  615. 
a5-Diphenyl-A^-pentenoic  acid,  and  salts 
(Thiele  and  Meisenheimer),  A., 
i,  614,  615. 
o5-dibromo-,    and    its    methylic    salt 
(Thiele  and  Rossner),  A.,  i,  612. 
1 : 3-Diphenylpyrazoliiie,  5-imino-,   and 
its  salts,  acetyl  derivative,  andnitroso- 
derivative  (Seidel),  A.,  i,  138. 
1 : 3-Diphenylpyrazolone,     4-2^onitroso-, 

(Seidel),  A.,  i,  138. 
4 : 6-Diplienyl-2-p3rrone-5-carboxylic 

acid,  ethylic  salt  (Ruhemann)  T., 
253;  P.,  1899,  6. 
action     of   alcoholic    ammonia    on 
(Ruhemann),  T.,  414  ;  P.,  1899, 
55. 
^-nitro-,  ethylic  salt  (Ruhemann  and 
Cunnington),  T.,  782  ;    P.,  1899, 
169. 
7-Diplienylpyrotartaric  acid,  and  salts 

(Stobbe and  Kohlmann),  A.,  i,  901. 
Diphenylstibine       chloride       (Hasen- 

baumer),  a.,  i,  209. 
Dipbenylsulphone,   iodiodoso-,    and  di- 
iodoxy-    (Willgerodt    and    Wald- 
eyer),  a.,  i,  606. 
Diphenyltetrahydroglyoxaline        ( Bis- 

choff),  a.,  i,  279. 
Diphenyitetrahydropyrone  oxime 

(Petrenko-Kritschenko  and  Rosen- 
zweig),'A.,  i,  707. 

69 
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Diphenyltetramethylene  disulphide  and 
disulphone  (  Autenrieth  and  Wolff), 
A.,i,  580. 
»-Diphenyl-j3-thioallophanic  acid,  benz- 
ylic  salt  of  (Dixon),  T.,  400;  P., 
1899,  64. 
c-Diphenylthiobiuret  (Dixon),  T.,  397  ; 

P.,  1899,  63. 
Diphenylthiocarbamide,     oxidation     of 
(Oechsner      de      Coninck),      a., 
i,  421. 
Diphenylthiocarbazide,  electrolytic  pre- 
paration of  (ScHALL  and  Kraszler), 
A.,  i,  414. 
2:5-Diphenyl-l:  3 : 4-tliiodiazole(STOLL]6), 

A.,  i,  457. 
Liphenylthiofluorescein    (Gattermann 

and  Kidder),  A.,  i,  513. 
Diphenylthiomaleuric  acid,  and  its  salts 

(DuNLAP),  A.,  i,  697. 
Diphenylthiosemicarbazide,   the  imido- 
diazolone   and    thiodiazolone    from 
(Marckwald),  a.,  i,  504. 
4-bromo-,tlie  imidodiazolone  and  thio 
diazolone  from  (Marckwald),  A. 
i,  504. 
3-bromo-        and       2:4:  b-tribiomo 

(Marckwald),  A.,  i,  505. 
2-chloro-  and  3-cliloro-,  and  the  thio 
diazolones  from  (Marckwald),  A, 
i,  605. 
4-chloro-  and  4  :  ^-dichloTO-  and  the 
imidodiazolones  and  thiodiazolones 
from  (Marckwald),  A. ,  i,  504. 
3 : 3-c?ichloro-     (Marckwald),      A., 

i,  505. 
2-nitro-,  and  4-nitro-  (Marckwald), 

A.,  i,  504,  505. 
3-nitro-,  and  the   thiodiazolone  from 
(Marckwald),  A.,  i,  505. 
Diphenyl-o-toluidine,  and  nitro-  (Haeus- 

SERMANN  and  Bauer),  A.,  i,  204. 
«-Diphenyl-c-o-tolylbiuret  (Dixon),  T., 

396  ;  P.,  1899,  63. 
Diphenyltolylmethane-o-carboxylicacid. 

See  Phenyltolyl-o-toluic  acid. 
Diphenyltolylpyrroline     (von    Miller 

and  Plochl),  A.,  i,  159. 
c-Diphenyl-a-o-tolylthiobiuret  (Dixon), 

T.,  395;  P.,  1899,  63. 
c-Diphenyl-a-^-tolylthiobiuret  (Dixon), 

T.,  396  ;  P.,  1899,  63. 
3  :  6-Diphenyltriazole,   from    action    of 
heat  on  dibenzoylhydrazine  (Pelliz- 
zari),  a.,  i,  858. 
1 : 6-Diphenyltriazoline,    3-imino-,    and 
its  diacetyl  and  dibenzoyl  derivatives 
(Cuneo),  a.,  i,  549. 
Diphenyltrimethylenediamine,  and  salts 

(Scholtz),  a.,  i,  881. 
Diphthalidedimethyl  ketone  and  ketox- 
ime  (Hamburger).  A.,  i,  142. 


D  iphthalimi  doacetone  -ethy  Imer  captole 

(PosNER),  A.,  i,  605. 
Diphthalimidoepihydrin  (Posner),  A.,. 

i,  606. 
Diphthalimidosulphonal  (Posner),  A., 

i,  605. 
Diphthalyl,  dithio-  (Gabriel  and  Leu- 

fold),  A.,  i,  122. 
Diphthalylic  acid,  formation  of  (Gabriel 
and  Leupold),  A.,  i,  122. 
dithio-,   tetramethylic    derivative    of 
(Gabriel     and     Leupold),     A., 
i,  122. 
Diphtheria,    causes    of   antagonism    of 
toxins  and  antitoxins  of  (Martin  and 
Cherry),  A.,  ii,  234. 
Diphtheria-toxin,  action  of  the  pancreas 
on  (Charrin   and   Levaditi),   A., 
ii,  441. 
influence   of,   on  metabolism  (Noel- 
Paton,  Dunlop,   and  MacAdam), 
A.,  ii,  602. 
Dipiperidoquinonedicarboxylic  acid,  eth- 

ylic  salt  (Guinchard),  A,,  i,  700. 
Dipiperidylbutylic  alcohol,  nitro-,  for- 
mation of  (Henry),  A.,  i,  729. 
Dipropanediolamine,        formation       of 

(Knorr  and  Knorr),  A.,  i,  411. 
Dipropenylic  glycol  {crotonaldehyde  pin- 
aeone),  tetrahromo-,  and  its  acetyl 
derivative  (Charon),  A.,  i,  849. 
fZichlorhydrin,  and  its  tetracetyl  deri- 
vative (Charon),  A.,  i,  849. 
)8i8-Dipropionoxydinaphthalene  (Fosse), 

A.,  i,  817. 
Dipropionyldi-^-tolyltrimethylenediam- 
ide,       f^ibromo-       (Bischoff       and 
TscHUNKEw),  A.,  i,  279. 
Dipropionyltartaric  acid,  ethereal  salts, 
density,  specific  rotation,  and  molecu- 
lar volume  of  (Frankland),  T.,  361. 
Diwopropoxysuccinic  acid,  and  its  bar- 
ium, calcium,  magnesium,  and  isopro- 
pylic  salts  (Purdie  and  Pitkeath- 
LY),  T.,  156  ;  P.,  1899,  6. 
Dipropylamine,  from  reduction  of  i8-di- 
propylhydroxylamine,and  its  hydro- 
chloride and  platinochloride  (Dun- 
STAN  and  Gould ing),  T.,  804. 
action  of  hydrogen  peroxide  on  (DuN- 

STAN  and  Goulding),  T.,  1010. 
action  of  nitrosyl  chloride  on  (SoLO- 
nina),  a.,  i,  473. 
Dipropylamine,   cyano-,  and  action  of 
ammonia  and  hydrogen  sulphide  on 
(Wallach),  a.,  i,  659. 
Diisopropylamine,  from  reduction  of  fi- 
diisopropylhydroxylamine,  and  hydro- 
chloride   and    platinochloride   (DuN- 
STANand  Goulding),  T.,  805. 
Diz^opropylaniline,   action  of  methylic 
iodide  on  (Wedekind),  A.,  i,  351. 
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Dipropylarsinic     acid    (propylcacodyK 
acid)  (Partheil,  Amort,  and  Gron- 
over),  a.,  i,  474. 
Diwopropylbutenedicarboxylic       acids, 
stereoisomeric    (Barrier    and  Grig- 
nard),  a.,  i,  113. 
iS-Dipropylhydroxylamiiie,  formation  of, 
b)''  action  of  hydrogen  peroxide  on 
dipropylamine       (Dunstan       and 
Goulding),  T.,  1010. 
and  its  acid  oxalate,  also  its  reduction 
(Dunstan  and  Goulding),  T.,  803  ; 
P.,  1899,  60. 
/3-Diwopropylhydroxylainine,  and  reduc- 
tion (Dunstan  and  Goulding),  T., 
804  ;  P.,  1899,  60. 
Di^sop^opylic  phosphite  and   its  silver 

salt  (MiLOBENDSKi),  A.,  i,  659. 
Dipropyl  ketone,  specific  heat  and  heat 
of  vaporisation  of  (Luginin),    A., 
ii,  269. 
heat  of  combustion  of  (Zouboff),  A. , 
ii,  689. 
Dipropyl-^-nitraniline      (Nagornoff), 

A.,  i,  425. 
Dipropyloxamide,   dimtro-,   and  action 
of   ammonia     on     (Umbgrove     and 
Franchimont),  a.,  i,  105. 
Dimpropylpiperazine  and   salts    (Con- 
rad and  Hock),  A,,  i,  632. 
5-Dizsopropylsuccinic      acid,      isomeric 
forms   of,    and    the  anhydrides    and 
calcium   salts  ;    also  the  dissociation 
constants   (Bone  and  Sprankling), 
P.,  1899,  149. 
Dipropylthiocarbamide,     formation     of 

(Wallace),  A.,  i,  659. 
Dipulvic    acid,    probable     identity    of 

stictaurin  with  (Zopf),  A.,  i,  716. 
Di-)8-pyridylcarbamide    (Curtius     and 

Mohr),  a.,  i,  73. 
Dipyridyl-2 : 2' :  6 :  B'-tetracarboxylic  acid 

and  salts  (Huth),  A.,  i,  934. 
Dipyridylthiocarbamide    (0.    Fischer, 
Hoerger,       and      Jaeger),       A., 
i,  634. 
Disalicylphthalide    and    m ethyl ic    and 
ethylic      salts      (Limpricht),      A., 
i,  293. 
Disalicyl-o-toluic  acid  (Limpricht),  A., 

i,  293. 
Disazo-dyes     of     the     benzene     series 

(BuLOw  and  Wolfs),  A.,  i,  135. 
Dissociable    system,    discussion    of    a 

(Colson),  a.,  ii,  205. 
Dissociated    compounds,    dilution    law 

for  (Barmwater),  A.,  ii,  274. 
Dissociation  of    a    substance   into   two 
products,     equilibrium     in     (Ban- 
croft), A.,  ii,  411. 
of  gases  at  constant  pressure  (Weg- 
scheider),  a.,  ii,  590. 


Dissociation     of     ammonium     double 

chlorides,      entropy      change      in 

(Matignon),  a.,  ii;  273. 
of    ammonium    fiuoromolybdate    and 

fluosilicate  (Miolati  and   Alvisi), 

A.,  ii,  350. 
of     chlorine,     nitric    peroxide,    and 

acetic  acid    vapour    (Leduc),    A., 

ii,  729. 
of  diammoniomercuric  iodide  (Fran- 

901s),  A.,  ii,  657. 
of    mercuric    oxide    (P^labon),    A., 

ii,  423. 
of  nitric  peroxide  (Pochettino),  A., 

ii,  729. 
of      oleates       (Dennhardt),       A., 

ii,  351. 
of     phosphorus     pentahromidef      in 

organic      solvents      (Kastle     and 

Beatty),  a.,  ii,  481. 
of   phosphorus  pe^itachloride   and  of 

methylic  ether  hydrochloride  (Weg~ 

scheider),  a.,  ii,  590,  591. 
of  rubidium  tartrate  (Rimbach),  A., 

ii,  345. 
of  silver  nitrate,  in  fused  sodium  or 

potassium  nitrates  (Gordon),   A., 

ii,  347. 
Dissociation  constants  of  isomeric  «-di- 

Mopropylsuccinic  acids  (Bone  and 

Sprankling),  P.,  1899,  149. 
of    the    methyl-substituted    succinic 

acids  (Bone  and  Sprankling),  T.  , 

862. 
of  ;8-wopropylglutaric  acid   (HowLES 

and  Thorpe),  P.,  1899,  104. 
Dissociation  pressures   of  gaseous    hy- 
drates, molecular  weights   deduced 

from  (Eosset),  A.,  ii,  548. 
of    ammoniacal     cadmium     chlorides 

(Lang  and  Rigout),  T,  ,  883  ;  P. , 

1899,  182. 
of  silver  ammoniochlorides,  bromides, 

and  iodides,   and  of  silver  methyl 

ammoniobromide        and        iodides 

( Jarry),  a.  ,  ii,  738. 
of     silver    suboxide     (Guntz),     A,, 

ii,  418. 
Dissociative  power  of  solvents,  cause  of 

(BrIjhl),  a.,  ii.  10. 
Distearyl-salicyl  glyceride,  fate  of,  in 
the    living    body    (Humnicki),    A., 
ii,  781. 
Distillation,  fractional,  forms  of   still- 
head    for  (Young),   T.,   679;    P., 

1899,  147. 
under  reduced  pressure,  vacuum  regu- 
lator  for    (Auger),    A. ,    ii,    474 ; 

(Hausser),  a.,  ii,  645. 
Dithiondisulphides,  electrolytic  prepara- 
tion of  (Schall  and  Kraszler),  A., 
i,  414. 

69—2 
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Di-^7-tolaenesiilphobistritnethylenedi- 
imide    (Marckwald     and    Drostk- 
Huelshoff),  a.,  i,  290. 

Di-jo-toluenesulphotrimetliylenediainide 
(Howard  and  Marckwald),  A., 
i,  750. 

Di-^-toluidino-oxalic  acid,  raethylic  salt, 
and  the  action  of  ammonia  on  it  ;  also 
its  platinochloride  (Anschutz  and 
Stiepel),  a.,  i,  573. 

o-S-Di-o-toluidinopentane,  and  its  plcrate 
(ScHOLTZ  and  Friemehlt),  A.,  i,  541. 

0-,  m-,  and  i?-Ditoluoylglyceric  acids, 
methylic  and  ethylic  salts,  specific 
rotations  of,  and  in  solution  (Frank- 
land  and  Aston),  T.,  493;  P.,  1899, 
105. 

Ditoluoyltartaric  acids,  o-,  m-,  and  p-, 
methylic  and  ethylic  salts,  molecular 
volumes  of  (Frankland),  T.,  349. 

4  :  3'-DitolyI,  4  : 4'-Ditolyl  (Weiler), 
A.,  i,  490. 

^-Ditolyl,  action  of  chromyl  chloride  on, 
chloro-  and  f?^■chloro-derivatives(  Wei- 
ler), A.,  i,  519. 

Ditolylacetic  acid,  and  its  salts  (Fritsch 
and  Feldmann),  A.,  i,  600. 

Di-^j-tolylamidine  (Wheeler  and  John- 
son), A.,  i,  354. 

Di-^-tolylamidiiioxalo-j[?-toluidide,  crys- 
talline form  of  (Anschutz  and  Stie- 
pel), A.,  i,  573. 

Ditolylanthrone  (Guyot),  A.,  i,  295. 

Ditolylcarbamide  (Dains),  A.,  i,  593. 

Ditolylcarbamides,  isomeric  dimtro-, 
amino-,  and  fZiamino- (Vittenet),  A., 
i,  810. 

Ditolyl-4 : 4'-dicarboxylic  acid,  di- 
methylic  salt  (Weiler),  A.,  i,  491. 

Di-o-tolyldihydrazoneacetylacetone 
(Favrel),  a.,  i,  438. 

Di-o-tolyldihydrazonecyanoacetic  acid, 
ethylic  and  methylic  salts  (Favrel), 
A.,  i,  58. 

Di-o-tolyldihydrazoneiualouic  acid, 

methylic  and  ethylic  salts  (Favrel), 
A.,  i,  521. 

Di-^j-tolyldimetbylenediamine,  and  a 
polymeride  and  its  isomeride  (Bis- 
choff),  a.,  i,  279. 

Di-^-tolyldisulphone  (Kohler  and 
MacDonald),  a.,  i,  904. 

Ditolylene,  disulphide  and  disulphone 
(Cohen  and  Skirrow),  T.,  890;  P., 
1899,  83. 

Di"p-tolylidenehydra2one,  and  di-m 
nitro-  (Hanzlik  and  Bianchi),  A., 
i,  697. 

Di-js-tolylmethenylamidine  ("Wheeler 
and  Johnson),  A.,  i,  269. 

Ditolyl-3-nietliylantliroiie  (Guyot),  A., 
i,  295. 


Ditolylphthalide  (Guyot),  A.,  i,  293. 
Di-o-tolyIthiofluore8cein(GATTERMANN), 

and  Herendes),  A.,  i,  514. 
2:2-,  2  :  4-,  and  4  :  4  Ditolylthiosemi- 

carbazides  (Marckwald),  A.,  i,  504, 

505. 
Di-o-tolyltrimetbylenediaDiine,  and  its 

sulphate  (Scholtz),  A.,  i,  881. 
Di-;)-tolyltrimetliylenediamine 

(BiscHOFF    and     Tschunkew),    A., 

i,  279. 
Di-j»-tolyltrimetliylenediamiiiecarbonyl 

chloride  (Scholtz),  A.,  i,  881. 
Diwotropylcarbamide(WiLLSTATTERand 

Muller),  a.,  i,  178. 
Diuretin,   composition  of  (Sztankay), 

A.,  i,  240. 
Divaleric  acid.     See  Decoic  acid. 
Diisovaleryl-di-o-    and   -;[?-tolyldiamide 

and      -di-)3-iiaphtliyldianiide       di-a- 

bromo-   (Bischoff  and  Papke),    A., 

i,  278,  279. 
DiwovalerylethylenedipheDyldiamide, 

di-a-hromo-  (Bischoff  and  Papke), 

A.,  i,  278. 
Divaleryltartaric  and  Diwovaleryltar- 

taric  acids,  ethereal  salts,  densities, 

specific  rotations  and  molecular  volumes 

of  (Frankland),  T.,  362. 
Divicin,     formula,     and    oxidation    of 

(Ritthausen),  a.,  i,  715. 
Divinyl.     See  Butinene. 
Dixgenic  acid  (Kiliani),  A.,  i,  932. 
Dixy  ly  lane,     disulphide     (Cohen    and 

Skirrow),     T.,     870;      P.,      1899, 

183. 
Dixylylmethane,    diammo-,     and      its 

diacetate  (FRiEDLANDERand  Brand), 

A.,  i,  351. 
Dixylylthiocarbamide      (Busch),      A., 

i,  496. 
?i-Dodecoic  acid,    amylic    salt,    density, 

specific  rotation  and  molecular  volume 

of  (Frankland),  T.,  358. 
Dodecoic  acid  dihoamylacetic  acid),  and 

amide  (Fournier),  A.,  i,  735. 
Dodecoic  acid.     See  also  Laurie  acid. 
Dolomite,    formation    of,   in    the    Alps 

(Philippi),  a.,  ii,  306. 
Dolomitic      limestone      from      Sweden 

(Sjogren),  A.,  ii,  760. 
Domingite,  artificial  (Sommerlad),  A., 

ii,  217. 
Dotriacontane,   boiling   point  of,    in  a 

vacuum  (Krafft),  A.,  ii,  465. 
Drying  oils.    See  Oils. 
Drying  oven,  electric  (Richards),  A., 

ii,  592. 
Duboisia  myoporoides,  the  alkaloids  of 

(Merck),  A.,  i,  91. 
Duboisine,  chemistry  of  (Pinner),  A., 

i,  178. 
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Dufrenoysite  from  Switzerland  (Guille- 
main),  a.,  ii,  757. 
artificial  (Sommerlad),  A.,  ii,  218. 
DuJcitol,   action  of  hydrogen  peroxide 
on,  in  presence,  and  in  absence  of 
iron  (Fenton  and  Jackson),  T.,  9  ; 
P.,  1898,  240. 
condensation    of    benzaldeliyde    with 
(de  Bruyn  and  Alberda  van  Eken- 
stein),  a.,  i,  662. 
Dung.     See  Agricultural  chemistry. 
Dunite  from   Massachusetts   (Martin), 

A.,  ii,  112. 
Durene    and    iso-Hxirene,    formation   of 

(Klages  and  Lickroth),  A.,  i,  598. 
Durenecarboxylic     acid,     synthesis    of 
(Gattermann  and    Prentice),   A., 
i,  510. 
iso-Durene-6-carboxylic  acid,  and  amide 
(Gattermann   and    Prentice),   A., 
i,  509. 
Dust,  fall  of,   in  Victoria  (Steel),   A., 

ii,  674. 
Dyer's  broom,  colouring  matters  and  dye- 
ing properties  of  (Perkin  and  New- 
bury), T.,  830  ;  P.,  1899,  179. 
Dynamite,    ammonium    perchlorate    in 
(Alvisi),  a.,  ii,  748. 
analysis  of  (Smith),  A.,  ii,  528. 


£. 


Earth-nut.     See  Afachis. 
Earth-nut  oil,   estimation  of  arachidic 
and  lignoceric  acids  in  (Archbutt), 
A.,  ii,  260. 
estimation  of,  in  presence  of  other  oils 
(Jean),  A.,  ii,  260. 
Ecgonine,  constitution  of  (Willstatter 
and  Muller),  A.,  i,  178. 
methiodide    and   its  ethylic  methyl- 
betaine  derivatives  (Willstatter), 
A.,  i,  651. 
methochloride,  ethylic,  aurichloride  of 
(Willstatter),  A.,  i,  651. 
Echidnase,  digestive  action  of,  on  snake- 
venom  (Phisalix),  a.,  ii,  782. 
Edestin,   composition  and  solubility  of, 
and  its  mono-  and  f^t-hydrochlo rides 
(Osborne),  A.,  i,  836. 
Eels,  presence  of  a  toxalbumin  in  the 
flesh  of  (BteNECH),  A.,  ii,  439. 
serum  of,  immunity  of  some  animals  to 
the  action  of  (Camus  and  Gley), 
A.,  ii,  783. 
Elaidic  acid,    molecular  weight  of,   in 
stearic  acid  (Bruni  and  Gorni),  A., 
ii,  731. 
boiling  point  of.  in  a  vacuum  (Krafft), 
A.,  ii,  464. 


Elaidic   acid  and  sodium  salt,  melting 
points  of,  and  temperature  of  solidi- 
fication of  solutions  of  (Krafft), 
A.,  ii,  471. 
and  oleic  acid,  isomerism  of  (Albitzky), 

A.,  i,  862. 
separation  of,  from  other  unsaturated 
acids  (Farnsteiner),  A.,  ii,  705. 
Elaidic  anhydride   and   amide   (Emel- 

janoff  and  Albitzky),  A.,  i,  864. 
Elaidodistearin   and  its  chloriodo-com- 
pound  (Henriques  and  KIJnne),  A., 
i,  331. 
Elderberry  juice,  detection  of,  in  ergot 

extract  (Ceppelini),  A.,  ii,  135. 
Electrochemistry  :— 
Anode,  iron,  solution  of,  in  electrolysis 
of  sodium  acetate  and  acetic  acid 
(Arth),  a.,  ii,  723. 
Cathodes,    metallic,    pulverisation  of, 
during    electrolysis    (Bredig    and 
Haber),  a.,  ii,  78. 
Cell,  osmotic  theory  of  (Nernst),  A., 
ii,  345. 
concentration,     E.M.F.     of    (Ban- 
croft ;  Trevor),  A.,  ii,  395. 
Borchers',  continuous  current  from 

(Hoeper),  a.,  ii,  541. 
Bunsen's,  modified ;  use  of  potassium 
ferricyanide  in  (Petersen),  A., 
ii,  346. 
Clark  or  Daniell,  application  of  phase 
rule       to       (Bancroft),       A., 
ii,  394. 
Daniell's,  with  magnesium  chloride 
in  place  of  zinc  sulphate  (Peter- 
sen), A.,  ii,  346. 
oxygen-hydrogen  gas,  formation  of 

water  in  (Glasek),  A.,  ii,  78. 
with  carbon  and  lead  peroxide  in 
sodium  chloride  (Tommasi),   A., 
ii,  199. 
Clark    and    cadmium,    E.M.F.    of 

(Kahle),  a.,  ii,  348. 
Clark's  or  Weston's,  internal  resist- 
ance of  (Cohen),  A.,  ii,  462. 
Conductivity,   apparatus    for    (Gold- 
schmidt    and    Reychler),    A., 
ii,  463. 
calculated     from     ionic     velocities 

(Kohlrausch),  a.,  ii,  201. 
influence  of  dilution  on  (Schtjka- 

reff),  a.,  ii,  722. 
osmotic  theory  of  (Kahlenberg), 

A.,  ii,  624. 
of  flames  containing  vaporised  salts 
(Smithells,  Dawson,  and  Wil- 
son), A.,  ii,  722. 
of  gases,  induced  by  Rontgen  rays 

(Townsend),  a.,  ii,  730. 
of  glass  (Gray  and   Dobbie),  A., 
ii,  541. 
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Electrochemistry  :— 

Conductivity  of  complex  fluorides  and 
oxyfluorides  (Miolati  and 
Alvisi),  A.,  ii,  350. 

of  fused  zinc  chloride  (Czepinski), 
A.,  ii,  268 ;  (Schultze),  A., 
ii,  623. 

of  solutions,  effect  of  pressure  on 
(BoGOJAWLENSKY  and  Tam- 
mann),  a.,  ii,  137. 

of  mixed  solutions  (  Hoffmeister), 
A.,  ii,  6. 

of-  solutions  of  two  or  more  electro- 
lytes (Barmwater),  a., 
ii,  396. 

of  solutions  containing  two  electro- 
lytes with  a  common  ion,  and  of 
double  salt  solutions,  calculability 
of  (MacGregor  and  Archibald), 
A.,  ii,  201. 

of  electrolytes  and  dilution  (MuL- 
ler),  a.,  ii,  396. 

of  electrolytes  in  organic  solvents 
(Dutoit  and  Friderich),  A., 
ii,  350. 

of  ammonium  and  potassium  salts, 
and  of  oleic  acid  and  salts  (Denn- 
hardt),  a,,  ii,  351. 

of  solutions  of  boric  acid  (Blyth), 
T.,  724;  P.,  1899,  51. 

of  solutions  of  chlorine  in  water 
(Jakowkin),  a.,  ii,  736, 

of  aqueous  solutions  of  double  chlor- 
ides (Jones  and  Ota),  A., 
ii,  587. 

of  isocysLnoiovm  and  its  sodium  salt* 
(Hantzsch  and  Osswald),  A., 
i,  405. 

molecular,  of  diazonium  hydroxide 
and  salts,  and  diazotates  (David- 
son and  Hantzsch),  A.,  ii,  6. 

of  diphenyliodonium  hydroxide,  ru- 
bidium iodochloride,  and  iodine 
chloride  (Sullivan),  A., 
ii,  398. 

of  solutions  of  ferric  chloride  and 
auric  chloride  in  alcoholic  ether, 
temperature  coefficient  of  (Cat- 
taneo),  a.,  ii,  355. 

of  5-ketonic  acids,  and  of  hydro- 
resorcinol  derivatives  (voN  Schil- 
ling and  Vorlander),  A., 
i,  878. 

of  tsonitracetophenone,  isodinitro- 
methane,  and  bromorZmitrometh- 
ane  (Hantzsch  and  Veit),  A., 
i,  403. 

of  salts  of  nitroform  and  c^mitro- 
ethane  alcoholate  (Hantzsch  and 
Rinckenberger),  a.,  i,  404. 

of  Z-phenylmethoxyacetic  acid  (Mc- 
Kenzie),  T.,  767. 


Electrochemistry  : — 

Conductivity    of  solutions  of  potass- 
ium chloride   and  iodide,  and  of 
sodium  bromide    and   iodide,    in 
nitrobenzene,      benzonitrile,       or 
furfuran  (Euler),  A.,  ii,  462. 
of  mixed  solutions  of  potassium  and 
ammonium     chlorides,     and     of 
double    chlorides    and    bromides 
(Jones      and      Knight),      A., 
ii,  628. 
of   salts   of   complex   oxalic    acids 
(Rosenheim  and   Koppel),   A., 
i,  741. 
of  soap  solutions  (Kahlenberg  and 

Schreiner),  a.,  ii,  203. 
of  solutions  of   uranyl  salts  (Dit- 

trich),  a.,  ii,  629. 
of     animal     fluids     (Roth),     A., 

ii,  311. 
of  muscle  extracts  (Stewart),  A., 
ii,  680. 
Current  density,   electrodes   for  uni- 
form  distribution  of  (Riban),    A-, 
ii,  543. 
Dielectric  constant  of  alcohols,  tem- 
perature coeflBcient  of  (Abegg  and 
Seitz),  a.,  ii,  623. 
Dilution  law  and  ionic  velocities  in 
electrolytic        solutions        (Hoff- 
meister ;  Jahn),  a.,  ii,  6. 
Electric  discharge,   glow,    action  of, 
on  mixtures  of  gases  (Mixter), 
A.,  ii,  267. 
silent,  chemical  action  of,  on  carbon 
compounds    (Berthelot),   A., 
i,  657. 
effect  of,   on  mixtures  of  carbon 
disulphide  withhydrogen,  nitro- 
gen, argon,  or  carbon  monoxide 
(Berthelot),  A.,  ii,  648. 
action  of,  on  mercury  phenyl  and 
mercury  methyl  in  presence  of 
argon  and  nitrogen  (Berthe- 
lot), A.,  i,  871. 
in  organic  compounds,  spectra  pro- 
duced    by     (Wiedemann     and 
Schmidt),  A.,  ii,  5. 
Electric    lamp,     incandescent,    as    a 
source     of    heat    (Hopkins),    A., 
ii,  645. 
Electrical  absorption  and  dispersion 
of   some    ethereal    salts,    alcohols, 
and  glass  (Lowe),  A.,  ii,  201. 
Electrical  oscillations,  absorption  of, 
by    organic     compounds    (Kauff- 
mann),  a.,  ii,  464. 
Electrical    resistance,     internal,     of 
Clark's  or  Weston's  cell  (Cohen), 
A.,  ii,  462. 
of  glass  (Gray  and  Dobbie),  A., 
ii,  541. 
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Electrochemistry  : — 
Electro-afB.nity  of  the  elements,  and 

the  solubility   and    dissociation  of 

salts  (Abegg  and  Bodlander),  A., 

ii,  542. 
Electrochemical  equivalent  of  silver 

(Kahle),  a.,  ii,  348. 
JElectrodes  for  obtaining  uniform  dis- 
tribution    of     current     density 
(Riban),  a.,  ii,  544. 

reversible  (Luther),  A.,  ii,  5. 

of  aluminium,  in  solutions  of  alums 
(Wilson),  A.,  ii,  540. 

mercury  dropping,  change  of  con- 
centration of  meicurous  nitrate 
solution  in  (Palmaer),  A., 
ii,  347. 

of  platinum  gauze,  electrolytic  pre- 
cipitation of  metals  on  (Wink- 
ler), A.,  ii,  723. 
Electro-deposition  of  vanadium  and 

palladium     (Cowper-Coles),     A., 

ii,  755. 
Electrolysis    of    aqueous    solutions, 
E.M.F.    required    for    (Glaser), 
A.,  ii,  79. 

of  salt  solutions,  with  copper  ferro- 
cyanide  membrane  (Schkeber), 
A.,  ii,  273. 

of  alkali  chlorides  (Winteler),  A., 
ii,  212. 

of  ammonium  thiosulphate  (Pier- 
ron),  a.,  ii,  587. 

of  solutions  of  calcium  chloride 
(Oettel),  a.,  ii,  219;  (Foerster 
and  Yorre),  A.,  ii,  280. 

of  i^Hchlorobutyric  acid  (Troeger 
and  Ewers),  A.,  i,  667. 

of  copper  and  silver  nitrates,  potass- 
ium chlorate,  or  hydrogen  perox- 
ide, application  of  principle  of 
maximum  work  to  (Tommasi), 
A.,  ii,  413. 

of  copper  andzinc  cyanides  (Baker), 
A.,  ii,  749. 

of  solutions  of  gold  or  platinum 
chlorides  (Hittorf  and  Salkow- 
SKi),  A.,  ii,  398. 

of  dilute  nitric,  with  cathodes  of 
various  metals  (Freer  and 
Higley),  a.,  ii,  480. 

of  solutions  of  platinic  or  stannic 
chlorides  (Dittenberger  and 
Dietz),  a.,  ii,  629. 

of  solution  of  potassium  cuprotar- 
trate  (Masson  and  Steele),  T., 
725  ;  P.,  1899,  120. 

of  sodium  salts  of  halogen-substi- 
tuted fatty  acids  (Troeger  and 
Ewers),  A.,  i,  12. 

of  fused  zinc  chloride  (Schultze), 
A.,  ii,  657. 


Electrochemistry  : — 
Electrolysis     of    solutions    of    zinc 
chloride      (Foerster     and     Gun- 
ther),  a.,  ii,  220. 
Electrolytes,  conductivity  and  dilution 

of  (Muller),  a.,  ii,  396. 
conductivity  of,  in  organic  solvents 

(DuTOiT    and    Friderich),    A., 

ii,  350. 
fused  electrolysis    of   (Czepinski), 

A.,  ii,  267. 
heat  of  dilution  and  dissociation  of 

(Noyes),  a.,  ii,  401. 
of  two  ions,   influence  of,  on  solu- 
bility of  one  of  three  ions  (Noyes 

and  Chapin),  A.,  ii,  405. 
dissolution  of  platinum  or  gold  in 

(Margueles),  a.,  ii,  200. 
strong,  dilution  and  dissociation  of 

(Euler),  a.,  ii,  724. 
dissociated,  diffusion  of  (Bose),  A., 

ii,  729. 
dissociation  of,  in  aqueous  alcohol 

(Cohen),  A.,  ii,  275. 
Electrolytic  dissociation  and  electro- 
affinity  (Abegg  and  Bodlander), 

A.,  ii,  543. 
effects  of   pressure   on   (Bogojaw- 

lensky     and     Tammann),     A., 

ii,  138. 
and  dilution  of  strong  electrolytes 

(Euler),  A.,  ii,  724. 
of  strong  acids  and  bases,  and  heat 

of  neutralisation  (Vaubel),   A., 

ii,  728. 
of  metallic  salts  of    organic  acids 

(Calame),  a.,  ii,  145. 
of  acetic  acid,  influence  of  dissolved 

acetates    on    (Bamberger),    A., 

ii,  548. 
of  chlorine  in  water,   and  influence 

of  chlorides  on  (Jakowkin),  A., 

ii,  736. 
of    wocyanoform    (Hantzsch    and 

Osswald),  a.,  i,  405. 
of  Z-phenylmethoxyacetic  acid,  and 

of  c?-raandelic  acid  (McKenzie), 

T.,768. 
of     nitroform     and     c?tnitroethane 

alcoholate       (Hantzsch        and 

Rinckenberger),  a.,  i,  404. 
constants  of;8-hydroxy-ooi-dimethyl- 

glutaric  acid  and  j8-acetoxy-ooi- 

dimethylglutaric    acid     (Refor- 

matsky),  a.,  i,  481. 
constants  of  jS-hydroxytetramethyl- 

glutaric      and       /S-acetoxytetra- 

methylglutaric  acids    (Michail- 

enko),  a.  ,  i,  482. 
constants     of     ^sonitracetophenone 

and  isodinitvomethsLne  (Hantzsch 

and  Veit),  A.,  i,  403. 
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Electrochemistry  : — 

Electrolytic    rednction    of   aliphatic 

nitro-derivatives     (Pierron),     A., 

i,  844. 
Electrolytic   resistance,  a  method  of 

measuring  (McIlhiney),  A.,  ii,  6. 
Electromotive     force,      increase     of, 
accompanying  dilution  of  electro- 
lytes (Bose),  a.,  ii,  349. 

between  amalgams  (Cady  ;  Ban- 
croft), A.,  ii,  394,  395. 

between  ammonium  amalgam  and 
copper  in  various  salt  solutions 
(Pocklington),  a.,  ii,  200. 

osmotic  theory  of  (Kahlenberg), 
A.,  ii,  624. 

of  polarisation,  and  temperature  co- 
efficient of  fused  electrolytes 
(CzEPiNSKi),  A. ,  ii,  268. 

of  cells  with  mercury  electrodes  in 
solutions  of  mercurous  nitrate 
(Ogg),  a.,  ii,  14. 

required  to  decompose  electrolytes 
(Bose),  A.,ii,  348. 

required  to  decompose  solutions  of 
alkali  chlorides  (Wohlwill),  A., 
ii,  213. 

variation  of  (Bancroft),  A.,  ii,  394. 

of  Bunsen  cell  in  which  potassium 
ferricyanide  or  ferrocyanide  re- 
places nitric  acid  (Petersen), 
A.,  ii,346. 

of  the  cells  C  |  Zn  |  ZnClg  I  CI  I  C, 
Zn  I  ZnClg  I  PbClg  |  Pb  and 

Zn  I  ZnBra  |  PbBrg  |  Pb  (CzE- 
PiNSKi)  A.,  ii,  268,  269. 

of  Clark  and  cadmium  cells(KAHLE), 
A.,ii,  348. 

of  concentration  cells  (Bancroft  ; 
Trevor),  A.,  ii,  395. 

of  copper  I  zinc  battery  with  organic 
solvents,  and  of  potassium 
chloride  concentration  cells 
(Salvadori),  A.,ii,  721. 

of  the  cells  Pb  |  PbCl2,Cl, 

Pb  I  PbBr„  I  Br,  Ag  ]  AgCl  1  CI, 
Cd  I  CdClg  I  CI,  Cd  I  CdBra  |  Br 
(Weber),  A.,  ii,  725. 

produced  by  action  of  light  on  cell 
Pt  I  Agl  1  Pt  (Scholl),  a., 
ii,  621. 

of  cells  with  silver  electrodes  in 
fused  sodium  and  potassium 
nitrates  containing  silver  nitrate 
(Gordon),  A.,  ii,  347. 

of  the  cells  Zn  |  NaCl  |  FeCIg  1  C, 
Zn  I  FeClg  |  C,  andFe  [  FeClg  |  C 
(Petersen),  A.,  ii,  346. 

of  cells  of  zinc  and  cadmium 
amalgams  ;  contact,  between  cad- 
mium and  cadmium  amalgam 
(Richards  and  Lewis),  A.,ii,  267. 


Electrochemistry  : — 

Electromotive  force  of  cells  containing 
zinc,  lead,  copper  or  mercury  and 
salts(MclNTOSH),  A.,  ii,  77.^ 
Electrostatic  charge,  dissipation  of^ 
under  the  influence  of  light 
(Knoblauch),  A.,  ii,  622. 
Ions,  separation  of,  E.M.  F.   required 

for  (Bose),  A.,  ii,  348. 
gaseous,   diffusion  of,  and  charges 

on,    produced  by    Rontgen  rays 

(Townsend),  a.,  ii,  730. 
complex    electro-affinity    and    the 

tendency    to   form    (Abegg  and 

Bodlander),  a.,  ii,  543. 
chlorine,  migration  number  for,  and 

concentration      (Masson),      A., 

ii,  626. 
diazonium,  pyridinemethylium,  and 

tetramethylammonium,  velocities 

of  (Davidson  and  Hantzsch), 

A.,  ii,  6,  7. 
hydrogen      or    liydroxyl,     E.M.F. 

required  for  continous  separation 

of  (Glaser),  a.,  ii,  79. 
sulphuric   acid,    migration  number 

of  (Starck),  a.,  ii,  625. 
uranyl,  velocity  of  (Dittrich),  A., 

629. 
toxic  influence  of,  on  fungi  (Clark), 

A.,  ii,  627. 
Ionic    Velocities,     measurement     of 

(Masson),  A.,  ii,  625. 
and  the  conductivity  and  concentra- 
tion of  solutions  (Kohlrausch), 

A.,  ii,  201. 
in  flames  containing  vaporised  salts 
(Wilson),  A.,ii,  723. 
Ion   concentration,  in  fused  lead  or 
zinc  chlorides  or  bromides  (Lorenz), 
A.,  ii,  269. 
lonisation,    relation    of    toxicity    of 

metallic  salts  to  (Maillard),  A., 

ii,  570. 
isomerism        (Hantzsch),         A., 

i,  400. 
Ion-wind  pressure,  on  semi-permeable 
membranes        (Schreber),        A., 
ii,  273. 
Kations,  velocity   of,    influence   of  a 
dividing  membrane  on  (Bein),  A., 
ii,  399. 
Polarisation,  E.M.F,  of,  in  solutions 

of  sodium,  lithium,  or  ammonium 

sulphates  (Jahn),  A.,  ii,  542. 
in  cells  containing  copper  sulphate 

or  silver  nitrate,  determination  of 

(Heim),  a.,  ii,  77. 
Potential,  electrolytic  (Schukareff), 

A.,  ii,  722. 
single  difterences  of  (Carveth),  A., 

ii,  137. 
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Electrochemistky  : — 
Potential  diflFerence  between  amalgams 
of  different  concentrations,    and 
between  amalgams  and  solutions 
(Schoeller),  a.,  ii,  346. 
between  a  metal  and  a  solution  ;  be- 
tween mercury  electrodes  in  mer- 
curous  sulphate,  and  silver  elec- 
trodes in  dilute  hydrochloric  acid 
(Nernst),  a.,  ii,  345. 
between    metals    and    non-aqueous 
solutions  of  their  salts  (Kahlen- 
berg),  a.,  ii,  624. 
of  lead  electrodes  in  solution  of   a 

calcium  salt  (Luther),  A.,  ii,  5. 
between    platinum    charged    with 
carbonic  oxide,   or  oxygen,   and 
normal  hydrochloric    acid  ;    and 
between  platinum    and    cuprous 
chloride,  with  and  without  car- 
bonic oxide  (Hoeper),  A.,  ii,  541. 
between  benzene  iododichloride  and 
chlorine  (Sullivan),  A.,  ii,  398. 
Specific  inductive  capacity  of  azoxy- 
anisoil   (Abegg  and  Seitz),  A., 
ii,  623. 
of  glass  (Gray  and  Dobbie),  A., 
ii,  541. 
Transference    number    for    hydrogen 
(McIntosh),    a.,   ii,   137;    (Ban- 
croft), A.,  ii,  398. 
Voltameter,  silver,  deposition  of  silver 
in  (Kahle),  a.,  ii,  347. 
Elements,   scheme    of   the    (Crookes), 
A.,  ii,  552. 
magnetic  properties  of  the  (Meyer), 

A.,  ii,  587. 
atomic  weights  of  the,  table  of  (Lan- 
DOLT,  OsTWALD,  and  Seubert),  a., 
ii,  86. 
Embolite    from    Sardinia    (Traverso), 

A.,  ii,  759. 
Emery    from    Virginia    (Miller),    A., 

ii,  759. 
Emetine,    oc^iodide    of    (Gordin    and 

Prescott),  a.,  i,  651. 
Emplectite  from  Saxony  (Guillemain), 

A,,  ii,  757. 
Enargite  from  Montana  (Hillebrand), 
A.,  ii,  302. 
from    Peru    and    Colorado    (Guille- 
main),  a.,  ii,  757. 
Endocarpon  miniatum,   constituents  of 

(Hesse),  A.,  i,  382. 
Energy,  total  and  free,  in  electrolysis  of 
fused    electrolytes    (Czepinski),    A., 
ii,  267. 
Enstatite  from  North  Carolina  (Lewis), 
A.,  ii,  561. 
from  the  Transvaal  (Henderson),  A., 

ii,  111. 
artificial  (Morozewicz),  A.,  ii,  763. 


"Enteque,"  composition  of  the  pulmo- 
nary ossifications  in  (Porcher),  A., 

ii,  568. 
Entropy.     See  Thermochemistry. 
Enzyme  in  animal  tissues  which  reduces 
nitrates  (ABELOUsand  Gerard),  A., 
ii,  680. 

oxidising,  presence  of,  in  beer-yeast 
(Effront),  a.,  ii,  118, 
Enzymes,  proteolytic,  presence  of,  in 
extracts  of  Sarcina  rosea,  and  Bacil- 
lus typhosus  and  tubercidosus  (Geret 
and  Hahn),  A.,  i,  95. 

relation     of,     to     animal    Oxidation 
(Sacharoff),  a.,  ii,  787. 

secretion  of  (Dienert),  A.,  ii,  683. 
Enzymes.    See  also  : — 

Amylase. 

Beet  diastase. 

Beet  invertase. 

Cynarasin. 

Diastase. 

Digitalis  ferment. 

Echidnase. 

Invertase. 

Invertin. 

Laccase. 

Lactase. 

0-,  /8-,  and  7-Oxydase. 

Pectinase. 

Pepsin. 

Takadiastase. 

Trehalase. 

Trypsin. 

Tyrosinase. 

Vesiculase. 

Yeast,  enzymes  of. 
Eosin,    iodo-,    use    of,    in    alkalimetry 

(Glaser),  a.,  ii,  573. 
Epiboulangerite  from  Silesia  (Guille- 
main), A.,  ii,  757.  •f ^ 
Epichlorhydrin,   action  of,   on    ethylic 
sodiomalonate  (Traube  and   Leh- 
mann),  a.,  i,  417. 

action  of  hydrocyanic  acid  on  (Les- 
pieau),  a.,  i,  243. 

action  of  potash  on,  in   presence  of 
alcohols  (Zunino),  A.,  i,  410. 

and  epibrorahydrin,  action  of  potass- 
ium thiocyanate  on   (Engle),   A., 
i,  3. 
Epidote  from  Scotland  (Heddle),  A., 

ii,  497. 
Epiguanine,  constitution  of ;  identity  of, 

with  Fischer's  7-methylguanine,  and 

conversion  into  heteroxanthine  (Kru- 

GER  and  Salomon),  A.,  i,  306. 
Epihydrindimethylsulphine  iodide,  from 

action  of  methylic  iodide  on  epithio- 

cyanhydrin  (Engle),  A.,  i,  4. 
Epinephrine,  preparation  of,   and  salts 

(Abel),  A.,  i,  395. 
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Epithiocyanhydrin,  from  action  of  potass- 
ium thiocyanate  on  epichlornydrin 
and  epibromhydrin,  and  action  of 
ethylic  iodide  on  (Engle),  A., 
i,  3. 
Epsomite  from  Canada  (Hoffmann),  A., 

ii,  110. 
Equation,  van  der  Waals',  modification  of 
(BoLTZMANN     and      Mache),      a., 
ii,  635. 
Equilibrium  : — 

Phase  rule,  mathematical  demonstra- 
tion of  (Saurel),  a.,  ii,  406. 
Equilibrium       of      stereoisomerides 
(Bancroft),       A.,      ii,      145, 
411. 
of  isomorphous  mixtures  (Bruni), 

A.,  ii,  407.  _ 
conditions  of,  in  heterogeneous  sys- 
tems     (Le      Chatelier),      a., 
ii,  740. 
between    a    dissociating    substance 
and  two  products  of  dissociation 
(Bancroft),  A.,  ii,  411. 
between  ammonium  thiocyanate  and 
thiocarbamide    (Waddell),    A., 
ii,  410. 
between     o-     and    )8-benzaldoxime 

(Cameron),  A.,  ii,  411. 
between  d-  and  Z-pinene  and  solu- 
tions in  raethylic  or  ethylic  alco- 
hols   (Kipping  and    Pope),    T., 
1123  ;  P.,  1899,  200. 
between  sodium  sulphate,  potassium 
chloride,   and  sodium   potassium 
sulphate      (Meyerhoffer     and 
Saunders),  A.,  ii,  410. 
between  water,  alcohol,  and  potass- 
ium    nitrate ;     temperatures    at 
which  two  liquid  phases  appear 
(Dodge     and     Gratton),     A., 
ii,  408. 
in  solutions  of   chlorine  in  water 

(Jakowkin),  a.,  ii,  736. 
in  the  systems,  ammonium  sulphate, 
or  sodium  sulphate,  ethylic  alco- 
hol, water ;  potassium  carbonate, 
methylic  or  ethylic  alcohol,  water 
(de  Bruyn),  a.,  ii,  591. 
in  the  systems,  benzene,  naphtha- 
lene,   diphenylamine  ;    ethylenic 
bromide,  picric  acid,  j8-naphthol ; 
benzene,  naphthalene,  /3-naphthol; 
and  benzene,  phenanthrene,  carb- 
azole  (Bruni),  A.,  ii,  406. 
in  the  systems,  hydrogen,  oxygen, 
water  ;  and  oxygen,  carbon  mon- 
oxide and  dioxide  (Holier),  A., 
ii,  85. 
in    the     system,    mercuric    oxide, 
mercury,  oxygen  (P^labon),  A., 
ii,  423. 


Equilibrium  :— 
Equilibrium  in  the  ayateras,  potass- 
ium   chloride,    water,     acetone  ; 
sodium  chloride,  water,  succino- 
nitrile  ;      potassium      carbonate, 
water,  alcohol  ;  and  naphthalene, 
water,     acetone      (Snbll),      A., 
ii,  407,  408. 
in  systems  containing  water,  ammon- 
ium chloride  and  ferric  chloride 
(Mohr),  a.,  ii,  16. 
in  the  system,  water,  phenol,  aniline 
(Schreinemakers),  a.,  ii,  739. 
Velocity  of  solidification  of  supercooled 
liquids    and    solutions     (Wilder- 
mann),  p.,  1899,  175. 
chemical.     See  Affinity,  chemical. 
Erbium  in  monazite  sands  (ScHtJTZEN- 
berger     and     Boudouard),     A., 
ii,  367. 
bands,  in  spectrum  of  didymium  from 
monazite  sands  (Urbain),  A. ,  ii,  425. 
separation   of  holmium  from,  by  the 
ethylic  sulphate  method  (IJrbain), 
A.,  ii,  28. 
Ergot  of  Rye,  evaluation  of  (Keller  ; 
Beckurts  and  Grothe),  A,,  ii,  389, 
extract,  detection  of  elderberry  juice 
in  (Ceppellini),  A.,  ii,  135. 
Erubescite    from    the   Caucasus  (Jere- 

m^eff),  a.,  ii,  108. 
Erucic  acid ,  isomerism  of,  with  brassic 
acid  (Albitzky),  A.,  i,  862. 
action  of  acetic  anhydride  on  ;    also 

anhydride  (Albitzky),  A. ,  i,  862. 
and  sodium  salt,  melting  points  of,  and 
temperature  of  solidification  of  solu- 
tions of  (Krafft),  a.,  ii,  471. 
sodium    or    potassium    salts,    boiling 
point  of  solutions  of  (Krafft),  A., 
ii,  471. 
Eryohothrya  Japonica  embryo,  presence 
of  hydrocyanic  acid  in  (Hj^bekt),  A., 
ii,  378. 
Erythrite  from  Sicily  (La  Valle),  A^, 

ii,  495. 
Erythritol,  velocity  of  crystallisation  of 
(BOGOJAWaENSKY),  A.,  ii,  206. 
condensation    of   benzaldehyde    with 
(de    Bruyn    and    Alberda   van 
Ekenstein),  a.,  i,  662. 
action  of  hydrogen  peroxide  on,    in 
presence   and    in    absence    of   iron 
(Fenton  and  Jackson),  T.,  7 ;  P., 
1898,  240. 
oxidation  of,  by  atmospheric  oxygen 
in    sunlight    in    presence    of   iron 
(Fenton  and  Jackson),  T.,  10  ;  P.^ 
1898,  240. 
Erythrolaccin  (Tschirch  and  Farner), 

A.,  i,  447. 
Essonite.    See  Hessonite. 
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Estragole  (Klages),  A.,  i,  586. 

from  oil  of  basil  (Dupont  and  Guer- 
lain),  a,,  i,  441. 
Erythrene  ^g^rabromide.      See  Butane, 

tetrabTomo-. 
Erythro- salts,  formula  of  (Guinchard), 

A.,  i,  781. 
Ethaconic   acid,  formation  of  (Fittig 

and  Glaser),  A.,  i,  334. 
Ethane,  ratio  of  specific  heats  for  (Daniel 
and  Pierron),  A.,  ii,  725. 
boiling  point,   and  melting  point  of 
(Ladenburg    and    Krugel),    A., 
ii,  645. 
critical   temperature  of  mixtures  of, 
with  alcohols  (Kuenen  and  Rob- 
son),  A.,  ii,  356. 
solubility  of,  in  amylic  alcohol  (Frie- 

DEL  and  GoRGEU),  A.,  i,  182. 

absorption  of,    by   fuming    sulphuric 

acid  (Worstall),  A.,  ii,  527. 

Ethane,  s-tetrahroiao-  {acetylenic  tetra- 

hromide)  (Mouneyrat),  A.,  i,  1. 

and  its  reduction  (Elbs  and  New- 

mann),  a.,  i,  98. 
action  of  chlorine  on,  in  presence  of 
aluminium    chloride    (Mouney- 
rat), A.,  i,  241. 
action  of,  on  ethylic  malonate,  in 
presence     of     sodium     ethoxide 
(Crossley),  p.,  1898,  248. 
as-tetrahxovao-  (Swarts),  A.,  i,  734. 
peTitabxoniO-,  and  the  action  of  chlorine 
and  of  antimony  pentachloride  on 
(Elbs  and  Newmann),  A.,  i,  98. 
hexabiovao-y     from    acetylene    tetra- 
bromide  (Mouneyrat),   A.,  i,   1 ; 
(Elbs  and  Newmann),  A.,  i,  98. 
bromonitronitroso-  and  bromo^^mitro- 
(Graul  and  Hantzsch),  A.,  i,  188. 
tetrac\i\oro-    {acetylene    tetrachloride), 
action    of  aluminium   chloride    on 
(Mouneyrat),  A.,  i,  470. 
I^e/i^achloro-,  action  of  chlorine  on,  in 
presence  of  aluminium  chloride ;  also 
action    of  aluminium   chloride    on 
(Mouneyrat),  A.,  i,  241. 
/^eajachloro-  (Mouneyrat),  A,,i,  241, 
247  ;   (Elbs  and  Newmann),   A., 
i,  98. 
■ehloTopentahroYao-  (Elbs  and   New- 
mann), A.,  i,  98. 
:a$-dich.loYO-aafi-trihvomo-  and   a$-di- 
chloTO-aafiMetrahvom.0'    (Swarts), 
A.,  i,  725. 
-^ricyano-  (Hantzsch  and  Osswald), 

A.,  i,  405. 
fluoro^ew^ftbromo- (Swarts),  A.,  i,  734. 
nitro-,  action  of  zinc  ethyl  on  (Lach- 
mann),  a.,  1,  326,  588. 
•electrolytic  reduction  of  (Pierron), 
A.,  i,  844. 


Ethane,  dinitto-,  and  its  potassium  de- 
rivative   (Fileti    and    Ponzio), 
A.,  i,  111, 
potassium  derivative  and  alcoholate 
of  (Hantzsch  and  Rinckenber- 
ger),  a.,  i,  404. 
^rinitro-,  from  the  action  of  methylic 
iodide  on  the  silver  salt  of  nitroform 
(Hantzsch  and  Rinckenberger), 
A.,  i,  404. 
wonitro-   and    isodinitTO-  (Hantzsch 

and  Veit),  A.,  i,  402,  403. 
c^tthiocyano-  {ethylenic  dathioeyanate)^ 
action  of,  on  ethylic  cup  race  toacetate 
(Kohler),  a.,  i,  737. 
Ethanecatechol.     See  Catechol  ethylenic 

ether. 
Ethanedicarboxylic  acids.     See  Succinic 

and  m-Succinic  acids, 
a)3-Ethanedisulphonic  chloride,  action  of 

water  on  (Kohler),  A.,  i,  19. 
Ethaneprotocatechuic     aldehyde     and 
oxime  and  phenylhydrazone  (Moureu), 
i,  493. 
Ethanesulphonic    acid,    3-chloro-    and 
)3-bromo-  (Kohler),  A.,  i,  19,  20. 
afi-dihxoTHO-      and      ;8a-chlorobromo- 
(Kohler),  a.,  i,  488,  489. 
Ethanetetracarboxylic    acid   {acetylene- 
tetracarhoxylic  acid),  ethylic  salt, 
from     action    of    ethylic    sodio- 
malonate    on     ethylic    dihxomo- 
maleate    (Ruhemann  and   CuN- 
nington),  T.,  963  ;  P.,  1899,  186. 
from     action     of    acetylene    tetra- 
bromide  on  ethylic   malonate  in 
presence      of    sodium      ethoxide 
(Crossley),  P.,  1898,  248. 
formation  of,  from  action  of  ethylic 
sodiomalonate      on      f^ibromotri- 
methylethylene    (Ipatieff),    A., 
i,  481. 
Ethebenine  {thebenine  ethylic  ether)  d^ii6. 

ethebenol  (Freund),  A.,  i,  308. 
Ethenyl^rmminonaphthalene,  acetyl  and 
benzoyl    derivatives     (Meldola    and 
Phillips),  T.,  1011 ;  P.,  1899,  187. 
Ethenyl-)8-o-aminophenylbenzimidazole, 
Ethenyl-;8-o-aminophenyl-??i(p)-tol- 
imidazole,  Ethenyl-)8-o-amino-i?-tolyl- 
benzinLidazole,audEthenyl-)8-o-amino- 
j[?-tolyl-wi(^)-tolimidazole    (von    Nie- 
MENTOWSKi),  A.,  i,  646,  647. 
Ethenylnaphthylenediamine,  iodo« 

(M;eldola  and  Phillips),  T.,  1016; 
P.,  1899,  187. 
Ether.     See  Ethylic  ether. 
Ethers,  conductivity  of  salt  solutions  in 
(Kahlenberg    and    Lincoln),    A., 
ii,  397. 
Ethers.     See  also : — 
Acetal. 
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Ethers.     See  : — 

Acetimidoethylic  ether. 
Acetaraidophenylic  propylic  ether. 
iso-Amylic  Z-amylic  ether. 
Amylic  cetylic  ether. 
Anhydroindoneresorcinol  ether. 
Benzoylphloroglucinol  me  thy  lie  ether 

(cotoin). 
Benzylic   amylic,    ethylic,    methylic, 

phenylic,  and  propylic  ethers. 
Butylic  amylic  ether. 
a-Camphylic  phenylic  ether. 
Catechol    acetylenic,    ethylenic    and 

methylacetylenic  ethers. 
Crotonylic  ether. 
Diacetoxymeihylic  ether. 
Diacetylene  glycol,  dimethylic  ether  of. 
Dibutylresorcinol  dibutylic  ether. 
Dicatechol  acetyleuic  ether. 
Diethoxybenzene. 
Diguaiacylic  ethylenic  ether. 
^-Dihydroxydimesitylic      ether,      di- 

acetate. 
Dinaphthylic  benzylidenic,  ethyl- 

idenic,  and  diuopropylic  ethers. 
Diphenoxyhexane. 
Diphenoxypentane. 
Diphenoxypropane. 
2-Ethoxybenzylideneresacetophenone, 

ethylic  ether. 
Ethoxymethylethanecatechol. 
Ethylic  allylic  ether. 
Ethylic  amylic  ether. 
Ethylic  butylic  ether. 
Ethylic  crotonylic  ether. 
Ethylic  /3-diethylallylic  ether. 
Ethylic  ether. 
Ethylic  hexylenic  ether. 
Ethylic  j8-methylethylallylic  ether. 
Glycerol    diallylic,     diisoamylic,    di- 

ethylic,  dimethylic,  and  dipropylic 

ethers. 
Glycineaminoether. 
Hydroxybenzylic  ethylic  and  methylic 

ethers. 
Hydroxy-»f/-cumylic  ether. 
Hydroxymesitylic  ethylic  ether. 
Hydroxyphenoxymethylacetal. 
^-Hydroxy-o-xylylic  methylic  ether. 
Indoneresorcinol  ether. 
Methylenediguaiacol. 
Methylic  allylic  ether. 
Methylic  amylic  ether. 
.  Methylic  crotonylic  ether. 
Methylic  ether. 
Methylic  ethylic  ether. 
Methylic  propargylic  ether. 
Methylic  propylic  ether. 
Methylpyrogallol  dimethylic  ether. 
Morphenol  methylic  ether. 
Naphthylic  isobutylic    and    methylic 

ethers. 


Ethers.     See  : — 

Pentamethenylic  ethylic  ether. 

Pentamethylphloroglucinol      mono- 
methylic  ether. 

Peucedanin  {oreoselone  methylic  ether), 

Phenoxybutylene. 

Phenoxyhexylene. 

Ph  enoxypenty  lene. 

Phenyldithiodiazolonethiol     amino- 
phenylic  and  -naphthylic  ethers. 

Pheuylguaiacol. 

Phenylic  allylic  ether. 

Phenylic  benzylic  ether. 

Phenylic  guaiacylic  ethylenic  ether. 

Phloracetophenone    ethylic  and    me- 
thylic ethers. 

Propylic  amylic  ether. 

^-Propylphenylic  methylic  ether. 

Propyltrihydroxyphenylic  trimethylic 
ether. 

Pyrogallol  dimethylic  ether. 

Resorcinol  monethylic  ether. 

Tetramethylphloroglucinol      mono- 
methylic  ether. 

o-Tolylic  methylic  ether. 
Etherification  constants   of  substituted 
acetic      acids     (Sudborough    and 
Lloyd),  T.,  467;  P.,  1899,  2. 

of  phosphoric  acid  by  the  aid  of  me- 
thylic     alcohol      (Belugou),     A., 
i,  659. 
Etherion     (Brush  ;      Crookes),      A., 

ii,  287. 
Ethoxyacetic  chloride,  dichXavo-,  forma- 
tion and  decomposition  of  (Henry), 

A.,  i,  660. 
Ethoxy-o-aminophenimesatin    (March- 

LEwsKi      and       Radcliffe),       A., 

i,  720. 
o-Ethoxybenzamide,  hydrolysis  of  (Reid), 

A.,  i,  508. 
Ethoxybenzene-^^-sulphouic  acid,  action 

of  bromine  on  (Armstrong),  P.,  1899, 

177. 
2-Ethoxyben2imidazoloiie   (Cohn),    A., 

i,  944. 
o-Ethoxybenzoic    acid,    5-chloro-,    and 

ethylic  salt  (Mazzara),  A,,  i,  700. 
o-Ethoxybenzonitrile      (Ringer),      A., 

i,  894. 
j9-Ethoxybenzonitrile     (Reinders    and 

IhxGER),  A.,  i,  893. 
^-Ethoxybenzoiw-phenetidide  (Bamber- 
ger), A.,  i,  696. 
o-Ethoxy-2-benzylideneacetyl-l-naph- 

thol,  and  its  acetyl  derivative  and  di- 

bromide   (Alperin  and  von   Kosta- 

KECKi),  A,,  i,  524. 
4-Ethoxybenzylidene  2-hydroxy aceto- 

phenone,  and  acetyl  derivative  (Her- 

STEiN    and    VON    Kostanecki),    A., 

i,  370. 
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2-Etlioxybenzylideiieresacetophenoiie, 
ethylic  ether,  and  acetyl  derivatives  of 
(von  Kostanecki  and  von  Salis), 
A.,  1,  524. 
Ethoxybromoot-naplitliaquinone   (Lieb- 

ermann),  a.,  i,  373. 
3-Etlioxy-2  i^^obutyrylbenzimidazole 

(CoHN),  A.,  i,  944. 
Ethoxycarbonyldiurethane  (Dains),  A., 

i,  694. 
^i-Ethoxycarbonylphenol,      o-o-amino-, 
and      /8-o-amino-     (Kietaibl),      A., 
i,  343. 
3-Ethoxy  -1':  2'-diinetliylbenzimidazole 

(CoHN),  A.,  i,  944. 
5  -Ethoxy  dipheny  1  ( ethoxydiphenyline ) , 
2  :  4-c^tamino-,  hydrochloride,  dianis- 
ylidene.  diacetyl,  and  dibenzoyl  deri- 
vatives (Jacobson  and  Tigges),  A,, 
i,  275. 
Ethoxydiphenylanthrone   (T^try),  A., 

i,  818. 
Ethoxydiphenylcarboxylic   acid.       See 

Phenylethylsalicylic  acid. 
Ethoxyethylene,  ^?7'chloro-,  oxidation  of 

(Henry),  A.,  i,  660. 
2-Etlioxyflavanone,  and  2-Ethoxyflavone 
(von  Kostanecki,  Levi,  and  Tam- 
bor),  a.,  i,  371. 
Ethoxy guaiacol,  bromo-,  and  hrovaotri- 

nitro-  (Boscogrande),  A.,  i,  427. 
2- Ethoxy hexahydro-o-toluic    acid    {eth- 
oxy methy  ley  clohexanecarboxy  lie    acid) 
(Sernoff),  a.,  i,  584. 
4-Ethoxy-2-hydroxyphenyl-^-methoxy- 
styrylketone.        See    Anisylidene-4- 
ethoxy-2-hydroxyacetophenone. 
Ethoxyindophenazine     (Marchlewski 

and  Radcliffe),  A.,  i,  719. 
3-Ethoxy-4'-inethoxyflavone  (von  Kos- 
tanecki and  Osius),  A.,  i,  370. 
3-Ethoxy-2'-methyIbeiizimidazole 

(Cohn),  a.,  i,  944. 
p-Ethoxy-o-  and  -wi-methylbenzoic  acids 

(Bamberger),  A.,  i,  695. 
Ethoxymethylenecyanacetic  acid,  aniy- 
lic,  ethylic,  and  methylic  salts  (Bolle- 
mont),  a.,  i,  736. 
Ethoxymethylethanecatechol(MouREir), 

A.,  i,  434. 
l-Ethoxy-2-niethyl(;?/cZohexane-l-carb- 

oxylic  acid  (Sernoff),  A.,  i,  584. 
3-Ethoxy-l-methylmorpholine  (Knorr), 

A.,  i,  461. 
Ethoxymethylpropylbenzoic    acid,    and 
amide  (Gattermann  and  Oberlan- 
der),  a.,  i,  510. 
4-Ethoxy-2-methyl-5-Mopropylthiobenz- 

anilide  (Bamberger),  A.,  i,  695. 
4  :  2-,  4 : 3-,  and  4 :  5-Ethoxyinethylthio- 
benzanilides      (Bamberger),        A., 
i,  695. 


4-Ethoxy-3-methylthiobenzo-i//-cumid- 
ide,  -a-naphthalide,  -o-  and  -jL)-toluid- 
ides,  and -m-xylidide  (Bamberger), 
A.,  i,  695,  696. 

5-Ethox3miorpholine  (Knorr), A.,  i,  461. 

2'-Ethoxy-a-iiaphthaflavone  (Alperin 
and  von  Kostanecki),  A.,  i,  524. 

1  : 4-Ethoxynaphthaldehyde,  behaviour 
of,  towards  acetic  anhydride  and 
sodium  acetate  (Rousset),  A.,  i,  297. 

o-Ethoxynaphthaldehyde,  and  hydraz- 
one  (Rousset),  A.,  i,  297. 

o-Ethoxynaphthylglyoxylic  acid,  ethylic 
salt,  phenylimide  (Rousset), A., i, 297. 

1 :  4-Ethoxyiiaphthylpropylene,  and  pic- 
rate  (Rousset),  A.,  i,  297. 

?n-Ethoxyphenol,  o-o-amino-,  jQ-o-amino-, 
and  ^-amino-,  hydrochlorides  of  (Kie- 
taibl), A.,  i,  344. 

^-Ethoxyphenylbromosuccinamide 
(Campanaro),  a.,  i,  350. 

Ethoxyphenyldiazolone  (Busch  and 
Stern),  A.,  i,  957. 

o-Ethoxyphenyldimethylketopyrrolid- 
one  (Conrad  and  Hock),  A.,  i,  633. 

3  -Ethoxyphenylene-  etheny  Idiamine.  [Sea 
3-Ethoxy-2'-methylbenzimidazole. 

jp-Ethoxyphenylfurfuramide  (Campan- 
aro), A.,  i,  350. 

^-Ethoxyphenylglycocinyl-carbamide, 
^-Ethoxyphenylcarbamide,  -ethylure 
thane,  -methylcarbamide  and  -phenyl 
carbamide  (Frerichs  and  Beckurts) 
A.,  i,  806,  807. 

^-Ethoxyphenyl-hydantoin  and  -hydan 
toic  acid  (Frerichs  and  Beckurts) 
A.,  i,  807. 

Ethoxyphenylic  phosphate  (Merck) 
A.,  i,  802. 

2)-Ethoxyphenylmalamic  acid,  and  acetyl 
derivative  (Campanaro),  A. ,  i,  350. 

^-Ethoxyphenyl  methyl  ketone,  pre- 
paration of  (Boeseken),  a.,  i,  435. 

Ethoxyphenyl-i//-thiodiazolone  (Busch 
and  Stern),  A.,  i,  957. 

o-Ethoxyphenylthiofluorescein  (Gat- 
termann and  Berendes),  A.,  i,  514. 

3-Ethoxypiperonalcoamaranone  (  Emile- 
wicz  and  von  Kostanecki),  A., 
i,  368. 
Z-Ethoxypropionic  acid,  and  methylic, 
ethylic,  and  metallic  salts,  specific 
rotations  of  (Purdie  and  Irvine), 
T.,  486;  P.,  1899,  74. 

Ethoxyquinone,  formation  of  (Kietaibl), 

A.,  i,  345. 
Ethoxysuccinic  acid,  preparation  of,  by 
the  action  of  ethylic  iodide  on  ethylic 
malate  in  presence  of  silver  oxide  ; 
also  its  acid  ammonium  salt,  and 
their  rotatory  powers  (Purdie  and 
Pitkeathly),  T.,  157  ;  P.,  1899,  6. 
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Ethoxysuccinic  acid,  etheieal  salts, 
specific  rotations  and  molecular 
volumes  of  (Fkankland),T.,  353. 
ethylic  salt,  preparation  of,  by  action 
of  ethylic  iodide  on  silver  malate 
(PuRDiEand  Pitkeathly),  T.,  154. 
4-Etlioxythiol)enzanilide,  3-chloro-, 

(Bamberger),  A.,  i,  695. 
jp-EthoxytMobenzo-jo-anisidide,  -m- 

bromanilide,  -jo-chloranilide,  -a-  and 
-;8-naphthalides,  -^-phenetidide,  -o-, 
-m-,  and  -^-toluidides,  and  -m-xyl- 
idides  (Bamberger),  A.,  i,  695,  696, 
697. 
1-  and  2-Etlioxythionaplitlianilide8 

(Bamberger),  A.,  i,  695. 
4-Etlioxytliionaplith-anilide-,   -m-brom- 
anilide,  -^-cbloranilide,  and  -o-naph- 
thalide  (Bamberger),  A.,  i,  695,  966, 
967. 
0-  and  ^-EthoxytMoplienols  and  their 
ethylic    ethers    (Gattermann),    A., 
i,  518. 
£thoxy-^-xy  Uc  acid  [Me :  Me :  COOH :  OEt 
=  1:2:4:6],  ethylic  salt  (Perkin),  T., 
193. 
Ethyl-o-acetamidobenzonitrile    (Fried- 
lander),  A.,  i,  350. 
iV-Ethylacetamidophenol,    and    acetate 

(Hinsberg),  a.,  i,  496. 
Ethylacetoacetic  acid,  ethylic  salt,  action 
of  ethylic  thiocyanate   on    sodium 
derivative  of  (Kohler),  A.,  i,  738. 
dibromo-,   ethylic  salt,    formation   of 
methylmesaconic  acid  from  (Semen- 
off),  a.,  i,  792. 
cyano-   and  thiocyano-,  ethylic  salts 
(Kohler),  A,,  i,  738. 
Ethylacetonetriethyltrisulplione,       iso- 

nitroso-  (Posner),  A.,  i,  605. 
Ethylacrylic  acid.     See  Pentenoic  acid. 
;8-Ethylacrylonitrile.       See    7-Methyl- 

crotononitrile. 
Ethylamine,  direct  formation  of,  by  re- 
duction of  acetamide  (Guerbet),  A. , 
i,  795. 
boiling  point   and   melting  point  of 
(Ladenburg   and    Krxjgel),    A., 
ii,  545. 
action  of  nitrosyl  chloride  on  (Solo- 

nina),  a.,  i,  473. 
hydrochloride,  action  of  chromic  acid 
on    (Oechsner   de   Coninck  and 
Combe),  A.,  i,  244. 
compounds    of,    with    metallic    salts 

(Matthews),  A.,  ii,  296. 
compounds  of,  with  mercuric  chloride 
(Hofmann    and    Marburg),    A., 
1,  487. 
Ethylamine,  bromo-,  hydrobromide,  con- 
densation    of,    with     salicylaldehyde 
(Gabriel  and  Leupold),  A,,  i,  104. 


Ethyl-o-aminobenzonitrile,  and  its  acetyl 
derivative  (Friedlander),  A.,  i,  350. 
Ethyl-m-aminophenolsaccharein       and 
!        its   acetyl    derivative    (Monket    and 
j       Koetsohet),  a.,  i,  213. 
j    7-Ethylamino-aj8-propylenic  glycol 

I        {ethylpropancdiolamine)  (Chiari),  A., 
j       i,    325  ;    Knorr    and    Knorr),    A., 
I       i,  412. 
Ethyl  amyl  ketone,  and  iso&mjl  ketone, 
oxidation  of,  by  nitric  acid  (FiLEil 
and  PoNzio),  A.,  i.  111. 
and      their      wonitroso -derivatives 
(Poxzio)  and  de  Gaspari),  A., 
i,  252. 
Ethylaniline,  formation  of  (Baillie  and 
Tafel),  a.,  i,  268. 
m-chloro-,       and       -m-chloronitroso-, 
w-chloronitronitroso-,        m-chloro- 
nitro-,  2  :  4-c?initro-,  ^-nitronitroso-, 
and  2  :  4-c?tnitronitroso-  (Stoermer 
and  Hoffmann),  A,,  i,  43. 
Ethylanilinoquinonedicarboxylic    acid, 

ethylic  salt(G.uiNCHARD),  A.,  i,  701. 
Ethylbenzamide, formation  of  (Wheeler 

and  Johnson),  A.,  i,  431. 
Ethylbenzene     {phenylethane),     boiling 
point,  and  melting  point  of  (Laden- 
berg  and  Krugel),  A.,  ii,  545. 
nitration  of  (Konowaloff),  A.,  i,  844. 
Ethylbenzene,       dichloxo-        (Radzie- 
wANowsKi  and  Schramm),  A., i,  198. 
^Wcyano-,    from    action     of    benzylic 
iodide    on    silver    cyanoform,    and 
its      hydrolysis      (Hantzsch    and 
Osswald),  a.,  i,  406. 
Ethylbornylamine,  hydrochloride,  hydr- 
iodide,  nitrite,  platinochloride,  nitros- 
amine,  acetyl  and  benzoyl  derivatives 
(FoRSTER),  T,,  945;  P.,  1899,  72. 
Ethyltsobutylamine,     and    its    nitroso- 
compound  ;  also  the  action  of  sodium 
methylic  sulphate  on  it  (Marckwald 
and  Droste-Huelshoff),  A.,  i,  326. 
Ethyl   butyl  ketone,   oxidation    of  by 
nitric  acid  (Fileti  and  PoNZio),  A., 
i.  111. 
■isonitroso-derivatives  of,    from  action 
of  nitrous  acid  on  it  (PoNZio  and 
DE  Gaspari),  a.,  i,  252. 
Ethyl  butyl  diketone  {propio}iyl  valeryl) 
and  its  dioxime  and  osazone  (Fileti 
and  Ponzio),  A.,  i,  111. 
Ethylchlorophosphine,   and    action     of 
water,     chlorine    and      sulphur      on 
(GuiCHARD),  A.,  i,  563. 
Ethylcitraconic  acid,  and  its  anhydride  ; 
also  its  conversion  into  ethylitaconic 
and  ethylmesaconic  acids,  its  reduc- 
tion,  and    the    action     of    hydrogen 
bromide  on  it  (Fittig  and  Glaser), 
A.,  i,  333. 
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Ethylcitraconic    anhydride,    action    of 
hydrobromic  acid  on  (Semenoff),  A., 
i,  866. 
Ethylcitrapyrotartaric     acid,     bromo- 

(FiTTiG  and  Glaser)j  A.,  i,  334. 
o-Ethylcrotononitrile,    and     dimethyl- 
amine  derivative  (Henry),  A.,  i,  568. 
Ethylcyanacetic     acid,     ethylic      salt 

(Hessler),  a.,  i,  898. 
Ethylcymene       [Me  :  Et :  Pri3 = 1  : 2  :  4] 
(Verley),  a.,  i,  207  ;   (Bouveault), 
A.,  i,  287. 
r-  and  ^Etliyldesmotroposantonins  (An- 

DREOCCi  and  Bertolo),  A.,  i,  301. 
Ethyldinaphtliaposafraiiine,  and  hydro- 
chloride (Fischer    and    Hepp),  A,, 
i,  79. 
Ethylene,  boiling  point  of  (Ladenbtjrg 
and  Krugel),  A.,  ii,  545. 
liquid  (Ladenburg  and  Krugel), A., 
ii,  208. 
density  of  (Ladenburg  and  Kru- 
gel), A.,  ii,  467. 
compressed,    solution   of  solids    and 

liquids  in  (Villard),  A.,  ii,  143. 
viscosity    of     (Breitenbach),     A., 

ii,  403. 
action    of    ozone     on     (Otto),    A., 

ii,  282. 
action  of  nitric  anhydride  and  peroxide 
on  (Demjanoff),  A.,  i,  845. 
Ethylene,    aiS-c^ibromo-     {acetylene    di- 
hromide)  (Elbs  and  Newmann),  A. , 
i,  98 ;  (SwARTs),  A.,  i,  734. 
trihromo-  (Crossley),  P.,  1898,  248  ; 
(Elbs  and  Newmann),  A.,  i,  98. 
action  of  antimony  pentachloride  on 
(SwARTs),  A.,  i,  725. 
ietrcibromo-  (Swarts),  A,,  i,  734. 
<ribromonitro-,  from  action  of  nitrous 
anhydride  on  ^ribromethylene  (Elbs 
and" Newmann),  A.,  i,  98. 
a-dich\oTo-,    formation   of    (JociTSCH 

and  Faworsky),  A.,  i,  786. 
tetrachloTO;   action    of  hypochlorous 
acid  on  (Henry  and  Aschmann), 
A.,  i,258. 
oxidation  of  (Swarts),  A.,  i,  734. 
chloro^nbromo-    (Elbs     and     New- 
mann), A.,  i,  98. 
a)8-cZ2chloro-a-bromo-   (Swarts),    A., 

i,  725. 
a$-dicMoio-afi-dibTomo-  (SwARTs),  A. , 

i,  725,  734. 
di^norodihTomo;  fluoro^Wbromo-,  and 
fluoroc^ibromo-,         oxidation       of 
(Swarts),  A.,  i,  734. 
diiodo-     {acetylene  di-iodide),    stereo- 
isomeric  modifications  of  (Keiser), 
A.,  i,  398. 
Ethyleneacetonitrile  {cjclopropaneca^rh- 
oxylonitrile)  (Henry),  A.,  i,  676. 


5  : 5-Ethylene-bisimino-l-phenyltri- 
azoline  and  its  picrate  (Cuneo),  A., 
i,  549. 
Ethylenediamine,  and  its  hydrate  and 
dihydrochloride,     thermochemistry 
of  (Berthelot),  a.,  ii,  726. 
compounds  of,  with  salts  of  nickel, 
copper,  zinc,   cadmium,  and  cobalt 
(Werner,  Megerle,  Pastor,  and 
Spruck),  a,,  i,  856. 
action  of,  on  wobutaldehyde,  isovaler- 
aldehyde,    acetaldehyde,    and    gly- 
oxal  (KoL©A),  A.,  i,  328. 
action      of      nitrosyl      chloride      ott 

(SOLONINA),  A.,  i,  561. 
action  of  trimethylenic  bromide  and 
benzenesulphonic        chloride        on- 
(Bleier),  a.,  i,  664. 
Ethylenedibenzenesulphonamide,  action- 
of  trimethylenic  bromide  and  benzylic 
chloride  on  (Bleier),  A.,  i,  664. 
Ethylenedibenzimidazole      and       salts- 
(  Walther  and  Pulawski),  A.,  i,  640. 
Ethylenedipiperidyl  methiodide  and  di- 

raethiodide  (Asohan),  A.,  i,  542. 
Ethylene-^-toluenesulphonamide  (How- 

ARD  and  Marckwald),  A.,  i,  750. 
Ethylenelactic  acid,     nitrile    of.       See 

j8-Hydroxypropionitrile. 
Ethylenepropylenedipiperidyl    bromide 

(Aschan),  a.,  i,  542. 
Ethylene sulphonic  acid  (Kohler),  A.> 
i,  19. 
bromo-,  and  its  chloride  (Kohler), 
A.,  i,  20,  488. 
Ethylenetetracarboxylic  acid  [dicarhin- 
tetracarboxylic  acid),  ethylic  salt,  pre- 
paration of  (Blank  and  Samson),  A., 
i,  484. 
Ethylenethiolcarbamic  acid  (Wheeler 

and  Barnes),  A.,  i,  798. 
Ethylene-i|/-thiocarbamide,     action     of 
nitrous  acid  on,  and  its  constitution  ; 
also  its  nitro-derivative  (Gabriel  and 
Leupold),  a.,  i,  104. 
Ethylenetrimethylenediimine  (Howard 

and  Marckwald),  A.,  i,  750. 
Ethylenetrimethylenedi-^-toluenesuI- 
phonimide     (Howard    and    Marck- 
wald), A.,  i,  750. 
Ethylenic     bromide,     from    action    of 
aluminium    bromide    on    ethylic 
bromide,  and  action  of  aluminium 
bromide    on    (Mouneyrat),   A., 
i,  1. 
effect  of  pressure  on  melting  point 
curves  of  (Tammann),  A. ,  ii,  636. 
equilibrium    between    picric    acid, 
/8-naphthol    and     (Bruni),     A., 
ii,  406. 
deposition    of    ferrous    salts    from 
(Thomas),  A.,  ii,  426. 
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Ethylenic  bromide,  action  of  solution  of 
aluminium  bromide  in  carbon  di- 
sulphide  on  (Konowaloff),   A., 
i,  470. 
action  of  chlorine  on,  in  presence  of 
aluminium    chloride     (Mouney- 
eat),  a.,  i,  241. 
chloride,    combination   of,   with    alu- 
minium   chloride    and    carbon    di- 
sulphide  (Konowaloff),  A.,  i,  471. 
chlorobromide  and  cyanide,  molecular 
weights  of,  in  ethylenic  bromide  solu- 
tion (Beuni  andGoRNi),  A,,  ii,  731. 
Ethylenic      glycol,       preparation      of 
(Henry),  A.,  i,  660. 
specific  heat,  and  heat  of  vaporisation 

of  (Luginin),  a.,  ii,  269. 
melting    point    of    (Ladenburg  and 

Krugel),  A.jii,  545. 
action    of    hydrobromic    and    hypo- 
bromous  acids  on  (Mokiewsky),  A., 
i,  729. 
action  of  hydrogen  peroxide  on,   in 
presence    and    in    absence   of    iron 
(Fenton  and  Jackson),  T.,  2;  P., 
1898,  240. 
action  of  ozone  on  (Otto),  A.,  ii,  282. 
oxidation  of,   by  atmospheric  oxygen 
in    sunlight    in    presence    of    iron 
(Fenton  and  Jackson),  T.,  10  ;  P., 
1898,  240. 
aluminium  derivative,  preparation  of 

(Tistschenko),  a.,  i,  408. 
chlorhydrin,  action    of    ammonia   on 

(Chancel),  A.,  i,  411. 
methylene,    ethylideue,  and  isobutyl- 
idene    derivatives     (Verley),    A., 
i,  665. 
Ethylenic  nitrosite  and  nitrate,  and  their 
reduction  (Demjanoff),  A.,  i,  845. 
oxide,  action    of,    on    ethylic    sodio- 
malonate    (Traube    and     Leh- 
mann),  a.,  i,  417. 
condensation  of,  with  ammonia  and 
amines  (Knorr),  A.,  i,  461. 
(Zithiocarbonate,  synthesis  of  (Kono- 
waloff), -A.,  i,  470. 
l-Ethyl-2  :  3-ethylenepiperidine,  and  its 
salts  (Ladenburg  and  Krugel),  A., 
i,  303. 
a-Ethylglyceric    acid   {dihydroxyyaleric 
acid),   and  lead  salt ;    also  oxidation 
(Semenoff),  a,,  i,  866. 
Ethyl  heptadecyl  ketone,  action  of  nitric 
acid  on  ;  also  oxime  (PoNZio  and 
Gaspari),  a.,  i,  861. 
i*onitroso-,   and  action   of  hydroxyl- 
amine  on  (PoNzio  and  Gaspari), 
A.,  i,  861. 
Ethyl  zsohexyl  ketone,  oxidation  of,  by 
nitric  acid  (Fileti  and  Ponzio),  A., 
i,  111. 


Ethyl  wohexyl  ketone  and  its  tsonitroso- 

derivative  (PoNzio  and  de  Gaspari), 

A.,  i,  253. 
Ethylhydroxyamylthiocarbamide,     and 
the  action  of  hydrochloric  acid  on  it 
(Janecke),  a.,  i,  477. 
Ethylic  alcohol,  synthesis  of  (Wood), 

A.,     i,    182;     (Berthelot),      A., 

i,  471. 
manufacture  of,  from  sawdust  (Simon- 
sen),  A.,  i,  471. 
denatured,  regeneration  of,  by  means 

of  bleaching  powder  (Buisine),  A., 

i,  728. 
dielectric  constant  of,  temperature  co- 
efficient of  (Abegg  and  Seitz),  A., 

ii,  623. 
copper  i  zinc  cell  with  hydrochloric  or 

^n'chloracetic     acid,      E.M.F.      of 

(Salvadori),  a.,  ii,  721. 
specific  heat  and  latent  heat  of  vapor- 
isation       of       (Luginin),        A., 

ii,  269. 
critical  temperature    of  mixtures  of, 

with  ethane  (Kuenen  and  Robson), 

A.,  ii,  356. 
melting  point   of  (Ladenburg   and 

Krugel),  A.,  ii,  545. 
boiling  points  of  mixtures   of,    with 

benzene  (Thayer),  A.,  ii,  140. 
boiling  points   of  mixtures  of,    with 

acetone  or  chloroform  (Thayer),  A. , 

ii,  402. 
vapour    pressures  of  solutions  of,  in 

benzene  (Lehfeldt),  A.,  ii,  633. 
vapour  pressures  of  mixtures  of,  with 

benzene,   toluene,   or  carbon  tetra- 

chloride  (Lehfeldt),  A.,  ii,  11. 
depression  of  freezing  point  of  water 

by  (Raoult),  a.,  ii,  203. 
polymerisation  of,  in  benzene  or  toluene 

(Speyers),  a.,  ii,  468. 
aqueous,    dissociation  of   electrolytes 

and  inversion  of  sugar  in  (Cohen), 

A.,  ii,  275. 
equilibrium    between    ammonium    or 

sodium    sulphates,     or     potassium 

carbonate,  water  and  (de  Bruyn), 

A.,  ii,  591. 
equilibrium  between  potassium  nitrate, 

water  and,    temperatures  at  which 

two    liquid    phases  appear  (Dodge 

and  Gratton),  A.,  ii,  408. 
equilibrium  between  water,  potassium 

carbonate       and       (Snell),       A., 

ii,  408. 
velocity  of  reaction   between  ethylic 

beuzenesulphonate  and  (Sagrebin), 

A.,  ii,  735. 
sodium     derivative,     action     of,     on 

ethylic  salts  of  o-bromo-fatty  acids 

(Bischoff),  a.,  i,  669. 
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Ethylic  alcohol,  action  of  hydrogen 
peroxide  on,  in  presence  and  in 
absence  of  iron  (Fenton  and  Jack- 
son), T.,  2;  P.,  1898,240. 
action  of  mercuric  chloride  on,  in 
presence  of  sodium  ethoxide  and 
sodium  acetate  (Hofmann),  A., 
i,  485. 
action  of  phosphorus  tribromide   on 

(Menschutkin),  a.,  i,  937. 
action  of  ozone  on  (Otto),  A.,  ii,  282. 
flash  points   of  aqueous   solutions  of 

(Raikow),  a.,  i,  847. 
compound  of,    with    carbon    c^wxide 
and  water  (Hempel  and  Seidel), 
A.,  ii,  152. 
influence   of,    on   human    respiration 

(Wendlestadt),  a.,  ii,  602. 
analysis    of     aqueous    (Cuetis),    A., 

ii,  184. 
detection  of,  in  ether  (Lassar-Cohn), 

A.,  ii,  528. 
estimation  of,   in    presence   of   light 
petroleum  (Richmond),  A,,  ii,  698. 
estimation    of    methylic    alcohol    in 
(Trillat),  a.,  ii,  130. 
Ethylic  alcohol,  bromo-,  and  action  of 
zinc  dust    on    (Mokiewsky),    A., 
i,  729. 
^jS-bromonitro-,   and  its  nitrate   and 
acetate  ;    also   action    of   formalde- 
hyde and  acetaldehyde  on  (Maas), 
A.,  i,  322. 
a-  and  )3-cyano-.     See  a-  and  jS-Hy- 

droxypropionitriles. 
iS-nitro-,  action  of  phosphorus  penta- 
chloride,  formaldehyde,  and  piper- 
idine  on ;  also  acetate   and  sodium 
derivative  (Henry),  A.,  i,  728. 
Ethylic  allylic  ether,  compound  of,  with 
sulphur    dioxide    (Solonina),    A., 
i,  682. 
amylic  ether  (Peter),  A.,  i,  558. 

density,     specific     rotation    and 
molecular  volume  of  (Frank- 
land),  T.,  360. 
sulphide,    specific    rotation   of 
(Brjuchonenko),  a.,  ii,  265. 
w-  and  iso-SLmjlic  sulphides,   specific 
rotation  of,  and  the  action  of  me- 
thylic iodide  on  (Brjuchonenko), 
A.,  i,  189. 
bromide,  melting  point  of  (Ladenbijrg 
and  KrIjgel),  A.,  ii,  545. 
viscosity  coefficient  of  (Guye  and 

Friderich),  a.,  ii,  358. 
velocity  of  reaction  of,  with  triethyl- 
amine  (Hemptinne  and  Bek- 
aert),  a.,  ii,  359. 
action  of  aluminium  bromide  on 
(Mouneyrat),  a.,  i,  1 ;  (Kono- 
waloff),  a.,  i,  471. 

VOL.  LXXVI.  ii 


Ethylic        )37-(^ibromobutylic         ether 

(Charon),  A.,  i,  849. 
a-bromopropylic  ether  (Wolkoff  and 

Menschutkin),  A.,  i,  196. 
carbonate,  specific  heat,  and  heat  of 
vaporisation  of    (Luginin),    A., 
ii,  269. 

heat  of  combustion  of  (Zouboff), 
A.,  ii,  589. 
chloride,   solution  of,  in  compressed 

methane  (Villard),  A.,  ii,  143. 
crotonylic  ether  (Charon),  A. ,  i,  848. 
i8-diethylallylic  ether  (Ipatieff),  A., 

i,  658. 
dimetaphosphate      (Tanatar),      A., 

ii,  417. 
Ethylic  ether,  influence  of  water  on  the 

velocity  of  formation  of  (de  Bruyn 

and  Steger),  A.,  i,  849. 
melting   point   of    (Ladenburg    and 

Krugel),  a.,  ii,  545. 
critical  temperature    of   mixtures  of, 

with  water  (Kuenen  and  Robson), 

A.,  ii,  356. 
depression  of  the  freezing  point  of  a 

mixture  of  acetone   and   water  by 

(Waddell),  a.,  ii,  403. 
specific  volume  of  (Leduc),  A.,  ii,  729. 
diffusion    coefficient    of,    across    vul- 
canised  caoutchouc   (Flusin),    A., 

ii,  205. 
mutual     solubilities     of    water     and 

(Herz),  a.,  ii,  83. 
compound  of,  with  carbon  c^toxide  and 

water  (Hempel  and  Seidel),  A., 

ii,  152. 
action  of  liquid  hydrogen  iodide  on 

(CoTTRELL     and     Rogers),      A., 

i,  323. 
extraction  of  liquids  with,  apparatus 

for(BAUM),  A.,  ii,  802. 
detection    of    alcohol     in    (Lassar- 

Cohn),  a.,  ii,  528. 
estimation  of,    in    presence   of  light 

petroleum  (Richmond),  A.,  ii,  698. 
Ethylic  ether,  ^Wchioro-,  from  action  of 

chlorine       on       triethylic       borate 

(COPAUX),  A.,  i,  183. 
nitro-  (Henry),  A.,  i,  729. 
Ethylic  hexylenic  ether  (Ipatieff),  A. , 

i,  658. 
hydrogen    carbonate    (Hempel    and 

Seidel),  A.,  ii,  152. 
hyponitrite  (Divers),  T.,  121. 
iodide,   viscosity  coefficient  of  (Guye 
and  Friderich),  A.,  ii,  358. 

combination    of,    with    aluminium 
iodide    and     carbon     c^isulphide 
(Konowaloff),  a.,  i,  471. 
mercaptan,     condensation     of,     with 

vinyldiacetonamine   and    triaceton- 

amine  (Pauly),  A.,  i,  228. 

70 
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Ethylic  mercaptaD,  amino-,  from  action 

of  hydrochloric  acid  on  niercapto- 

thiazoline     (Gabriel     and     Leu- 

pold),  A.,  i,  104. 

metaborate,  non-existence  of  (Copaux) 

A.,  i,  847. 
i8-methylethylallylic  echer  (Ipatieff) 

A.,  i,  658. 
phosphate,  from  oxidation  of  triethyl 
phosphine  (Engler  and  "Weiss 
berg),  a.,  i,  189. 
velocity  of  hydrolysis  of  (Cavalier) 
A.,  ii,  14. 
<2tsiilphide,    (Z«thiocyano-    (Kohler) 

A.,  i,  737. 
trimetaphosphate      (Tanatar),      A. 
ii,  417. 
Ethylideneacetone,  preparation  of  (Clai 
sen),  a.,  i,  667. 
trichloio;    and  action    of    hydroxy! 
amine  and  potash  on  (Salkind),  A. 
i,  733. 
Ethylideneaminoguanidine,  and  its  mono 
and     ^Wchloro- derivatives,     salts     of 
(Thiele  and  Dralle),  A.,  i,  7. 
Ethylideneazine  (Curtius  and  Zinkei- 

sen),  a.,  i,  166. 
Ethylidenehismalonic  acid.    See  Butane- 

tetracarboxylic  acid. 
Ethylidenechlorodiplienamines,    chloro- 

derivatives  of  (Eibner),  A.,  i,  42. 
Ethylidenediacetic  acid.   See  i8-Methyl- 

glutaric  acid. 
Ethylidenediacetoacetic    acid,    ethylic 
salt,  desmotropic  forms  of  (Kabe),  A., 
i,  289. 
Ethylidenediphenamine,   dichloio-   and 
di-p-chloTO;  ^richloro-,  and  di-p-nitio- 
(Eibner),  a.,  i,  41,  42. 
Ethylidene-iJ-ditolamine,  ^Wchloro-  (Eib- 
ner), A.,  i,  42. 
Ethylidenehydroxybutylenethylenedi- 

amine  (Kolda),  A.,  i,  328. 
Ethylideneimine,  constitution  of;   also 
the  action  of  hydrogen  sulphide  on 
it  (DEL]fipiNE),  A.,  i,  326. 
from    aldehyde- ammonia    (de    For- 

crand),  a.,  i,  109. 
fnchloro-,  from  the  action  of  sodium 
hypochlorite  on  aldehyde-ammonia 
in  presence   of  acetic  acid  (Del]6- 
pine),  A.,i,  327. 
Ethylidenemalonic  acid  {propylidenedi- 
carboxylic  acid,  ethylic  salt,  formation 
of  (Knoevenagel),  a.,  i,  116. 
Ethylidene-^-nitrodiphenamine,         tri- 

chloro-  (Eibner),  A.,  i,  42. 
Ethylidenephthalide,      preparation      of 

(Gottlieb),  A.,  i,  611. 
Ethylidenephthalimidylacetic  acid,  and 
its     silver     salt      (Gottlieb),      A., 
i,  512. 


Ethylitaconic  acid  and  its  reduction, 
and  the  action  of  bromine  and  hydrogen 
bromide  on  it  (Fittig  and  Glaser), 
A.,  i,  333.  *»' 

Etliylitap3rrotartaric  acid,  bromo-  and 
rf^ibromo-  (Fittig  and  Glaser),  A., 
i,  334. 

Ethyl-laurotetanine  and  its  hydriodide 
(Filippo),  a.,  i,  313. 

Ethylmalonic  acid,  potassium  salt,  heat 
of  formation  of  (Massol),  A.,  ii,  204. 
Z-amylic  salt,   molecular    rotation   of 
(Walden),  a.,  ii,  622. 

Ethylmalononitrile  (Hessler),  A., 
i,  899. 

Ethylmesaconic    acid,    preparation    of, 
from     ethylic    cZtbromopropylaceto- 
acetate  (Semenoff),  A.,  i,  792. 
and  its  reduction  (Fittig  and  Glaser), 
A.,i,  334. 

Mo-Ethylmethylnitramine,  action  of 
sulphuric  acid  on  (Franchimont  and 
Umbgrove),  A.,i,  106. 

Ethylmorphine  hydrochloride  {dionirie), 
and  its  detection  and  therapeutic  uses 
(Hesse),  A.,  i,  724. 

l"-Ethylnaphthalanmorplioline  salts  and 
raethiodide  (Knorr),  A,,  i,  783. 

Ethylnaphthaphenazonium,  and  amino- 
derivative  (Schaposchnikoff),  A., 
i,  505,  506. 
salts,   chloro-    (Fischer  and  Hepp), 
A.,  i,  78. 

EthylnaphthaphenosafEranine,  platino- 
chloride  (Schaposchnikoff),  A., 
i,  506. 

Ethylnaphthindolinonequinonecarboz- 
ylic  acid,  ethylic  salt  (Liebermann), 
A.,i,  523. 

Ethylnitramine  and  its  metallic  deriva- 
tive, action  of  sulphuric  acid  and  of 
propylic  iodide  on  (Franchimont  and 
Umbgrove),  A.,  i,  106. 

Ethylnitrolic  acid,  erythro-  and  leuco- 
salts  of ;  constitution  ;  action  of 
alkalis,  sodium  amalgam  and  bromine 
on ;  also  ethers  (Graul  and  Hantzsch), 
A.,  i,  187. 

Ethyloxalic  chloride.  See  Glyoxylic 
acid,  chloro-,  ethylic  salt. 

Ethyloxychlorophosphine  (Guichabd), 
A.,  i,  564. 

Ethylparaconic  acid,  ethylic  salt,  and 
its  conversion  into  ethylitaconic  acid 
(Fittig  and  Glaser),  A.,  i,  333. 

Ethyl  pentadecyl  ketone,  isomixo&o; 
and  action  of  hydroxylamine  on 
(PoNzio  and  Gaspari),  A.,  i,  860. 

7-Ethylpentane,  ay-dihTomo-.  See  Hep- 
tane, dihxomo-. 

7-Etliylpentylene,  a-bromo-.  See  Hep- 
tylene,  bromo-. 
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Ethylpentylene-;|/-thiocarbamide 

(Janecke),  a.,  i,  477. 
iV^-Ethylphenacetine    (Hinsberg),     A., 

i,  496. 
Ethy  l-o-phenetidine  (Friedlandek),  A. , 

i,  350. 
jt?-Ethylphenol,  synthesis  of  (Meissel), 

A.,  i,  880. 
Ethylphosphinic  acid  (Guichard),  A., 
i,  564. 

diethylic  salt,  from  oxidation   of  tri- 
ethylphosphine  (Engler  and  Weiss- 
berg),  A.,  i,  189. 
Etliylphospliinous  acid  (Guichard),  A., 

^  i,  664. 
1  '-Ethylphthalazine,  salts,  and  4'-chloro-, 

and    4'-iodo-derivatives  (Paul),    A., 

i,  777. 
S'-Ethylplithalazone  (Paul),  A.,  i,  778. 
Ethylphthalide,  and  nitro-  (Gottlieb), 

A.,  i,  612. 
l-Ethyl-2-pipecoline    (Ladenburg  and 

Krugel),  a.,  i,  303. 
A^-Ethyl-o-pipecoleyl-jS-alkine.      See  2- 

Methyl-3-hydroxymethyl-l-ethyl-A2- 

tetrahydropyridine. 
A^-Etliyl-a-pipecoleyl-i8-methylalkiiie. 

See  2-Methyl-l-ethyl-3-hydroxyethyl- 

A^-tetrahydropyridine. 
l-Etliyl-2-pipecoleine  (Ladenburg  and 
Krugel),  A.,  i,  303. 

rotation  of  (Hohenemser  and  Wolf- 
fenstein),  a.,  i,  937. 
iV-Ethylo-pipecolyl-i8-alkine.      See    2- 

Methyl-3-hydroxymethyl-l-ethyl- 

piperidine. 
A^-Ethyl-a-pipecolyl-^S-methylalkine. 

See  2-Methyl-l-ethyl-3-hydroxyethyl- 

piperidine. 
Ethylpropanediolamine.      See  7-Ethyl- 

amino-o^-propylenic  glycol. 
l-Ethyl-2 : 3-propylenepiperidine    (La- 
denburg and  RosENZWEiG),A.,i,  304. 
Ethyl  propyl  6Liketone{propionylbutyryl), 

and  its  dioxime  (Fileti  and  Ponzio), 

A.,  i,  111. 
Ethyl  propyl  ketone,  wonitroso- deriva- 
tives of,  from  action  of  nitrous  acid  on 

it    (Ponzio  and    de    Gaspari),   A., 

i,  252. 
Ethylpropylnitramine,   and    i*o-Ethyl- 

propylnitramine  (Franchimont  and 

Umbgrove),  a.,  i,  105,  106. 
1  :  3-Ethylpropylpiperidiiie,    and   1 : 3- 

Ethyluopropylpiperidine(LADENBURG 

and  Rosenzweig),  A.,  i,  304. 
2-Ethylpyridine,   mercurichloride    (La- 
denburg), A.,  i,  387. 
4-Ethylpyridiiie  (fi-lutidiTie),  action  of 

potassium  dichromate  and   sulphuric 

acid  on  (Oechsner  de  Coninck),  A., 

i,  472. 


Ethylrosindone       (Schaposchnikoff), 

A.,  i,  506. 
Ethylrosinduline,  nitrate  (Schaposch- 
nikoff), A.,  i,  506. 
c^-Ethylsantonons  acid,  from  reduction 

of  Z-ethyldesmotroposantonin  (Andre- 

occi  and  Bertolo),    A.,  i,  301. 
Ethylstrychnine  (Moufang  and  Tafel), 

A.,  i,  310. 
Ethylsuccinic    acid,    )8-bromo-    (Seme- 

noff),  a.,  i,  866,  867. 
Ethyltetraethyl-w-aminophenolsac- 

charein  (Monnet  and  Kcetschet),  A., 

i,  214. 
I'-Ethyltetrahydrophthalazine,  and  di- 

benzoyl  derivative  (Paul),  A.,  i,  777. 
Ethyltetrahydroquinoline  (Baillie  and 

Tafel),  A.,  i,  268. 
2-Ethyltetramethylene    disulphide  and 

disulphone  (Autenrieth  and  Wolff), 

A.,  i,  580. 
Ethyltheobromines     (Brunner),      A., 

i,  306. 
Ethylthiocarbimide,  action  of,  on  sodium 

acetanilide  (Dixon),  T.,  384. 
Ethyl^Wthiocarbonic    acid,     potassium 

salt,      electrolysis     of     solution      of 

(ScHALL  and  Kraszler),  A,,  i,  414. 
Ethylthiochlorophosphine  (Guichard), 

A.,  i,  664. 
Ethyl-o-toluidine  (Baillie  and  Tafel), 

A.^  i,     268 ;     (Friedlander),     A., 

i,  350. 
Ethylurethane,   nitroso-,   behaviour  of, 

towards  alcoholic  potash  (von  Pech- 

mann),  a.,  i,  134. 
Ethyl-m-xylidine    (Friedlander    and 

Brand),  A.,  i,  351. 
Eucaine,    detection  of  (Yulpius),   A., 

ii,  392. 
Eucaine-B,     physiological      action      of 

(Vinci),  A.,  ii,  316. 
Eucalyptus  atpitellata^   E.  dextropinea, 
E.     eugenoides,  E.    Icevopinea,  and 
E.  macrorrhyncha,  oilsof  (Schimmel 
andCo.),  A.,  i,  923. 

ohliqua,  E.  resinifera,  E.  rostrata,  oils 
of  (Schimmel  and  Co.),  A.,  i,  299. 
Eucarvone  (Wallace),  A.,  i,  531. 
Euchroic  acid,  and  Paraeuchroic  acid 

(Mathews),  A.,  i,  58. 
Eugenol,  action  of  sodium  on,  in  alcohol 

(Kunz-Krause),  a.,  i,  200. 
i?o-EugenoI,  action  of  ozone  on  (Otto), 

A.,  ii,  282. 
Eutropic  series  (Linck),  A.,  ii,  415. 
Euxeuite-like  mineral  from  Swaziland 

(Prior),  A.,  ii,  434. 
Evansite  from   Moravia    (Kovar),   A., 

ii,  672. 
Eveminic  acid,  presence  of,  in  Physcia 

ciliaris  (Hesse),  A.,  i,  382. 

70—2 
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Excretion  of   iron   in  the    guinea  pig 

(SwiRSKi),  A.,  ii,  373. 
Expansion,   thermal,    of   ordinary    and 

Jena  glass  (Ladenburg  and  Krugel), 

A.,  ii,  467. 
Extraction  apparatus  (Foerster),    A., 

i,  121. 


Fabianaglucotannoid    (Kunz-Krause), 

A.,  i,  201,  448. 
Fabianaresen,  and  its  bromo-,  acetyl  and 
benzoyl    derivatives    and     reduction 
product  (Kunz-Krause),  A.,  i,  449. 
Fabianol  (Kunz-Krause),  A.,  i,  448. 
Fseces,  estimation  of  phosphoric  acid  in 

(Neumann),  A.,  ii,  54. 
Fahlerz.     See  Tetrahedrite. 
Farmyard  manure.       See  Agricultural 

chemistry. 
Fat,  determination  of  melting  point  of 

(Le    Sueur    and  Crossley),    A., 

ii,  271 ;  (Dowzard),  A.,  ii,  725. 
supposed  conversion  of,  into  glycogen 

in  the  living  body  (PFLtJGER),  A., 

ii,  604. 
formation    of,    from    proteid    in    the 

living  body  (Cremer),  A.,  ii,  775. 
formation  of,  in  liver  in  cases  of  gastro- 
enteritis (Thiemich),  a.,  ii,  233. 
formation  of,  in  poisoning  by  phloridzin 

and  phosphorus  (Ray,  McDermott, 

and  Lusk),  A.,  ii,  783. 
formation  of  supposed,  in  phosphorus 

poisoning  (Athanasiu),  A.,  ii,  441, 
oxidation     of,    by    means     of    ozone 

(Hanriot),  a.,  i,  190. 
oxidation  of,  separation  of  the  dibasic 

acids  formed  by  (Bouveault),  A., 

i,  480. 
rancidity  of  (Soala),  A.,  i,  478. 
source  of,  in  the  foetus  (Thiemich), 

A.,  ii,  775. 
analysis  of  (Bomer),  A.,  ii,  191. 
refraction  constants  of  (Procter),  A., 

ii,  258. 
saponification       of,      apparatus      for 

(Annan),  A.,  ii,  343. 
detection  of  phytosterol  and  cholesterol 

in  (Kreis  and  Wolf),  A.,  ii,  343. 
estimation  of,  in  animal  tissues  and 

fluids     (Nerking),    A.,    ii,    191  ; 

(Knopfelmacher),  a.,  ii,  821. 
estimation  of,  in  food  stuffs  (Meth- 

ner),  a.,  ii,  821. 
estimation  of,  in  milk  (Kijhn),  A., 

ii,  582  ;  (Richmond  and  Rosier  ; 

Richmond  and  O'Shaughnessy), 

A.,  ii,  708;  (Sonn),  A.,  ii,  709; 

(BoNNEMA  ;    TiMPE  ;    Windisch), 

A.,  ii,  822. 


Fat,   estimation  of  free  phosphorus  in 

(Louise),  A.,  ii,  807. 
Fats.     See  also  :— 
Butter. 
Cacao  butter. 
Lard, 

Margarine. 
Tallow. 
Fatigue,  muscular,  causes  of  (Lee),  A., 

ii,  312. 
"Favas"    from  Brazil  (Hu.ssak),  A., 

ii,  432. 
Fehling's  solution  (Bullnheimer  and 
Seitz),  a.,  i,  868. 
the  blue  salt  of  (Masson  and  Steele), 
T.,  725;  P.,  1899,  120. 
Felspar  from  Russia,  &c.  (Loewinson- 
Lessing),  a.,  ii,  766. 
artificial  (Morozewicz),  A.,  ii,  762. 
action  ofwater  on  (Clarke),  A.,ii,  109. 
pelitisation  of  (Loewinson-Lessing), 

A.,  ii,  767. 
decomposition  of,  by  roots  (Sestini), 

A.,  ii,  798. 
See    also    Anorthoclase,    Oligoclase, 
Orthoclase,  Plagioclase. 
Fenchene,  behaviour  of,  towards  glacial 
acetic  and  sulphuric  acids  (Schimmel 
and  Co.),  A.,  i,  299. 
d-    and    Z-Fenchene    (Wallach    and 

Hertz),  A.,  i,  QQ. 
Dd-  and  i>Z-Fenchocamphorone,  oxime, 
semicarbazone  (Wallace and  Hertz), 
A.,  i,  QQ. 
a-Fencholenic   acid,   and  salts,    nitrile 
(Cockburn),  T.,  506  ;  P.,  1899,  106. 
)3-Fencholenic  acid,  and  salts,  amide  and 
nitrile  (Cockburn),  T.,  503  ;  P.,  1899, 
106. 
Fenchone,    behaviour  of,    towards   sul- 
phuric acid  (Marsh),  T.,  1058  ;  P., 
1899,  196. 
Z-Fenchone,    reconversion    of,    into    d- 
fenchylic  alcohol   (Bouchardat  and 
Lafont),  a.,  i,  157. 
DZ-Fenchylic    alcohol,     behaviour    of, 
towards      phosphorus      pentachloride 
(Wallach  and  Hertz),  A.,  i,  65. 
Fergnsonite  (?)  from  Swaziland  (Prior), 
A.,  ii,  434. 
an  endothermic  mineral  (Ramsay  and 
Travers),  a.,  ii,  35. 
Ferment,  proteolytic,  presence  of  a,  in 
fungi  (BouRQUELOTand  HjSrissey), 
A.,  i,  313. 
cellulose-digesting,  in  Helix  pomatia 
(Biedermann    and    Moritz),    A., 
ii,  166. 
Ferments,  secretion  of  (Dienert),  A., 
ii,  683. 
diastatic,  action  of,  on  inulin  (Chit- 
tenden and  Siviter),  A.,  ii,  310. 
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Ferments.     See  also  : — 
Enzymes. 
Yeast. 
Fermentation,    by    yeast-,  influence  of 
oxygen  and  mechanical  shaking  on 
(BucHNER  and  Rapp),  A.,  ii,  169. 
of   galactose   by  yeasts,    influence    of 
various  carbohydrates  on  (Dienert), 
A.,  ii,  442. 
of  sugars  by  yeasts  and  moulds  and 
influence     of     nitrogenous     matter 
thereon  (Dubourg),  A.,  ii,  376. 
alcoholic,  of  Barbary  figs  (Rolants), 
A.,  ii,  784. 
action  of  pancreas  on  (Lupine  and 

Martz),  a.,  ii,  442. 
the  formation  of  glycerol  in,  and 
influence  of  various  conditions  on 
(Laborde),  a.,  ii,  784. 
production  of  aromatic   substances 
from    vine  leaves    (Jacqtjemin), 
^  A.,  ii,  377. 
influence    of     various    poisons    on 

(Wehmer),  a.,  ii,  786. 
by  yeast,  relation  of,  to  food  supply 
(Stern),  T.,  205  ;  P.,  1898,  183. 
without  yeast  cells  (Buchner  and 
Rapp),  A.,  ii,  236,  606. 
lactic  (Claflin),  A.,  i,  12. 
schizomycetic  (EMMERLiNG),A.,ii,570. 
Ferns,  chlorophylls  and  other  constitu- 
ents of  (Stard),  a.,  ii,  792. 
Ferric  compounds.     See  under  Iron. 
/8-Ferricyanides  (Locke  and  Edv^^ards), 

A.,  i,  407. 
Ferrocyanides,  estimation  of  (Muller), 
A.,  ii,  616. 
estimation  of,  in  spent  gas  purifying 
material      (Donath      and     Mar- 
gosches),  a.,  ii,  527. 
Ferrous  compounds.     See  under  Iron. 
Ferulic  acid,  presence  of,  in  opoponax 

(TscHiRCH  and  Knitl),  A.,  i,  714. 
Fescue.     See  Agricultural  chemistry. 
Fever,  composition  of  the  urine  in  (  von 
Moraczewski),  a.,  ii,  441. 
excretion  of  chlorides  in  (Hutchison), 
A.,  ii,  168. 
Fibre,    estimation    of,    in   fodders  and 

foods  (Konig),  a.,  ii,  68. 
Fibrin,  chemical  process  in  the  forma- 
tion of,  from  fibrinogen  (Hammar- 
sten),  a.,  ii,  776. 
crystallisation    of     (Maillard),    A., 

i,  466. 
crystalline,  nature  of  so-called  (Dzierz- 

gowski),  a.,  ii,  777. 
solution  of,  by  bacteria,  in  presence  of 
chloroform       (Salkowski),       A., 
i,  724. 
ultimate  action  of  proteolytic  ferments 
on  (Harlay),  a.,  i,  656. 


Fibrinogen,  origin  of,  in  the  living  body 

(Mathews),  A.,  ii,  777. 
Fibroin,  action  of  acids  on  (Wetzel), 

A.,  i,  466. 
Fibrolite,  from  Aberdeenshire  (Heddle), 

A.,  ii,  497. 
Ficus  macropTiylla,  F.  elastica,  F.  nitiday 

F.    laevigata,   caoutchouc   from  (LiN- 

det),  a.,  ii,  508. 
Fiedlerite,  from  Laurion,  Greece  (Smith 

and  Prior),  A.,  ii,  483. 
Fig.    See  Agricultural  chemistry, 
FiUcic     acid,    and    its    diacetate,    di- 

chloride,  mono-,  di-,  tri-,  and  tetra- 

bromo-,    and    ^e^rachloro-derivatives, 

methyl,    ethyl,    and    diethyl     ethers 

(Boehm),  a.,  i,  804. 
Filtering  medium,   new  form  of  (Sar- 
gent and  Faust),  A.,  ii,  516. 
Filters,  asbestos  (Lohse),  A.,  ii,  801. 
Filtration  of  small  quantities  of  liquid 
(Winkler),  A.,  ii,  277. 

rate  of,  of  water  or  alcohol  through 
various  media,  and  of  organic  liquids 
(Hausser),  a.,  ii,  277. 
Fisetin,    potassium    derivative    of,  and 

Schmid's  disodium    derivative   (Per- 

kin),  T.,  441  ;  P.,  1899,  65. 
Fish,    digestibility    of    (Schulze),   A., 

ii,  509. 
Fishes,  metabolism  of  (Knauthe),  A., 

ii,  310. 
Fish  oils,  saponification  value  of  (Fah- 

rion),  a.,  ii,  711. 
Flames,     containing    vaporised     salts, 

electric  conductivity  and   luminosity 

of  (Smithells,  Dawson,  and  Wilson), 

A.,  ii,  722. 
Flash    points    of    organic     compounds 

(Raikow),  a.,  i,  847. 
Flavaniline      {i-amino-2' -phenyl-W - 

7nethylquinoline),  formation  of  (Brau- 

tigam),  a.,  i,  754. 
Flavescin,  use  of,  in  alkalimetry  (Gla 

ser),  a.,  ii,  573. 
Flavinduline,     condensation     of,    with 

deoxybenzoin  (Sachs),  A.,  i,  239. 
Flavone,   2-bromo-   (von   Kostanecki, 

and  Ludwig),  A. ,  i,  220. 
Flavone-group,      syntheses     in     (von 
Kostanecki),  A.,  i,  368. 

of  colouring  matters,  salts  of,  and  their 

acidic    and     basic    properties    and 

structure  (Perkin),  T.,  436,   450  ; 

P.,  1899,  65. 

Flour,  detection  of  sawdust  in  (Le  Roy), 

A.,  ii,  453. 
Fluoran,  amino-,  i-dia,mmo-,  nitro-,  and 

i-dinitro-   (Meyer  and  Friedland), 

A.,  i,  764. 
Fluorescein  as  an  indicator  (Waddell), 

A.,  ii,  83  ;  (G laser).  A.,  ii,  573. 
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Fluorescein,     derivative     (C20H15O2N3) 

and  ethylic  salt,  and  hydrochloride 

(Meyer and  Gross),  A.,  i,  946. 
hydrochloride      (Gattermann     and 

Oehmichen),  a.,  i,  514. 
phenylhydrazide,  and  dichloride,  and 

dimethylic    and     diethylic    ethers 

(Gattermann  and  Ganzert),  A., 

i,  514. 
Fluorescein,    thio-    (Gattermann  and 

Ganzert),  A.,i,  513. 
Fluorescence,  production  of,  by  bacteria 

(Jordan),  A.,  ii,  318. 
Fluorine   in  mineral  waters   (Carles), 

A.,   ii,    308;    (Parmentier),    A., 

ii,  501,  675 ;  (Lepierre),  A.,  ii,  602. 
preparation    of,    in    copper     vessels 

(Moissan),  a.,  ii,  593. 
detection  of,   in    wine   (Paris),    A., 

ii,  804. 
estimation   of   (Hempel  and  Schef- 

fler),  a.,  ii,  380. 
Fluorides,  physiological  action  of  (Bald- 
win), A.,  ii,  605. 
Fluor  spar,  decomposition  of,  by  oxalic 
or  tartaric  acid  (Patern6  and  Alvisi), 
A.,  ii,  17. 
Fodder,  estimation  of  fibre  in  (Konig), 

A.,  ii,  68. 
estimation  of  sugar  in  (Foerster),  A. , 

ii,  818. 
Foetus,  human,  inorganic  salts  and  iron 

in  the  (Hugounenq),  A.,  ii,  503. 
Food,    proteid,    digestibility   of    certain 

(Schulze),  a.,  ii,  509. 
artificial  digestion  of  constituents  of 

(Wedemeyer),  a.,  ii,  460. 
organic,  effect  of,  on  inorganic  meta- 
bolism (Pugliese),  a.,  ii,  40. 
detection  of  formaldehyde  in  (Jean), 

A.,ii,  704. 
detection  of  metals  in,  by  Kjeldahl's 

process  (Halenke),  A.,  ii,  696. 
detection  of  "saccharin"  in  (Haster- 

lik),  a.,  ii,  819. 
estimation  of  fat  in  (Methner),  A., 

ii,  821. 
estimation  of  fibre  in  (Konig),   A., 

ii,  68. 
tinned,  estimation  of  lead  in  (Carles), 

A.,  ii,  183. 
Forest  fires.   See  Agricultural  chemistry. 
Formaldehyde,  hydrate  of  (Del^pine), 

A.,  ii,  143. 
action   of,    on    ethylenic    glycol    and 

glyceryl  chlorhydrin  in  presence  of 

phosphoric  acid  (Verley),  A. ,  i,  665. 
action     of     hydrogen    peroxide     on 

(Harden),  P.,  1899,  158  ;  (Blank 

and    Finkenbeiner)   A.,    ii,    188, 

820  ;  (Kastle  and  Loevenhart), 


Formaldehyde,  action  of  mercuric  sul- 
phate on  (Denig^s),  a.,  i,  414. 
formation  of  morfose  from  (  Loew),  A. , 

i,  850. 
action  of,  on  derivatives  of  )3-naphthyl- 

amine  (Morgan),  P.,  1899,  9. 
action  of,  on  nitric  acid  (Vanino),  A., 

ii,  479. 
action  of  oxygen  on  solutions  of ;  alone 
and  in  presence  of  potash  and  plat- 
inum sponge  (Deli&pine),  a.,  i,  246. 
action  of,  on  proteids  (Lepieree),  A., 

i,  654. 
condensation     of,     with     quinaldine 

(Koenigs),  a.,  i,  389. 
condensation    of,    with  semicarbazide 

(Thiele  and  Bailey),  A.,  i,  109. 
action  of,  on  silver  haloids  and  thio- 

cyanate  (Vanino),  A.,  ii,  249. 
combination  of,  with  terpenes  (Krie- 

wiTz),  A.,  i,  298. 
action  of,  on  digestion  (Wedemeyer), 

A.,  ii,  460. 
action  of,  on  beet-root  seeds  (Jodin), 

A.,  ii,  44. 
detection  of  (Leonard  and  Smith), 
A.,  ii,  454  ;  (Neuberg),  A.,  ii,  580  ; 
(Vanino),  A.,  ii,  703. 
detection    of,    in    milk    (Leys),    A., 

ii,  819. 
detection   of,   in  food  stuff's  (Jean), 

A.,  ii,  704. 
estimation  of  (Blank  and  Finken- 
beiner),   A.,  ii,  188,   820  ;  (Neu- 
berg), A.,  ii,  580. 
estimation    of     small    quantities     of 

(Nicloux),  a.,  ii,  253. 
examination  of  (Smith),  A.,  ii,  188. 
Diformaldehyde         {dioxy  methylene), 
formation     of     (Grassi-Cristaldi 
and  Maselli),  A.,  i,  409. 
Metaformaldehyde,  heat  of  formation 

of  (Del^pine),  a.,  ii,  142. 
Paraformaldehyde    {trioxninethyle7ie\ 
heat  of  formation  of  (Del^pine), 
A.,  ii,  142. 
acetates  and  hydrate   of    (Grassi- 
Cristaldi    and    Maselli),     A., 
i,  409. 
c?zchloro-  (dickloromethylal),  and  the 
action  of  sodium   acetate  on  it  ; 
also  its  condensation  with  benzene 
(Grassi-Cristaldi  and  Maselli), 
A.,  i,  409. 
Formaldehyde-i>nitrophenylhydrazone 

(Bamberger),  A.,  i,  666. 
Formaltetrazylhydrazone,         dihromo- 

(Thiele),  A.,  i,  170. 
Formamide,  oxidation  of  (CEohsner  de 

Coxinck),  a.,  i,  509. 
^-Formamidodiphenylamine,     ^-chloro- 
(Jacobson  and  Strube),  A.,  i,  273. 
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rormamidoguanidine,   nitrate  (Thiele 

and  Manchot),  A.,  i,  167. 
Formamido-orcinol     (Heinrich),     A., 

i,  173. 
Formanilide,  oxidation  of  (CEchsner  de 
Coninck),  a.,  i,  509. 
i?-chloro-,   formation  of  (Chattaway 
and   Orton),    T.,   1049;  P.,  1899, 
153. 
Pormazyl,   nitro-,    conversion    of,    into 
diphenyloxytetrazolium        hydroxide 
(Bamberger),  A.,  i,  355. 
Formethylanilide  (Wheeler  and  John- 
son), A.,  i,  354,  431. 
rormhydroxamic  acid    and    its    ethers 

(Nef),  a.,  i,  109. 
Formic  acetic  anhydride  (B^hal)^   A., 

i,  734. 
Formic  acid,  surface  tension  of,  aqueous 
solutions  of  (Forch),  A.,  ii,  641. 
diflusion  velocity  and  association  of 

(Hufner),  a.,  ii,  9. 
influence    of,    on    formation   of   azo- 
compounds       (Goldschmidt     and 
BtJRKLE),  A.,  ii,  276. 
behaviour  of,  towards  cyclic  ketones 

(Klages),  a.,  i,  624. 
presence  of,  in  plants  and  production 
from  cane  sugar  (Lieben),  A.,  ii,  45. 
estimation     of    small    quantities     of 

(Nicloux),  a.,  ii,  253. 
estimation   of,    in   presence  of  acetic 

acid  (Leys),  A.,  ii,  132. 
separation  of    acetic,    propionic,    and 
butyric  acids  from   (Haberland), 
A.,  ii,  531. 
separation  of,  from  other  fatty  acids 
(Holzmann),  a.,  ii,  68. 
Formic     acid,      isomorphous     calcium, 
barium,  strontium,  and  lead  salts  of 
(Plathan),  a.,  i,  253. 
potassium  salt,  boiling  point  of  solutions 
of,  in  alcohol  (Krafft),  A.,  ii,  471. 
sodium  salt,  solubility  of  benzoic  acid 
in     solutions     of     (Noyes    and 
Chapin),  a.,  ii,  274. 
reaction  between  silver  acetate  and 
(NoYEs  and  Cottle),  A.,  ii,  205. 
zinc  salt,   dissociation  of  solutions  of 

(Calame),  a.,  ii,  145. 
amylic  salt,  density,  specific  rotation 
and  molecular  volume  of  (Frank- 
land),  T.,  358. 
action    of,    on    ethylic    sodiocyan- 
acetate  (Bollemont),  A.,  i,  736. 
orthethylic  and  orthomethylic  salts, 
action  of,  on  amylic  cyanacetate  in 
presence  of  acetic  anhydride  (Bolle- 
mont), A.,  i,  736. 
methylic  salt,  boiling  point  and  melt- 
ing    point    of    (Ladenburg     and 
Krugel),  A.   ii,  545« 


Formic  acid,  cyano-,    ethylic  salt,  con- 
densation    of,     with     ethylic    sodio- 
malonate  (Ruhemann  and  Cunning- 
ton),  T.,  786  ;  P.,  1899,  169. 
Formobenzyl-m-     and    -^-nitranilides, 
and  -anisidide,  j3-nitro-   (Paal    and 
Benker),  a.,  i,  587. 
Formoguanamine,     identity     of,    with 
diaminocyanuric  hydride  (Diels),  A., 
i,  558. 
)3-Formo-i?-nitrophenylhydrazide 

(Hyde),  A.,  i,  688. 
Formophenylhydrazide,   preparation    of 

(Leighton),  a.,  i,  50. 
Formose,  preparation  of,   by   means   of 
amorphous  lead  hydroxide  (de  Bruyn 
and  Alberda  van  Ekenstein),  A., 
i,  850. 
Formylcyanacetic    acid,    amylic     salt, 
and  its  sodium,    barium,    and  silver 
derivatives  (Bollemont),  A.,  i,  736.  - 
Formyl  phenyl  nitrogen  chloride  {formyl- 
chlora7mnobenzene),  and  ^-chloro-,  and 
2 : 4-c^ichloro-      (Chattaway       and 
Orton),  T.,  1049  ;  P.,  1899,  153. 
Formyl-m-xylidide  (Busch),  A.,  i,  496. 
Forsterite  from  Inverness-shire  (Clough 

and  Pollard),  A.,  ii,  667. 
Freezing      point,      determination      of 
(Shukoff),  a.,  ii,  588. 
of  dilute  solutions  of  sodium  mellitate 

(Taylor),  A.,  ii,  7. 
of  mixtures  of  acetic  acid  and  water 

(de  Coppet),  a.,  ii,  546. 
of  mixtures  of  acetone  and  water,  con- 
taining salicylic    acid,    phenol,   p- 
nitrophenol,  quiaol,  or  ether  (Wad- 
dell),  A.,  ii,  403. 
of  mixtures  of  dibenzyl  and  stilbene 
(Garelli    and    Calzolari),     A., 
ii,  732. 
of  mixtures  of  naphthalene  and  chloro- 

acetic  acid  (Cady),  A.,  ii,  405. 
of  mixtures  of  naphthalene    and  3- 

naphthol  (Bruni),  A.,  ii,  356. 
of  thymol,   depression  of,   by  amylic 

propionate  (Sohall),  A.,  ii,  640. 
of  water,   depression  of,  by  dissolved 
substances  (Raoult),  A.,  ii,  203. 
Friedelin  (Istrati  and  Ostrogovich), 

A.,  i,  772. 
Fructose.     See  Laevulose. 
Fulminic  acid,  mercury  salt,  constitution 
of  (Ley  and  Kissel),  A.,  ii,  486. 
as     a    detonator     (Alvisi),      A., 
ii,  647. 
Fumaric     acid,     equilibrium     between 
maleic  acid    and,    in    presence    of 
ammonia  (Bancroft),  A.,  ii,  411. 
compound    of,    with    sulphuric    acid 
(HooGEWERFF  and  VAN  DoRP),  A., 
i,  672. 
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Fumaric  acid,  magnesium  salt,  dissocia- 
tion of,  in  solution  (Calame),  A., 
ii,  145. 
ethylic  salt,  action  of  hypochlorous 
acid  on  (Henry  and  Aschmann), 
A.,  i,  258. 
methylic  salt,  molecular  weight  of,  in 
methylic    succinate    (Bruni    and 
GoRNi),  A.,  ii,  731. 
Fungi.     See  Agricultural  chemistry. 
Fungin,     preparation    of,     from    fungi 

(Tanret),  a.,  ii,  171. 
Fungoses,  preparation  and  properties  of 

(Tanret),  A.,  ii,  171. 
Funnel,   separating   (Kahlbaum),    A., 

ii,  277  ;  (Stober),  A.,  ii,  552. 
Furfuraldehyde    {furfurol),    formation 
of,  from  starch,  dextrin  and  gums 
(Sestini),  a.,  i,  103. 
oxidation  of,  with  hydrogen  peroxide 
(Cross,  Bevan,  and  Heiberg),  T., 
747;  P.,  1899,  130. 
condensation    of,     with     2-acetyl-l- 
naphthol  (Keller  and  von  Kos- 
TANECKI),  A.,  i,  525. 
action  of,  on  argon  (Berthelot),  A., 

ii,  653. 
action  of  bromine  and   chlorine  on 

(Simonis),  a.,  i,  741. 
condensation  of,  with  malonic  acid  and 
aniline  (Knoevenagel),  A.,  i,  145. 
Furfuraldime,  hydrochloride  of  (Busch 

and  Wolff),  A.,  i,  950. 
Furfuran      (furan),      preparation     of 
(Freundler),  a.,  i,  120. 
conductivity  of  solutions  of  potassium 
chloride  and  iodide,  and  of  sodium 
bromide  and  iodide  in  (Euler),  A., 
ii,  462. 
derivatives  from  benzoin  and  phenols 
(Japp  and  Meldrum),    T.,   1035; 
P.,  1899,  167. 
Furfnroids   in    sugar-beet  (Stoklasa), 

A.,  ii,  792. 
o-Furfarylbutanone      (Harries      and 

Kaiser),  A.,  i,  578. 
Furfurylcarbinol    {furfurylic   alcohol), 
physical   constants  of  (Andr^),    A,, 
i,  578. 
j8-Furfuryl-a-dimethylenelactic       acid, 

ethylic  salt  (Dain),  A.,  i,  421. 
Furfnrylhydroresorcinol,  electrical  con- 
ductivity   of   (von    Schilling    and 
VorlXnder),  A.,  i,  879. 
2-Furfurylideneaceto-l-naphtliol  and  its 
acetyl      derivative      (Keller      and 
VON  Kostanecki),  a.,  i,  525. 
Furfurylideneacetone,  action  of  hydro- 
chloric acid  on  (Kehrer  and  Igler), 
A.,  i,  568. 
reduction  of  (Harries  and  Kaiser), 
A.,  i,  578. 


Furfurylideneacetophenone,  action  of 
hydrogen  chloride  on  (Kehrer  and 
Igler),  A.,  i,  569. 

Furfnrylidenediacetoacetic  acid,  ethylic 
salt  (  Knoevenagel  and  Wedemeyer), 
A.,  i,  215. 

Furfurylidenemalonic  acid,  ethylic 
salt  (Knoevenagel  and  Giese),  A., 
i,  117. 

3-Furfuryl-l-methyl-5-c?/cZohexenone 
and  its   oxime  (Knoevenagel    and 
Wedemeyer),  A.,  i,  215. 

3-Furfnryl-l-methyl-5-c2/cZohexenone- 
carboxylic  acid,  ethylic  salt  (Knoe- 
venagel    and     Wedemeyer),     A., 
i,  215. 


G. 


Gabbro,  amphibole-,  from  Sierra  Nevada, 
U.S.A.    (Turner    and    others),    A., 
ii,  498. 
Gahnite  {kreittonite)  from  N.    Carolina 

(Hidden  and  Pratt),  A.,  ii,  300. 
Galactose,  fermentation  of  (Dienert), 
A.,  ii,  442. 
fermentation  of,  by  yeasts  and  moulds, 
in  presence  of  nitrogenous  matter 
(Dubourg),  a.,  ii,  376. 
oxidation  of,  by  hydrogen  peroxide  ; 
methylpheiiylhydrazone   (Moerell 
and   Crofts),    T.,    790  ;   P.,  1899, 
100. 
oxidation    of,   by  sorbose    bacterium 

(Bertrand),  a.,  ii,  170. 
fate  of,  after  injection   into   the   cir- 
culation (Pavy),  a.,  ii,  677. 
detection     of     (Gawalowski),     A., 

ii,  255. 

estimation  of  mannose  in  presence  of 

(Bourquelot  and  H^rissey),  A., 

ii,  817. 

Galanga  root,    crystalline    constituents 

of  (CiAMiciAN  andSiLBER),  A.,  i,  537. 

Galbanic  acid,  sublimation  product  of 

(TscHiRCH  and  Knitl),  A.,  i,  714. 
Galbanum  resin,  non-conversion  of,  into 
galbanic  acid  (Tschirch  and  Knitl), 
A.,  i,  714. 
Galena  from  Servia  (Rausar),  A.,  ii,  667, 
zinciferous,    from   Utah   (Miers  and 

Hartley),  A.,  ii,  432, 
estimation  of  lead  in  (Moldenhauer), 
A.,  ii,  58  ;  (Schneider),  A.,  ii,  250. 
Galipene,  from   oil   of  Angostura   bark 

(Beckurts  and  Troeger),  A.,  i,  64. 

Gallacetophenone    {trihydroxyacetophen- 

onc),  action  of  potassium  acetate  on 

(Perkin),  T.,  443  ;  P.,  1899,  65. 

condensation    of,    with    benzaldehyde 

(Rupe  and  Leont^eff),  A.,  i,  371. 
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Gallein,  use  of,  in  alkalimetry  (Glaser), 

A.,ii,  573. 
Gallic     acid     (3:4:  h-trihydroxyhenzoic 

acid),  action  of  sodium  on,  in  alcohol 

(Kunz-Krause),  a.,  i,  200. 
detection  of  (Todeschini),  A.,  ii,  341 ; 

(Griggi),  a.,  ii,  581. 
separation  from  tannin  (Vignon),  A., 

ii,  135. 
Gallotannic    acid,    optical    activity    of 

(Rosenheim and  Schidrowitz),  P., 

1899,  67. 
analysis  of  (Heinemann),  A.,  ii,  455. 
Ganglia,  sympathetic,  physiological 
action  of  extracts  of  (Cleghorn),  A., 
ii,  569. 
Garnet  from  Mexico  (Lenk),  A.,  ii,  305. 
from   the    Urals    (Worobi^eff),    A., 

ii,  671. 
pseudomorphous,  from  the  Urals  (von 

Jerem^eff),  a.,  ii,  671. 
optical  anomalies  of  (Karnojitsky), 

A.,  ii,  37. 
soda-,    artificial    (Moeozewicz),    A., 

ii,  764. 
See  also  Hessonite. 
Gas,  inflammable,  in  metalliferous  mines 

(Nordenstrom),  a.,  ii,  370. 
natural,   from   Point  Abino,    Canada, 

hydrogen  sulphide   in    (Phillips), 

A.,  ii,  35. 
Gas  analysis,  absorption  of  nitric  oxide 

in  (Divers),  T.,  82  ;  P.,  1898,  221. 
estimation  of  sulphur  (Phillips),  A., 

ii,  35. 
Gases  evolved  on  heating  minerals,  &c., 

origin  of  (Travers),  A.,  ii,  769, 
of  the  argon -helium  type  (Brauner), 

A.,  ii,  360. 
unknown,   in  the  corona  (Lockyer), 

A.,  ii,  717. 
physical  properties  of  (Leduc),    A., 

ii,  354. 
specific  heats  of,  and  mechanical  equi- 
valent of  heat  (Leduc),  A,,  ii,  725. 
heat  of  solution  of  (Schiller),  A., 

ii,  357. 
mixing  of,  increase  of  pressure  caused 

by,  and  compressibility  of  the  mix- 
ture (Berthelot),  a.,  ii,  466. 
osmotic  pressure  in,  determination  of 

(Kistiakowski),  a.,  ii,  730. 
compressed,  volatilisation  of  solids  and 

liquids  in  (Villard),  A.,  ii,  143. 
solution  of  iodine  in   (Brown),    P., 

1898,  244. 
solution  of,  in  liquids,  invasion  and 

evasion  coefficients  in  (Bohr),  A., 

ii,  641. 
velocity  of  explosion  of  (Chapman), 

A.,  ii,  591. 
hydrates  of  (Villard),  A.,  ii,  151. 


Gases,   measurement  of   (Bleier),   A., 

ii,  51. 
Gas-generator  (Jager),  A.,  ii,  87. 
Gas-oil,  products  of  destructive  distilla- 
tion of  (MiJLLER),  A.,  i,  27. 
Gas-washing  apparatus  (Foerster),  A., 

ii,  805. 
Gaseous     currents,     synchronous     ap- 
paratus   for    obtaining    (Marboxttin 
and  PificouL),  A.,  ii,  517. 
Gaseous  reactions,  dynamics  of  (  Boden- 

stein),  a.,  ii,  548. 
Gastric    juice,    composition   of  human 
(ScHiJLE),  A.,  ii,  40. 
detection    of    hydrochloric     acid    in 
(Raikow),  a.,  ii,  52. 
Gastro-enteritis,    fat    in    the    liver    of 
infants    suffering    from    (Thiemich), 
A.,  ii,  233. 
Gelatin,  absorption  spectrum  of  (Blyth), 
T.,  1166;  P.,  1899,  175. 
detection  of  (Gnezda),  A.,  ii,  715. 
detection  of,  in  albumin  (Bonnema), 

A.,  ii,  196. 
detection  of,   in  chocolate  (Onfroy), 

A.,  ii,  76 
estimation    of,    in    gums    and    foods 
(Trillat),  a.,  ii,  196. 
Gelatin-dynamite,  analysis  of  (Smith), 

A.,  ii,  528. 
Gelsemic  acid,  identity  of,  with^S-methyl- 
sesculetin  ;     and     reduction     product 
(Schmidt),  A.,  i,  72. 
Genistein   and  its  triacetyl  and    tetra- 
bromo-derivatives,     dimethyl      ether, 
decomposition    products    and    dyeing 
properties   (Perkin  and  Newbury), 
T.,  832,  P.,  1899,  179. 
Genista  tindoria,  colouring  matters  and 
dyeing    properties    of    (Perkin    and 
Newbury),  T.,  830  ;  P.,  1899,  179. 
Gentian  root,  hydrolysis  of  constituents 
of  (BouRQUELOT  and  H^rissey),  A., 
i,  93,  840. 
Geocronite  from  Sweden  (Guillemain), 

A.,ii,  757. 
Geranial,     identity     of,      with     citral 
(Semmler),  a.,  i,  223. 
from   lemon -grass   oil    (Stiehl),    A., 
i,  67. 
Geranic  acid,  conversion  of,  into  citron- 

ellic  acid  (Tiemann),  A.,  i,  190. 
Geraniol      {lemonol)      from      Z-linalool 
(Stephan),  a.,  i,  68. 
in    oils    of    neroli    and    petit    grain 
(Charabot  and  Pillet),  A.,  i,  620. 
in  oil  of  petit  grain  (Passy),  A.,  i,  65. 
action  of  alcoholic  potash   on    (Tie- 
mann), A.,  i,  184. 
behaviour  towards  formic   and  acetic 
acids,  phthalic  anhydride,  and   sul- 
phuric acid  (Stephan),  A.,  i,  920. 
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Oeraniol,     conversion     into     terpineol 
(Stephan),  a.,  i,  920. 
tetrdhvomide  (Flatau    and  Labb6), 
A.,  i,  409. 
i5o-Geraniolene  ^e^rabroniicles,  reduction 
(von    Baeyer   and    Villiger),    A., 
i,  921. 
Geranium  oil,   composition   of  (Schim- 
MEL  and  Co.),  A.,  i,   299;   (Flatau 
and  Labb^),  A.,  i,  534. 
Geranylidene-acetone.     See  rp-lonone. 
Gerhardtite,  formation  of  (Bourgeois), 

A.,  ii,  157. 
Germanium,  discovery  of   (Winkler), 

A.,  ii,  297. 
Germination.     See   Agricultural    chem- 
istry. 
Gilsonite.     See  Uintahite. 
Gismondite,    vapour  pressure  of  (Tam- 

mann),  a.,  ii,  8. 
G-land,     submaxillary,     metabolism    in 
during   secretion    (Henderson),    A., 
ii,  774. 
Glass  resembling  moldavite  (John),  A., 

ii,  768. 
I    composition  and  electrical  properties 
of  (Gray  and  Dobbie),  A,,  ii,  541. 
electrical  absorption  and  dispersion  of 

(Lowe),  A.,  ii,  201. 
heat  conductivity  of  (Winkelmann), 

A.,  ii,  399. 
ordinary  and  Jena,  coefficient  of  ex- 
pansion    of      (Ladenburg      and 
Krugel),  a.,  ii,  467. 
gradual  change  in  volume  of   (Mar- 
chis),  a.,  ii,  545. 
Glauber  salt.     See  Mirabilite. 
Glaucamphiboles      (Rosenbuch),      A., 

ii,  601. 
Glauconite  from  Russia  (Glinka),  A., 
ii,  112. 
action  of  reagents  on  (Glinka),  A., 
ii,  112. 
Glaucophane-rocks,    origin   of  (Rosen- 

busch),  a.,  ii,  601. 
Globin,  reactions  of  (Bang),  A.,  i,  836. 
Globulin,  egg-,  crystalline,  and  its  hydro- 
chloride (Panormoff),  a.,  ii,  654. 
of  blood-serum,  different   varieties   of 
(de  Kerckhof),  a.,  ii,  231. 
Glomelliferin  from   Parvielia,  glomelli- 

fera  (Zopf),  A.,  i,  716. 
Gluconasturtiin  (Gadamer),  A.,  i,  930. 
Gluconic    acid,  oxidation   of;    phenyi- 
hydrazide  (Ruff),  A.,  i,  869. 
oxidation  of,  by  a  bacterium  (BoUT- 
Roux),  A.,  i,  259. 
<i-Gluconic  acid,  calcium  salt,  oxidation 
of,    by   means   of    hydrogen  peroxide 
(Ruff),  A.,  i,  324. 
Glucoproteid  from  ox-blood   (Zaneth), 
A.,  i,  180. 


Glucosamine  {chitosamine)  (de  Bruyn), 

A.,  i,  5. 
free,  preparation  and  decomposition  of ; 

pentacetyl  derivatives   (de   Bruyn 

and  Alberdavan  Ekbnstbin),  A., 

i,  732. 
from  ovimucoid  (Seeman),  A.,  i,  465. 
hydrochloride,  o-  and  )3- modifications 

and  their  rotatory  power  (Tanret), 

A.,  i,  246. 
chloride,   fate  of,  in  the  animal  body 

(Fabian),  A.,  ii,  503. 
dl-Glucosamine,  action  of  methy lie  alcohol 

on  (Sjollema),  a.,  i,  732. 
Glucose,  commercial,  estimation  of  total 
carbohydrate  in  (Rolfe  and  Faxon), 
A.,  ii,  188. 
(^-Glucose.     See  Dextrose. 
Glucoside,  presence  of  a,  in  cotton  flowers, 

and  dyeing  properties  of  (Perkin), 

T.,  825  ;  P.,  1899,  161. 
synthetical  preparation  of  (Ryan),  T., 

1054;  P.,  1899,  196. 
yielding  caffeine  and  theobromine  on 

decomposition    (Schweitzer),    A. , 

i,  300. 
action  of  moulds  on  (Puriewitsch), 

A.,  ii,  683. 
in  vine-leaves,  influence  of,  on  yeasts  in 

the  must  (Jacquemin),  A.,  ii,  377. 
Glucosides.     See  also  : — 
Absinthin. 
iEsculin. 
Agoniadin. 
Amygdalin. 
Arbutin. 

Carvacrylglucoside. 
Cheiranthin. 
Cocaonin. 
Coniferin. 
Digitalein. 
Digitaligenin. 
Digitalin. 
Digitonin. 
Digitoxigenin. 
Digi  toxin. 
Gluconasturtiin. 
Glucotropaeolin. 
Hederin. 
Helicin. 
Hesperidin. 
Kolanin. 

o-Methylglucoside . 
Myrticolorin. 
)3-Naphthylglucoside. 
Ouabain. 
Osyritrin. 
Phloridzin. 
Plumieride. 
Plumieridic  acid. 
Quercitrin. 
Rutin. 
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Glucosides.     See : — 
Solanin. 
Strophanthin. 
o-  and  ^-Tolylglucoside. 
Vicin. 

Violaquercitrin. 
Xanthorhamnin. 
Glucosines,   o-  and  /8-   (Tanhet),    A., 

i,  246. 
CHucotropeeolin,  from  oil  of  Tropceolum 

majios  (Gadamer),  A.,  i,  535,  930. 
Glutaconic    acid    {pi^opylenedicarboxylic 
acid),  ethylic  salt,  action  of  ethylic 
formate    on     (Pechmann),     A., 
i,  869. 
and  its  sodium  derivative  ;  also  the 
action  of  methylic  iodide   on   it 
(Henrich),  a.,  i,  794. 
isonitroso-,    ethylic    salt  (Henrich), 
A.,  i,  794. 
Glutamic  acid,  presence  of,  in  yeast  ex- 
tract (Wroblewski),  a.,  ii,  170. 
(^-Glutamic    acid,    rotatory    power    of 

(Fischer),  A.,  i,  889. 
Glutamine,     formation    of,     in    plants 

(Schulze),  a.,  ii,  240. 
Glutaric  acid,  formation  of  (Bone  and 
Sprankling),  T.,  850. 
potassium  salt,  heat  of  formation  of 

(Massol),  a.,  ii,  80. 
Z-amylic   salt,   molecular  rotation    of 

(Walden),  a.,  ii,  622. 
ethylic    salt,   condensation    of,    with 
ethylic  phthalate  (Dieckmann),  A., 
i,  914. 
Glutaric  acid,  )3-bromo-,  and  action  of 

soda  on  (Wislicenus),  A.,  i,  736. 
Gluten,  wheat-,  proteids  of  (Ritthau- 
sen),  a.,  i,  724;  (Morishima),  A., 
i,  466. 
Glutolin  from  blood-serum,  and  its  de- 
composition (Faust),  A.,  i,  466. 
■Glyceraldehyde,  from  action  of  water  on 
c^^bromopropaldehyde  (db  Brutn), 
A.,  i,  110. 
•    from  oxidation  of  glycerol  by  hydrogen 
peroxide  in  presence  of  iron  (Fen- 
ton  and  Jackson),  T.,  4  ;  P.,  1898, 
240. 
action  of  yeast  on  admixed  dihydroxy- 
acetone     and     (Emmerling),     A., 
ii,  318. 
r-Glyceraldehyde,    synthesis    and    pro- 
perties of  (Wohl),  a.,  i,  11. 
^Glyceric     acid     {aB-dihydroxypropionic 
acid),   preparation  of  (ZiNNo),  A., 
i,  13. 
copper  salt,  dissociation  of,  in  solution 

(Calame),  a.,  ii,  145. 
•ethereal  salts,  densities,  specific  rota- 
tions   and    molecular    volumes    of 
(Frankland),  T.,  354. 


Glycerides,  detection  of,  in  fatty  mixtures 

(Cochenhausen),  a.,  i,  251. 
Glycerol  (glycerin),  presence  of,  in  yeast- 
extract        (Wroblewski),        A., 
ii,  170. 

influence  of  various  conditions  on 
formation  of,  in  alcoholic  fermenta- 
tion (Laborde),  a.,  ii,  784. 

heat  conductivity  of  (Atjbel),  A., 
ii,  354. 

molecular  depression  of  vapour  pres- 
sure of  aqueous  solutions  of  (DlBT- 
ERICI),  A.,  ii,  403. 

action  of  hydrogen  peroxide  on,  in 
presence,  and  in  absence,  of  iron 
(Fenton  and  Jackson),  T.,  4  ;  P., 
1898,  240. 

action  of  ozone  on  (Otto),  A., 
ii,  282. 

oxidation  of,  by  atmospheric  oxygen 
in  sunlight  in  presence  of  iron 
(Fenton  and  Jackson),  T.,  10  ;  P., 
1898,  240. 

oxidation  of,  with  platinum  black 
(Emmerling),  A.,  ii,  318. 

formation  of  morfosazone  and  lyceros- 
azone  from  (Loew),  A.,  i,  850. 

nitration  of,  with  nitrous  acid 
(Auzenat),  a.,  ii,  132. 

nitrate,  the  heat  test  for  (Aczenat), 
A.,  ii,  132. 

diallylic,  di*soamylic,  diethylic,  di- 
methylic,  and  dipropylic  ethers  of 
(ZuNiNO),  A.,  i,  410. 

detection  of  (Grunhut),  A.,  ii,  253  ; 
(Gawalowski),  a.,  ii,  255. 

estimation  of  (Rich  ardson  and  Jaff^  ), 
A.,ii,  64 

estimation  of,  in  fermented  liquids 
(Laborde),  A.,  ii,  816. 

estimation  of,  in  sweet  wines  (Fabris), 
A.,  ii,  131. 

estimation  of  arsenic  in  (Bennett), 
A.,  ii,  519. 

estimation  of  dry  substance  in  (Benz), 
A.,  ii,  816. 
Glycerophosphoric  acid,  velocity  of  de- 
composition of  (Cavalier  and  Pou- 

get),  a.  ,  i,  660. 
Glyceryl  chlorhydrin,  methylene  deriva- 
tive (Verley),  a.,  i,  666. 
Glycide,  action  of  ammonia  and  amines 

on  (Knorr  and  Knorr),  A.,  i,  411. 
Glycidic  acids,  formation  of,  from  oleic, 

isooleic,  and  elaidic  acids  (Albitzky), 

A.,  i,  863. 
Glycine.     See  Glycocine. 
Glycineaminoether,  dihydrochloride  of, 

and  the  action  of  nitrous  acid  on  it 

(Curtius),  a.,  i,  9. 
Glycocholic  acid,  detection  of  (Yitali), 

A.,  ii,  342  ;  (Gnezda),  A.,  ii,  715. 
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Olycocine  {glycocoll,  aminoacetie  acid), 
synthesis  of  (Bourcet),  A.,  i,  563. 

preparation  of  (Auger),  A.,  i,  667. 

as  a  decomposition  product  of  proteids 
(Spiro),  a.,  ii,  777. 

oxidation  of  (Coninck),  A.,  i,  509. 

mercury  compound  of,  constitution  of 
(Kieseritzky),  a.,  ii,  395;  (Ley 
and  Kissel),  A.,  ii,  485. 

formation  of,  in  the  body  ("Wiener), 
A.,  ii,  164. 
Glycocoll.     See  Glycocine. 
Glycogen,  formation  of,  in  yeast-extract 
(Kayser    and    Boullanger),    A., 
ii,  236  ;  (Cremer),  A.,  ii,  606. 

action  of  nucleo-proteids  on  (Bottazzi), 
A.,  i,  839. 

of  liver,  causes  of  conversion  of,  into 
dextrose  (Noel  Paton),  A.,  ii,  312. 

fate  of,  after  injection  into  the  circula- 
tion (Pavy),  a.,  ii,  677. 

in  the  animal  body,  influence  of  inan- 
ition on  (PFLtJGER),  A.,  ii,  604. 

influence  of  experimental  jaundice  on 
the  formation  of  (von  Reusz),  A., 
ii,  168. 

amount  of,  in  the  frog  at  different 
seasons  (Athanasiu),  A.,  ii,  438. 

storage  of,  in  the  liver  of  molluscs 
(Biedermann  and  Moritz),  A., 
ii,  438. 

estimation  of  (Weidenbaum  ;  Pfliig- 
er),  a.,  ii,  529 ;  (Pfluger  and 
Nerking),  a.,  ii,  819. 

estimation     of,      in     meat     extracts 
(Lebbin),  a.,  ii,  256. 
Glycol.     See  Ethylenic  glycol. 
GlycoUamine,    heat    of    formation    of 

(Berthelot  and  Andr6),  A.,  ii,  400. 

Glycollic  acid,  presence  of,  in  sugar-cane 

and  its  eff'ects  (Shorey),  A. ,  ii,  507. 

solutions,  solid  and  liquid  of,  in 
naphthalene  (Cady),  A.,  ii,  405. 

phenylurethane,  and  its  ethylic  salt 
(Lambling),  a.,  i,  52. 

mercury  salt,  dissociation  and  con- 
ductivity of  (Ley  and  Kissel),  A., 
ii,  486. 

Z-amylic  salt,  molecular  rotation  of 
(Walden),  a.,  ii,  622. 

ethylic  salt,  chlorocarbonate,  carb- 
amate, and  nitrocarbamate  of,  and 
its  silver  and  potassium  derivatives 
(Thiele  and  Dent),  A.,  i,  15. 
Glycollic  acid,  dinmino-  {diaminooxalic 
acid),  hydrochloride,  and  the  action 
of  methylic  alcohol  on  it  (AnschiJtz 
and  Stiepel),  A.,  i,  572. 

imino-  {iminooxalic  acid),  formation  of, 
and  the  action  of  methylic  alcohol 
on  it  (Akschutz  and  Stiepel),  A., 
i,  572. 


Glycollic  aldehyde,    from   oxidation  ol 
ethylenic  glycol  by  hydrogen   per- 
oxide in  presence  of  iron  (Fenton 
and  Jackson),    T.,    2;    P.,    1898, 
240. 
crystalline,  and  its  osazone  and  cupric 
reducing  power  (Fenton  and  Jack- 
son), T.,  675;  P.,  1899,  119. 
Glycollonitrile,    heats    of    combustion, 
formation,  solution   and  hydrolysis 
of  (Berthelot  and    Andk£),   A., 
ii,  400. 
action  of  cuprous   chloride   on   (Ra- 
baut),  a.,  i,  557. 
Glycollonitrilephenylurethane    (Lamb- 
ling),  A.,  i,  52. 
Glycosuria,  causes  of  pancreatic  (Tuck- 
ett),  a.,  ii,  676. 
phloridzin,  source  of  sugar  in  (Kuma- 
GAWA  and  Miura),  A.,  ii,  776. 
Glycosyl-dihydroxycinnamic  acid,  action 
of    sodium    on,    in    alcohol    (Ktjnz- 
Krause),  a.,  i,  201. 
Glycuronic    acid,    action    of  ^-brorao- 
phenylhydrazine    on      (Neuberg), 
A.,  i,  933. 
conjugation  of,    with   thymol   in   the 
body  (Katsuyama  and  Hata),  A., 
ii,  117. 
Glycyrrhizin,     detection     of     (Gawa- 

lowski).  A.,  ii,  255. 
Glyoxal,  action  of  ethylenediamine  on 

(Kolda),  a.,  i,  328. 
Glyozalhisaminognanidine,  and  its  salts 

(Thiele  and  Dralle),  A.,  i,  8. 
Glyoxylic    acid,    chloro-,    ethylic    salt 
{cthyloxalic  chloride),  condensa- 
tion of,;  with  diphenyl  (Rous- 
set),  a.',  i,  292. 
behaviour  of,    towards  o-ethoxy- 
naphthalene     (Rousset),     A., 
i,  297. 
action  of,  on  ethylic  sodiomalonate 
(Bouveault),  a.,  i,  416. 
Gmelinite,   vapour    pressure    of    (Tam- 

MANN,  A.,  ii,  8. 
Gold  from  N.    Carolina   (Hidden  and 
Pratt),  A.,  ii,  301. 
presence  of,  in  sediment  from  copper 

refining  (HoLLARD),  A.,  ii,  452. 
colloidal  solutions  of,  coagulation  of, 
by    zinc     chloride     (Stark),     A., 
ii,  644. 
dissolution  of,  in  electrolytes  (Mar- 

GUELEs),  A.,  ii,  200. 
solubility  of,  in  solutions  of  alkali 
cyanides,  influence  of  oxidising 
agents  on  (Noelting  and  Forel), 
A.,  ii,  755. 
Gold  salts,  absorption  of  Rontgen  rays 
by  (Hubert  and  Reynaud),  A., 
ii,  586. 
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Gold   salts,    reduction   of,    by  calcium 
carbide;  alloys  with  calcium  (Taeijgi), 
A.,  ii,  749. 
Gold  solutions,  action  of  antimony  tri- 
oxide        on       (Harding),        A., 
ii,  490. 
electrolysis     of ;     aurous    and    auric 
chlorides  in  electrolytic  solutions  of 
(Wohlwill),  a.,  ii,  105,  106. 
Gold  chloride  {auric  chloride),  action  of 
light  on  solutions  of  (Sonstadt) 
P.,  1898,  179. 
conductivity  of,  temperature  coeffi 
cient  of,  in  alcoholic  ether  (Cat 
TAKEO),  A.,  ii,  355. 
hydrated,  electrolysis  and  constitu 
tion  of  (HiTTORFandSALKOWSKi) 
A.,  ii,  398. 
influence  of,  on  the  reaction  between 
potassium      permanganate      and 
hydrochloric  acid  (Wagner),  A., 
ii,  275. 
Auri-chloride,  and  -bromide  of  praseo- 
dymium (Scheele),  a,,  ii,  99. 
Auroazoimide  of  sodium  (Curtitjs  and 

Rissom),  a.,  ii,  92. 
telluride  from  Colorado  (Hobbs),  A., 
ii,  493. 
Gold,  estimation  and  separation  of: — 
estimation  of  ( Vanino  and  Seemann), 

A.,  ii,  579. 
estimation  of,  volumetrically  (Peter- 
son), A.,  ii,  253. 
estimation  of,  in  presence  of  platinum, 
palladium,  copper,  zinc,  nickel,  or 
cobalt  (Kollock),  A.,  ii,  811. 
estimation  of,  in  telluride  ores  (Ful- 
ton), A. ,  ii,  63. 
separation  of   platinum   and  iridium 
from  (Vanino  and  Seemann),  A., 
ii,  579. 
Goldschmidtite  from  Colorado  (Hobbs), 

A.,  ii,  493. 
Gooseberry.    See  Agricultural  chemistry. 
Goslarite  from   Aachen    (Graff),    A., 
ii,  303. 
cupriferous,   from    Kansas   (Rogers), 
A.,  ii,  667. 
Gossypetin,    and    salts,   hexacetyl   and 
monopotassium  derivatives,  and  dye- 
ing properties  (Perkin),  T.,  825  ;  P., 
1899,  161. 
Gossypium  herlaceum  flowers,  the  colour- 
ing matter  of  (Perkin),  T.,  441,  825  ; 
P.,  1899,  66, 161. 
Gossypol,   from  cotton  seeds   (March- 

lewski),  a.,  i,  821. 
Grains  of  Paradise,   oil  of  (Schimmel 

and  Co.),  A.,  i,  63. 
Granatic  acid  (Piccinini),  A.,  i,  829. 
Granatoline,  oxidation  of  (Piccinini), 
A.,  i,  829. 


Granatonine,  and  salts,  and  nitroso-,  and 

substitution    derivatives  (Piccinini), 

A.,  i,  829. 

Granite,  from  British  Columbia  (Gwil- 

LiM  and  Johnson),  A.,  ii,  498. 

from  the  Riesengebirge  (Milch),  A., 

ii,  112. 
from   Sierra  Nevada,    U.S.A.    (Tur- 
ner and  others).  A.,  ii,  498. 
Granite- laterite    from    the    Seychelles 

(Bauer),  A.,  ii,  565. 
Grape  cure,  effects  of,   on  human  meta- 
bolism (Laquer),  a.,  ii,  773. 
Grapes,     French,    progressive    develop- 
ment,   and    changes    in    the    con- 
stituents of ;  nature  of  the  phloba- 
phen  in  (Girard  and  Lindet),  A., 
ii,  445. 
detection  of   malic  acid  in  (Girard 

and  Lindet),  A.,  ii,  454. 
estimation  of  copper  and  mercury  in 
(ViGNON     and     Barrillot),     A., 
ii,  452. 
Graphite  from  Austria  (John  and  Eich- 
leiter),  a.,  ii,  493. 
from  Ceylon  (Diersche),  A.,  ii,  500. 
from     Moravia,    minerals     associated 

with  (Kovar),  a.,  ii,  671. 
action  of  sulphuric  acid  on  (Berthe- 
lot),  a.,  ii,  286. 
Graphitic   acid,  |preparation  of  (Stau- 

denmaier),  a.,  ii,  481. 
Grass.     See  Agricultural  chemistry. 
Guaiacol,    action    of    sodium     on,    in 
alcohol  (Kunz-Krause),  A.,  i,  200. 
picrate    (Bouveault),    A.,    i,    264 ; 

(Bosoogrande),  A.,i,  427. 
detection    of    (Fonzes-Diacon),    A., 
ii,  388. 
Guaiacol,     ^Wchloro-,     dihromo-,    and 
^e^rabromo-  (Cousin),   A.,  i,  200. 
nitro-,  c^mitro-,  and  acetate  (Komppa), 
A.,  i,  347. 
Guaiacum  tincture,  use  of,  in  alkalimetry 

(Glaser),  a.,  ii,  573. 
Guaiacylic     carbamate,     and     phenyl- 
carbamate    (Morel),    A.,    i,    876, 
877. 
carbonate,  oxidation  of  (Cazeneuve), 

A.,  i,  296. 
chlorocarbonate  (Barral  and  Morel), 

A.,  i,  747,  802. 
methylic,  ethylic,  propylic,  isobutylic, 
woamylic,    benzylic     and   ^-tolylic 
carbonates    (Morel),     A.,    i,    586, 
876. 
Guanazylmethane,  m-nitro-  (Wedekind 

and  Bronstein),  A.,  i,  828. 
Guanidine,  silver  derivative  of  (Thiele), 
A.,  i,  7. 
amino-,  preparation  of,  and  its  hydro- 
gen carbonate  (Thiele),  A. ,  i,  7. 
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Guanidine,  amino-,  condensation  of,  with 
aliphatic    aldehydes    and    ketones 
(Thiele  and  Dralle),  A.,  i,  7. 
nitroso-  (Hantzsch,  SchOmann,  and 
Engler),  a.,  i,  686. 
Guanidinecarboxylazide,   hydrochloride 
of,  and  action  of  alcohol  on  (Thiele 
and  Uhlfelder),  A.,  i,  119. 
Guanidineglyoxylic       acid,        amino- 

(Thiele  and  Dralle),  A.,  i,  7. 
Guanidinepyruvic  acid,  amino-,  and  salts 
(Wedekind    and    Bronstein),    A., 
i,  828. 
Guano.     See  Agricultural  chemistry. 
Guanylic  acid,  its  osazone  and  decompo- 
sition products  (Bang),  A.,  i,  179. 
Guejarite,  artificial  (Sommerla.d),  A., 

ii,  216. 
Guitermanite,    artificial    (Sommeblad), 

A.,  ii,  218. 
Gum,   from    opoponax   (Tschirch    and 
Knitl),  a.,  i,  714. 
thickness  of  layers  of,  required  to  pro- 
tect wax  from  the  action  of  carbon 
«Z*sulphide  (MiJLLER-ERZBACH),  A., 
ii,  412. 
formation  of  furfuraldehyde  from  (Ses- 

TiNi),  A.,  i,  103. 
detection  of,  in  albumin  (Bonnema), 

A.,  ii,  196. 
estimation  of  gelatin  in  (Trillat),  A., 
ii,  196. 
Gun-cotton,    nou-explosive    decomposi- 
tion, and  determination  of  the  stability 
of  (Hoitsema),  a.,  i,  243. 
Oyalolechia    aiorella,     stictaurin     from 

(Zopf),  a.,  i,  716. 
OyropTwra  polyphylla,   constituents    of 

(Hesse),  A.,  i,  382. 
Gyrophoric  acid,  presence  of,  in  Unibili- 
caria  pustulata,  Blastenia  arenaria 
var.  teich.  (?),  and  decomposition  pro- 
duct (Hesse),  A.,  i,  382. 
"Gytje"  (mild)  from  Sandefjord,  Nor- 
way (Bodtker),  a.,  ii,  39. 


Hadromal  (Czapek),  A.,  i,  560. 
Heematein,  mono-sodmm,   and   -potass- 
ium derivatives  of  (Perkin),  T.,  443  ; 

P.,  1899,  66. 
Haematic  acid,  dibasic-,  and  its  identity 

with    biliverdic    acid   (Kuster),    A., 

i,  468. 
Heematic  acid,  tribasic-,  anhydride  of, 

and  reduction  product  (Kuster),  A., 

i,  468. 
Haematin  from  blood  of  diflferent  animals 

(Cazeneuve     and     Breteau),     A., 

ii,  440. 


Haematin,  formation  of,  from  haemoglobin 
by  certain  bacteria  (Htjgounenq  and 
Doyon),  a.,  i,  377. 
relation  of,  to  bilirubin  (Kuster),  A., 
i,  314. 
Haematins,  oxidation  of,  by  water  (Caze- 
neuve and  Breteau),  A.,  i,  840. 
Haematoporphyrinuria,  description  of  a 

case  of  (Nebelthau),  A.,  ii,  568. 
Haematoxylin,  constitution  of  (Herzig), 
A.,  i,  821. 
oxidation  products  of,  and  its  consti- 
tution (Gilbody  and  Perkin),  P., 
1899,  28;  P.,  1899,  76. 
use  of,  in  alkalimetry  (Glaser),  A., 
ii,  573. 
Haemoglobin,  constitution  of  (Lawroff), 
A.,  ii,  231  ;  (Proscher),  A.,  i,  653. 
amount  of,  in  human  blood  at  different 

ages  (Schwinge),  A.,  ii,  166. 
influence  of  zinc  and  copper  salts  on 
the  formation  of  (Wolf),  A.,  ii,  231. 
derivatives,     absorption     spectra     of 

(Schunck),  a.,  ii,  540. 
action  of  certain  bacteria  on,  to  form 
hsematin  (Hugounenq  and  Doyon), 
A.,  ii,  377. 
action  of  hydrogen  sulphide  on,  and 
its  sulpho-derivative    (Harnack), 
A.,  i,  467. 
fate  of,  in  the  organism  (Schurig), 

A.,  ii,  167. 
Carboxyhaemoglobin,  action  of  hydro- 
gen sulphide  on  (Salkowski),  A., 
i,  784. 
Oxyhaemoglobin,     action    of   nucleo- 
proteids  on  (Bottazzi),  A.,  i,  839. 
Halogens,  detection  of,  in  organic  sub- 

stances  (Raikow),  A. ,  ii,  52. 
Hancornia    speciosa,    caoutchouc    from 

(Lindet),  a.,  ii,  508. 

"Hardness,"  softening  agent  required 

for,  in  water  (Vignon  and  Meunieb  ; 

GiORGES  and  Feliciani),  A.,  ii,  453. 

Hardystonite,  from  New  Jersey  ("Wolff), 

A.,  ii,  435. 
Haricot.     See  Agricultural  chemistry. 
Hatherlit§,  from  the  Transvaal  (Hen- 
derson), A.,  ii,  111. 
Haiiynite,  artificial   (Morozewioz),  A., 

ii,  764. 
Hay.     See  Agricultural  chemistry. 
Heart,   influence  of  inorganic  salts  on 
the  (Howell),  A.,  ii,  114. 
influence  of  serum  and  various  solu- 
tions on  the  (Greene),  A.,  ii,  114. 
action  of  suprarenal  extract  on  the 
(Wallace  and  Mogk),  A.,  ii,  310. 
action  of  various  tissue  extracts  on  the 

(Cleghorn),  a.,  ii,  310. 
frog's,  effect  of  various  solutions  on  the 
activity  of  the  (Walden),  A,  ,ii,  781. 
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Heat  of  combustion,  evaporation,  fusion, 

&c.     See  Thermochemistry. 
Heating  sealed  tubes  at  a  constant  tem- 
perature, apparatus  for  (Sudbobough), 
A.,  ii,  552. 
Heat-rigor    of   muscle    (Vernon),  A., 

ii,  567. 
Heather,  dyeing  and  tanning  properties 
of,  and  presence  of  quercetin  in  (Per- 
KiN  and  NEWBI7RY),   T.,   837;    P., 
1899,  179. 
Hederidin  (Houdas),  A.,  i,  772. 
Hederin,   and  its    hydrolytic  products 
(HoTJDAs),  A.,  i,  772. 
physiological  action  of  (Joanin),  A. , 
ii,  605. 
Hederose  (HorDAs),  A.,  i,  773. 
Helicin,  action  of  moulds  on    (Purie- 

WITSCH),  A.,ii,  683. 
Helium  in  a  cerium  mineral  and  coal, 
from  Caucasus    (Tschernik),    A., 
ii,  669. 
in  fergusonite  (Ramsay  and  Travers), 

A.,  ii,  35. 
in  thalenite  (Benedicks),  A.,  ii,  765. 
nature  of  (Brauner),  A.,  ii,  360. 
place  of,  in  periodic  system  (Crookes), 

A.,  ii,  552 ;  (Howe),  A.,  ii,  740. 
preparation  and  refraction  of  (Eam- 

SAY  and  Travers),  A.,  ii,  746. 
spectrum  of  (Lockyer),  A.,  ii,  4. 
spectrum  of,  in  high  vacua  obtained 
by  freezing  air  (Dewar),A.,  ii,  741. 
fractional  diffusion  of  (Ramsay  and 
Travers),  A.,  ii,  22. 
Selix  pomatia,  agglutinating  action  of 
the  albuminous  gland  of  (Camus),  A,, 
ii,  779. 
Hellebore,  presence  of  an   oxydase  in, 
and  composition   of    ash     (Vadam), 
A. ,  ii,  683. 
Hemimellitic    acid   and    a-Hemimelli- 
thylic  acid,  from  zsogeraniolene  (von 
Baeyer  and  Villiger),  A.,  i,  922. 
Hemipeptone,  hydrolysis  of,  to  form  pig- 
ment (Chittenden  and  Albro),  A., 
i,  468. 
Hemipinic     acids,      from     coryd  aline 
(Dobbie  and  Lauder),  T.,  676  ;  P., 
1899,  129. 
Metahemipinic     acid    {o-Dimethoxy- 
benzoic  acid)  (Dobbie  and  Lauder), 
T.,  678  ;  P.,  1899,  129. 
Hendecane.     See  Undecane. 
Heptadecylcarbamic  acid,  methylic  salt 

(Jeffreys),  A.,  i,  731. 
Heptamethylene.     See  c^/cZo-Heptane. 
Heptamethylenediamine,       action       of 
nitrosvl  chloride  on  (Solonina),  A., 
i,  561." 
Heptamethylenic  chloride.  See  Heptane, 
rftchloro-. 


M-Heptane,  action  ofchlorosulphonicacid 
on  (Young),  T.,  173. 
action  of  sulphuric  acid  on  (  Worstall), 

A.,  i,  19. 
action    of    sulphur    chloride    on,    in 
presence      of      aluminium-mercury 
couple  (Cohen  and  Skirrow),  T., 
893  ;  P.,  1899,  183. 
?i-Heptane,    tetrdbxoTtio-    (Cohen    and 
Dakin),  T.,  896  ;  P.,  1899,  184. 
dichloro-     {heptamethylenic    chloride)^ 
formation  of;    also  its  diphenoxy- 
derivative  (Solonina),  A.,  i,  561. 
nitro-  and  bromonitro-  (Worstall), 
A,,  i,  399. 
action      of      sulphuric      acid      on 
(Worstall),  A.,  i,  787. 
Heptane,  (y-ethylpentane),  ay-dihrorao-f. 
and  action  of  potash  on  (Ipatieff), 
A.,  i,  658. 
cycZo-Heptane  (heptamethyleiie),  action  of 
nitrosulphuric    acid     on     (M  arrow- 
nikoff),  a.,  i,  553. 
c2/cZo-Heptanecarboxylic     acid    (Will- 

statter),  a.  ,  i,  26, 
Heptanedicarboxylic  acids.     See  : — 
iso-Amylsuccinic  acid. 
j8-i50-Butylglutaric  acid. 
w-Heptane-sulphonic   acid   and    -disul- 
phonic  acid  (Worstall),  A.,  i,  19. 
nitro-  (Worstall),  A.,  i,  787. 
Heptanetetracarboxylic  acid.      See  iso- 

Amylidenebismalonic  acid. 
S-     and    7-c2/cZo-Heptatrienecarboxylic 
acids,      specific      conductivities      of 
(Willstatter),  a.,  i,  651. 
A'-c'T/c^-Heptenecarboxylic  acid  ,identity 
of,    with    A'-ethylcycZopentanecarb- 
oxylic    acid    (Willstatter),     A., 
i,  26. 
comparison  of,  with  suberenecarboxylic 

acid  (Buchner),  A.,  i,  423. 
specific  conductivity  of  (Willstatter), 
A.,  i,  651. 
Heptenoic  acid  {methylis6hutylideneacetic 
acid),  and  its  calcium  and  silver  salts, 
and    dibromide     (Kietreiber),     A., 
i,  331. 
Heptenoic  acid{2-methyl'2-hexenoic  acid), 
and    its    ethylic  salt    (Barrier    and 
Leser),  a.,  i,  111,  414, 
Heptinene     {^-diethylallene),    and    the 
action   of   hydrogen    bromide    on   it 
(Ipatieff),  A.,  i,  658. 
tso-Heptodilactone    (Fittig    and   Pet- 

kow),  a.,  i,  335. 

n-Heptoic  acid  {cenanthoie  acid),  amylie 

salt,    density,  specific  rotation  and 

molecular  volume  of  (Frankland), 

T.,  358. 

amide  of,   preparation   of  (Aschan), 
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w-Heptoic       acid      {cenanthoic      acid), 

sodium    or    potassium    salt,    boiling 

point     of    solutions     of,    in     alcohol 

(Krafft),  a.,  ii,  471. 
Heptoic      acid      {isoamylacetic     acid), 

o-bromo-,  ethylic  salt,  and  condensa- 
tion    with    ethylic    sodiocyanacetate 

(Lawrence),  P.,  1899,  163. 
Heptoic    acid  {^-isopropylbutyric  acid), 

7-cyano-,   ethylic   salt   (Howles  and 

Thorpe),  P.,  1899,  104. 
iso-Heptoic       chloride       {isoamylacetic 

chloride),    action    of    zinc    ethyl    on 

(PoNzio  and  de  Gaspari),  A.,  i,  253. 
Heptophenylhydrazide,    preparation    of 

(Leighton),  a.,  i,  51. 
Heptylic  alcohol,  heat  of  combustion  of 

(Zouboff),  a.,  ii,  589. 
Heptylic  bromide  (Cohen  and  Dakin), 

T.,  894  ;  P.,  1899,  184. 
Heptylamine,  action  of  nitrosyl  chloride 

on  (Solonina),  A.,  i,  473. 
Heptylene    {y-eihylpentylene),    a-bromo- 

(Ipatieff),  a.,  i,  658. 
Heptylenedicarboxylic  acids.     See  : — 

Butylaticonic  acid. 

Butylcitraconic  acid. 

Butylitaconic  acid. 

Butylmesaconic  acid. 
Heptylidenebismalonic  acid  {cenanthyl- 

idenehismalonic      acid,      nonanetetra- 

carhoxylic  acid),  ethylic  salt  (Knoeve- 

nagel),  a.,  i,  116. 
Heptylidene  cyanhydrin.     See  a-Hydr- 

oxyoctonitrile. 
Heptylsucciuic  acid  {nonanedicarboxylic 

acid),  from  reduction  of  hexylitaconic 

acid  and  its  isomerides  (Fittig  and 

Hoeffken),  a.,  i,  339. 
Heracleifin  sphondylium,  oil  of  (ScHiM- 

MEL  and  Co.),  A.,  i,  923. 
Heroine.     See  Diacetoxymorphine. 
Hesperidin,     action     of      moulds      on 

(Puriewitsch),  a.,  ii,  683. 
Hesperitin,  compounds  of,  with  sodium 

and  potassium  acetate  (Perkin),  T., 

444. 
Hessonite  from  the  Urals  (Karngjitsky), 

A.,  ii,  37  ;  (WoROBfcEFF),  A.,  ii,  671. 
Heteromorphite  from  Westphalia  (Spen- 
cer and  Prior),  A.,  ii,  431 ;  (Guil- 

lemain),  a.,  ii,  757. 
Heteroxanthine         ( 1  -methylxanthine), 

formation  from  epiguanine  (7-methyl- 

guanine)     (Kruger    and  Salomon), 

A.,  i,  306. 
Heulandite  from  Mexico   (Lenk),    A., 

ii,  306. 
Hexa-acetyldigallacyl  (von    Georgie- 

vics),  A.,  i,  803. 
Hexa-acetylgossypetin    (Perkin),    T., 

827  ;  P.,  1899,  161. 


Hexa-allyldiarsoniam  salts  (Partheil, 

Amort,  and  Gronover),  A.,  i,  474. 
Hexabenzoyloxy-)8;8'-dipyridyl       (Sell 

and  Jackson),  T.,  517  ;  P.,  1899,  98. 
Hexabenzyldiarsonium     and     Hexa-n- 

butyldiarsonium      salts    (Partheil, 

Amort,  and  Gronover),  A.,  i,  474. 
Hexadecane,    boiling    point    of,    in    a 

vacuum  (Krafft),  A.,  ii,  465. 
Hexadecylamine  hydrochloride,  melting 

point  of,  and  crystallisation   of  solu- 
tions of  (Krafft),  A.,  ii,  472. 
cycZo-Hexadiene   [hexaterpeiie),   isomeric 

forms  of  (Markownikoff),  A.,  i,  26. 
ci/cZo-Hexadienecarboxylic  acid  {dikydro- 

benzoic  acid),   presence  of  a,    in   Peru 

balsam  (Thoms),  A.,  i,  715. 
ci/cZo-Hexadiene-l :  4-dicarboxylic    acid 

{dihydroterephthalic    acid),    dichloro-, 

aniline  salt  (Graebe  and    Buenzod), 

A.,  i,  763. 
Hexa-ethyldiarsonium  salts  (Partheil, 

Amort,  and  Gronover),  A.,  i,  474. 
Hexahydrotoluic    acids.     See    Methyl- 

C2/c^ohexanecarboxylic  acids. 
Hexahydroxy-i8)3'-dipyridyl,  and    benz- 
oyl derivative  (Sell  and  Jackson), 

T.,  517;  P.,  1899,  98. 
Hexahydro-xylic    acid.     See  Dimethyl- 

cycZohexanecarboxylic  acid. 
Hexaldoses,  action  of  hydrogen  bromide 

on  (Fenton  and  Gostling),  T.,  423  ; 

P.,  1899,  57. 
Hexamethylfe^raaminotriphenylmeth- 

ane  (Mohlau  and  Klopfer),  A. ,  i,  914. 
Hexamethyldiarsoninm  salts  (Partheil, 

Amort,  and  Gronover),  A,,  i,  474. 
Hexamethylenamine.    See  Hexamethyl- 

enetetramine. 
Hexamethylene.     See  ct/cZo-Hexane. 
Hexamethylene  1 :  5-disulphide  and  -di- 

sulphone  (Autenrieth  and  Wolff), 

A.,  i,  581. 
Hexamethylenediamine,  action  of  aqaa 
regia  on  salts  of  (Solonina),  A., 
i,  663. 

action  of  nitrosyl  chloride  on  (Solo- 
nina), A.,  i,  561. 
Hexamethylene  ketone.  See  cycZo-Hexa- 

none. 
Hexamethylenetetramine    {hexaviethyl- 
oicamine,   urotropiiie),  constitution 
of;    also    its    reduction    (Grassi- 
Cristaldi  and  Motta),  A.,  i,  473. 

thermochemical  data  and  stability  of 
(Del^pine),  a.,  i,  187. 

and  its  hydrobromide,  hydriodide, 
arsenate,  and  various  compounds 
with  metallic  salts  (GrIitzner),  A., 
i.  6. 

action  of  ethylic  chloracetate  on 
(Bourcet),  a.,  i,  563. 
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Hexamethylenetetramine    {hexameihyU 
eneamiTie,  urotropine),  action  of  potass- 
ium   chloracetate    on    (Auger),    A., 
i,  667. 
Hexamethyl-^J-leucaniline,  formation  of 

(Weinmann),  a.,  i,  204. 
Hexamethylphloroglucinol,  preparation 

of  (Reisch),  a.,  i,  803. 
Hexanaphthene.     See  ci/cZo-Hexane. 
Hexanaphthenecarboxylic  acid,  identity 
of,  with  l-methylc2/cZopentane-2-carb- 
oxylic   acid    (Markownikoff),    A., 
i,  800. 
Hexanaphthene  ketone.  See  cyclo  ■  Hexan  - 

one. 
Hexanaphthenol.     See  c^/cZo-Hexanol. 
Hexanaphthylene.     See  c?/oZo-Hexene. 
?i-Hexane,  physical  constants  of  (Young 
andFoRTEY),  T.,  880. 
viscosity    coefficient    of    (Guye    and 

Friderich),  a.,  ii,  358. 
action    of    chlorosulphonic    acid    on 

(Young),  T.,  173. 
action  of   sulphuric   acid  on   (WoR- 

stall),  a.,  i,  18. 
decomposition     of,     by     aluminium 
chloride  (Friedel  and  Gorgeu),  A. , 
i,  181. 
Ti-Hexane,    nitro-  and  dimiro-   (Wor- 
st all),  A.,  i,  399. 
iso-Hexane  (dimethylpropylmethane),  di- 
bromo-    {trimethyltrimethylenic   di- 
hromide),     action     of     potash    on 
(Ipatieff),  a.,  i,  658. 
fnnitro-       (Markownikoff),       A., 

i,  553. 
action    of    chlorosulphonic    acid    on 
(Young),  T.,  173. 
Hexane  (?  wo-Hexane),  synthesis  of,  by 
action   of   wobutylic    iodide  on  zinc 
ethyl    iodide    (Simonowitsch),    A., 
i,  871. 
Hexane  {y-methylpentane)  ay-dihiomo-, 
and  action  of  potash  on  (Ipatieff),  A., 
i,  658. 
Hexane    {trimethylethylmethane)    from 
Caucasian  naphtha ;  also  its  nitro- 
derivative  and  its  reduction  (Mar- 
kownikoff), A.,  i,  554. 
action  of  nitric  acid  on  (Markowni- 
koff), A.,  i,  553. 
cycZo-Hexane      {hexamethylene,      hexa- 
naphthene),  from  Galician  petroleum, 
action  of  chlorosulphonic  acid  on 
(Young),  T.,  174. 
heat  of  combustion  of  (Zouboff),  A., 

ii,  589. 
vapour  pressures,  specific  volumes  and 
critical  constants  of  (Young  and 
FoRTEY),  T.,  873 ;  P.,  1899,  182. 
action    of     nitrosulphuric    acid    on 
(Markownikoff),  A.,  i,  553. 

vol.  Lxxvi.  ii. 


C2/cZo-Hexane,  amino-,  and  salts  (Mar- 
kownikoff), A.,  i,  24. 
chloro-,    dichloTO;    iodo-,  and  nitro- 

(Markownikoff),  a.,  i,  22. 
nitro-,  action  of  stannous  chloride  on 
(Konowaloff),  a.,  i,  733. 
Hexanedicarboxylic  acids.     See  : — 
wo-Butylsuccinic  acid, 
i8-^5o-Propy]gluta^ic  acid. 
Trimethylglutaric  acid. 
7i-Hexane-sulphonic    and    -disulphonic 

acids  (Worstall),  A.,  i,  18. 
Hexanetetracarboxylic    acid.     See   iso- 

Butylidenebismalonic  acid. 
Hexanetricarboxylic  acids.     See  : — 
Mo-Butylethanetricarboxylic  acid. 
Dimethylbutanetricarboxylic  acid. 
ct/cZo- Hexanol    (Markownikoff),    A., 

i,  24. 
c2/cZo-Hexanone   (hexamethylene  ketone), 
and  its  oxime,  formation  of,  from  nitro- 
hexamethylene  (Markownikoff),  A. , 
i,  23  ;  (Konowaloff),  A.,  i,  733. 
Hexa-propyl-  and  -wopropyl-diarsonium 
hydroxide,      and     salts     (Partheil, 
Amort,  and  Gronover),  A.,  i,  474. 
Hexaterpene  {cjc\ohexadie7u),  two  iso- 
merides   of    (Markownikoff),     A., 
i,  24. 
c2/cZo-Hexene,   and  its  chloro-   and  di- 
chloro-derivatives  (Markownikoff), 
A.,  i,  23,  24. 
Hexenoic  acids  (n-  and  a-iso-propylacrylic 
acids),  salts  and  oxidation  (Semenoff), 
A.,  i,  866. 
Hexenoic   acid  {0-isopropylacrylic  acid, 
y-dimethylcrotonic    acid),    and    its 
oxidation  ;  also  its  ethylic  and  silver 
salts  (Crossley  and    Le  Sueur), 
T.,  168;  P.,  1898,  219. 
ethylic   salt,   and  condensation    with 
ethylic   sodiocyanacetate   (Howles 
and  Thorpe),  P.,  1899,  104. 
nitrile  of  (Henry),  A.,  i,  257. 
Hexenoic  acid  {hydrosorbic  acid),  bromo- 

(FiTTiG  and  Glaser),  A.,  i,  334. 
c^cZo-Hexenylglycol  (Markownikoff), 

A.,  i,  24. 
w-Hexoic   acid   {caproic  acid),   physical 
constants  of  (Scheij),  A. ,  i,  668. 
separation  of,  from  other  fatty  acids 

(Holzmann),  a.,  ii,  68. 
amylic  salt,  density,  specific  rotation, 
and  molecular  volume  of  (Frank- 
land),  T.,  358. 
rosaniline  salt,  influence  of,    on   the 
boiling  point  of   water  (Krafft), 
A.,  ii,  473. 
7t-Hexoic  acid,  o-amino-.     See  Leucine. 
«-amino-,     and     its     hydrobromide, 
lactam,  and  aurichloride  (Gabriel 
and  Maass),  A.,  i,  595. 

71 
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wo-Hexoic  acid  {isobutylacetic  acid), 
preparation  and  bromination  of 
(Crossley  and  Le  Sueub),  T., 
167  ;  P.,  1898,  219. 

action  of  chlorine  on  (Montemartini), 
A.,  i,  330. 

a-bromo-,  ethylic  salt,  action  of  quino- 
line  and  of  diethylaniline  on  (Cross- 
ley  and  Le  Sueur),  T.,  168  ;  P., 
1898,  219. 
Hexoic  acid  {aa-dimethylbutyrie  acid),  y- 

amino-,    ethylic   salt,  and  its  hydro- 
chloride, hydrobromide,  and  sulphate 

(Blaise),  A.,  i,  480. 
Hexoic  acid   {kfi-dimethylhutyric  acid), 

7-cyano-,  ethylic  salt,  from  decompo- 
sition  of  ethylic  hydrogen    o-cyano- 

)3^-dimethylglutarate     (Perkin    and 

Thorpe),  T.,  53. 
Hexon  bases    in   relation    to    albumin 

(Kossel),  a.,  i,  833. 
7i-Hexonitrile      (capronitrile),     specific 

heat    and    heat    of    vaporisation    of 

(Luginin),  a.,  ii,  354. 
iso-Hexonitrile  {\&obutylacetonitriU 

iaocapronitrile),    o-chloro-     (Henry), 

A.,  i,  256. 
Hexonitrile         {dimethylethylcarbinylie 

cyanide),     wonitroso-,     reduction     of 

(Trasciatti),  a.,  i,  855. 
wo-Hexophenylhydrazide,  preparation  of 

(Leighton),  a.,  i,  51. 
Hexose,  formation  of,  from  egg-albumin; 

also  its  osazone  (Mayer),  A.,  i,  787. 
Hexoses,  estimation  of  (Warnier),  A,, 

ii,  339. 
HexyU'soaconic  acid,  and  its  reduction 

(Fittig  and  Stuber),  A.,  i,  417. 
Hexylamine,    from  reduction   of  nitro- 

trimethylethylmethane     (Markowni- 

koef),  a.,  i,  554. 
Hexylaticonic  acid,  and  the   action  of 

bromine  on  it  (Fittig  and  Stuber), 

A.,  i,  417. 
Hexylcitraconic  acid,  and  its  anhydride 

also  its  conversion  into  hexylitaconic 

acid,  and  the  action  of  bromine  on  it 

(Fittig  and  Hoeffken),  A.,  i,  339. 
%-Hexylene,    heat    of    combustion     of 

(Zouboff),  a.,  ii,  589. 
Hexylene    [tetramcthylethylene)    (Solo- 
nina),  a.,  i,  681. 

action  of  nitric  anhydride  and  per- 
oxide on  (Demjanoff),  A.,  i,  845. 

bromo-  (Solonina),  A.,  i,  681. 
Hexylenedicarboxylic  acids.     See  : — 

Dimethylallylmalonic  acid. 

Propylcitraconic  acid. 

Propylitaconic  acid. 

Propylmesaconic  acid. 

iso-Propylcitraconic  acid. 

250- Propylitaconic  acid. 


Hexylenedicarboxylic  acid.    See  :— 

wo-Propylmesaconic  acid. 
Hexylenic  o?ibromide    {tetramethylethyl- 
enic  dihromide),  action  of  alcoholic 
potash  on  (Kondakoff),  A.,  i,  556. 
nitrate,     and    its    reduction    (Dem- 
janoff), A.,  i,  845. 
oxide,    action  of  nitric  anhydride  on 
(Demjanoff),  A.,  i,  845, 
)8-Hexylglutaric     acid     {nonanedicarh- 
oxylic    acid)      (Knoevenagel),     A., 
i,  116. 
Hexylic    nitrate,     nitro-    and    nitroso- 

(Demjanoff),  a.,  i,  845. 
Hexylitaconic  acid,  and  salts  ;  also  its 
conversion  into  hexylparaconic  acid 
(Fittig     and      Hoeffken),      A., 
i,  339. 
rftbromide  of  (Fittig  and  Stuber), 
A.,  i,  418. 
Hexylmesaconic  acid,  and  salts ;  also  its 
conversion     into     hexylitaconic    acid 
(Fittig  and  Hoeffken),  A.,  i,  339. 
Hexylparaconic  acid,  ethylic  salt,  and 
the  action  of  sodium   ethoxide  on  it 
(Fittig  and  Hoeffken),  A.,  i,  339. 
Hexyh'soparaconic  acid,  and  its  bromo- 
derivative  (Fittig  anJd  Stuber),  A., 
i,  417. 
Hippuric    acid   {henzamidoacetic   acid), 
stability  of,  towards  alkalis  relative 
to    that     of    benzoylmethylamide 
(Fischer),  A.,  i,  262. 
and  potassium  salt,  solubility  of  mix- 
tures of  (Hoitsema),  A.,  ii,  10. 
mercury  derivative  of,  constitution  of 

(Kieseritzky),  a.,  ii,  395. 
maximum  production  of,    in  rabbits 
(Parker  and  Lusk),  A.,  ii,  312. 
Histon,  detection  of,  in  sections  of  ani- 
mal    organs    (Saint-Hilaire),    A., 
ii,  133. 
Histons,  reactions  of  (Bang),  A.,  i,  836. 
Holmium  in  monazite  sands  (Schutzen- 
berger     and    Boud  guard),    A., 
ii,  367. 
in  thalenite  (Benedicks),  A.,  ii,  765. 
separation    of   erbium  from    by   the 
ethylic  sulphate  method  (Urbain), 
A.,  ii,  28. 
Homocamphoronanilic  acid  (Lapworth 
and   Chapman),  T.,   999;    P.,  1899, 
160. 
Homocamphoronic  acid,  from  derivatives 
of   bromocamphorenic    acid    (Lap- 
worth),  T.,  1137  ;  P.,  1899,  203. 
silver,  barium,  lead,  copper  salts  (Lap- 
worth   and  Chapman),   T.,  995; 
P.,  1899,  160. 
Homocamphorono-^-tolilic    acid    (Lap- 
worth  and  Chapman),  T.,  999;  P., 
1899, 160. 
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Homociiiclionine,  identity  of,  with  ciu- 

chonine  (Skraup),  A.,  i,  961. 
Homogentisic  acid,  separation  of,  from 
urine  (Garrod),  A.,  ii,  314. 
detection  of,  in  urine  (Huppert),  A., 
ii,  706. 
Homonataloin,  and  its  acetyl  and  tri- 
and  tetra-benzoyl  derivatives  (L^ger), 
A.,  i,  821. 
Homophtlialic  acid.        See     o-Carboxy- 

phenylacetic  acid. 
Homopiperilenedicarboxylic  acid  (Picci- 

NINI),  A.,i,  964. 
Homopiperonylic  acid  and  nitrile  (Mou- 

REU),  A.,  i,  494. 
Honey,    analyses    of   (Hoitsema),    A., 
ii,  818. 
polarisation     of     (Fruhling),      A., 
ii,  186. 
Hops,  estimation  of  bitter  principles  of 
(Lintner),  a.,  ii,  264. 
valuation    of,    by  chemical    methods 
(RfiMY),  A.,  ii,  796. 
Hop-resins,  estimation  of  (R^my),  A., 

ii,  796. 
Horn,  decomposition  products  of  (Cohn), 

A.,  i,  315. 
Hornblende,   from  Burma  (Krenner), 
A.,  ii,  673. 
and  augite,  intergrowth  of,  from  Colo- 
rado (Eakins),  a.,  ii,  564. 
from    North    Carolina    (Lewis),   A., 

ii,  561. 
from  Philipstad,  Sweden  (Daly),  A., 

ii,  436. 
from  Sierra  Nevada,  U.S.A.  (Turner 

and  others),  A.,  ii,  498. 
vanadium     in     (Hillebrand),    A. 
ii,  113. 
Hornfels,  from  the  Seychelles  (Bafer) 

A.,  ii,  565. 
Horn  meal.    See  Agricultural  chemistry 
Horse.     See  Agricultural  chemistry. 
Horse-hair,   melanins   from,    and    their 
oxidation      products     (Jones),     A. 
i,  396. 
Hiibl's  reagent,    preservation  of  (Bol 

ling),  A.,ii,  822. 
Humic  acid  in  moorland  waters  (Ack 
royd),  T.,  200;  P.,  1899,2. 
production  of  furfuraldehydefrom  (Ses- 
tini),  a.,  ii,  121. 
Humic  lignite  (Bertrand),  A.,  ii,  430. 
Humin  (Bertrand),  A.,  ii,  430. 
Humulene,    nitrosochloride,    nitrosate, 
nitrosite,     wonitrosite,     nitrolbenzyl- 
amine,     and    nitrolpiperidine    (Kre- 
MERS,  Schreiner,  and  James),   A., 
i,  620. 
Humus.     See  Agricultural  chemistry. 
Huronite,  from  Canada  (Barlow),  A., 
ii,  565. 


Hyacinth  bulbs,  variation  in  the  reserve 

materials  of  (du  Sablon),  A.,  ii,  444. 

Hyalite,  vapour  pressure  of  (Tammann), 

A.,  ii,8. 
Hydracetylacetone,      preparation      of 

(Claisen),  a.,  i,  667. 
Hydracrylic  acid,    nitrile  of.      See   /8- 

Hydroxypropionitrile. 
Hydralcellulose,  and  action  of  soda  on  ; 
phenylhydrazone  (  Bumoke  and  WoLF- 
fenstein),  a.,  i,  853. 
Hydrargillite,  in  laterite  (Bauer),  A., 

ii,  565. 
Hydrastine,  in  rhizome  and  fluid  extract 
of.  Hydrastis  (Linde),  A.,  i,  395. 
action      of      bromacetophenone      on 

(Schmidt),  A.,  i,  5. 
estimation  of  (GoRDiNand  Prescott), 
A.,  ii,  826. 
Hydrastis,    composition    of  precipitate 
from  fluid  extract  of   (Linde),    A., 
i,  395. 
Hydrastis  canadensis,  estimation  of  ber- 
berine  and  hydrastine  in  (Gordin  and 
Prescott),  A.,  ii,  826. 
Hydrates,  constitution  of  (Busnikoff), 

A.,  ii,  362. 
Hydratropic  acid.     See  a-Phenylpropi- 

onic  acid. 
Hydrazides,  sec. -acid,  action  ot  dehydra- 
ting agents,  alcoholic  ammonia  and 
phosphorous         pentasnliphide        on 
(Stolli^),  a.,  i,  456. 
Hydrazidicarbonanilide,       tetrahromo- 
derivative      (Curtius     and     Burk- 
hardt),  a.,  i,  137. 
Hydrazine,  action  of  acetic  anhydride  on 
(Stolle),  a.,  i,  413. 
action  of  sodium,  phosphorus,  phos- 
gene,   sulphur  c^^xide,  carbon  di- 
oxide,   or    nitrous     oxide    on    (de 
Bruyn),  a.,  ii,  745. 
compound    of,    with    cupric     nitrate 
(HoFMANN    and    Marburg),    A., 
i,  488. 
estimation  of  (Rimini),  A.,  ii,  576. 
Hydrazine  azoimide  (Curtius  and  Ris- 
som),  a.,  ii,  91. 
c?ithionate,    amidosulphonates,      and 
ammonium  hypophosphate    (Saba- 
n6eff),  a.,  ii,  364. 
hydrate,  behaviour  of,  towards  brom- 
anilicacid(DESCOMPs),  A.,  i,  690. 
reaction    of,  with  phenols  (Hoff- 
mann), A.,  i,  221. 
hydrochloride,    compound     of,    with 
mercuric  chloride  (Hofmann  and 
Marburg),  A. ,  i,  488. 
nitrate,  and  acid  nitrate  (Saban^eff 

and  Dengin),  A.,  ii,  365. 
pyrosulphite  (Saban^eff  and  Sper- 
ansky),  a.,  ii,  364. 

71—2 


1072 


INDEX  OF  SUBJECTS. 


Hydrazine  sulphate,  action  of  benzoyl 
chloride,   acetic   anhydride,    and 
sodium  formate  on  (Pellizzari), 
A.,  i,  858. 
action  of  mercuric  chloride  on,  and 
the  action  of  acetic  anhydride  on 
the  product  (Hofmann  and  Mar- 
btjeg),  a.,  i,  487. 
o-Hydrazoanisoil  (Starke),  A.,  i,  589. 
Hydrazobenzene,    cryoscopic  behaviour 
of,  in  azobenzene  solution   (Bruni 
and  GoRNi),  A.,  ii,  731. 
depression  of  freezing  point    of    di- 
benzyl  by  (Garelli    and    Calzo- 
LARi),  A.,  ii,  732. 
Hydrazobenzene,  ^-bromo-,  transforma- 
tion of  (Jacobson  and  Grosse),  A., 
i,  273. 
^-chloro-,  transformation  of  (Jacobson 

and  Strijbe),  A.,  i,  273. 
p-iodo-,  transformation  of  (Jacobson, 
Fertsch,  and  Heubaoh),  A.,  i,  274. 
Hydrazobenzene-^-carboxylic  acid, 

transformation  of,  and  methylic  salt 
(Jacobson    and    Steinbrenk),    A., 
i,  276. 
Hydrazo-compounds  substituted  in  the 
para-position,transformation  of  (Jacob- 
son),  A.,  i,  272. 
Hydrazoic  acid  (azoimide),  strychnine, 
brucine,  quinine,  and  codeine  salts 
of  (Bommerehne),  a.,  i,  88. 
See  also  Azoimide. 
Hydrazophthalaldehydic  acid,  ethiodide 

of  (Paul),  A.,  i,  778. 
Hydrazopropionic  acid,  ethylic  and  me- 
thylic salts  (Thiele  and  Bailey),  A., 
i,  170. 
o-Hydrazotoluene,m-f^*amino-  (Elbs  and 

Schwarz),  a.,  i,  271. 
Hydrazotriazole  hydrochloride  (Thiele 

and  Manchot),  A.,  i,  168. 

a-Hydrindamine,    two  isomeric  bromo- 

camphorsulphonates    of,    and    cis-ir- 

camphanates (Kipping),  P.,  1899, 172. 

Hydrindeneglycol,    formation    of,    and 

monomethylic    ether    (Heusler  and 

Schieffer),  a.,  i,  365. 

j8-Hydrindone,  formation  of,  and  di-iso- 

nitroso-,        and       4-nitro-derivatives 

(Heusler  and  Schieffer),  A.,  i,  365. 

Hydroanemonin,  Hanriot's,  composition 

of  (Meyer),  A.,  i'  930. 
Hydrobenzamide,    chlorination  product 
of  (Del6pine),  a.,  i,  694. 
oxidation    of,     with     chromic     acid 
(Oechsnerde  CoNiNCKand  Combe), 
A.,  i,  347. 
Hydrocarbon,  C8H4,  from  decomposition 
of  barium  pyromucate,    and  its  di- 
bromide  and  ^e^mbromide  (Freund- 
leb),  a.,  i,  98. 


Hydrocarbon,  C8Hj4,  from  wolauronolic 

acid  (Blanc),  A.,  i,  630. 
CioH]4,     from    dihydrocarvyldiamine 

(Harries  and   Mayrhofer),   A., 

i,  625. 
C10H16,  from  oil  of  thyme  (Labb6), 

A.,  i,  621. 
CjoHig,    from    action    of   sodium  on 

bromamylene      CWassil^ef),     A. , 

i,  786. 
C14H18,    from    phenyldihydrowolauro- 

nolic  chloride  (Blanc),  A.,  i,  927. 
CigHjg,  and  its  picrate  (Oehler),  A., 

i,  817. 
C17H22J  from  benzyldihydrocarvol  and 

phosphoric  anhydride  ("Wallach), 

A.,  i,  532. 
C17H22,  from  benzylpulegol  and  phos- 
phoric anhydride  (Wallace),  A., 

i,  532. 
C2oH3g,  from  menthol  and  sulphuric 

acid  (Tolloczko),  A.,  i,  440. 
Hydrocarbons,  electrolytic  formation  of 

(Schall),  a.,  i,  364. 
and  their  halogen    substitution   pro- 
ducts, conductivity  of  salt  solutions 

in    (Kahlenberg   and    Lincoln), 

A,,  ii,  397. 
picrates  of,    cryoscopic    behaviour  of 

(Bruni  and  Carpen^),  A.,  ii,  8. 
saturated,    action  of   nitric    acid   on 
(Konowaloff),  a.,  i,  844. 

action  of  nitric  and  nitrosulphuric 
acids  on  (Markownikoff),  A., 
i,  553. 
Hydrocarbons.    See  also  : — 
Acetylene. 
Allylbenzene. 
Amylbenzene. 
Amylene. 
Anthracene. 
Benzene. 

Benzylphenylethylene. 
Biscarvene. 
Butane. 
Butinene. 
Butylbenzene. 
Butylene. 
Butyltoluene. 
Cadineue. 
Camphene. 
Caparrapene. 
Caryophyllene. 
Cymene. 

/3-Decanaphthene. 
Decane. 

Diwoamyl  (decane). 
Dibenzyl. 

Dibenzylmesitylene. 
Diisobutenyl. 
Dit5obutyl  {octane). 
Dibutylbenzene. 
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Hydrocarbons.     See: — 
Dibutyldibenzyl. 
Dicrotonyl  {octinene). 
Dmocrotonyl. 
i8-Diethylallene. 
Diethyldibenzyl. 
Dihydrophenylnaphthalene. 
DimethyldibeDzyl. 
Dimethylethylbenzene. 
Dimethylethylene  {hutylene). 
Dimethylethylci/cZohexane. 
DimethylhexaDaphthene       {dimethyl- 

cyclohexane). 
Dimethylci/cZohexaiie. 
Dimethylnaphthalene. 
Dimethylpentamethylene      {dimethyl- 

cyclopenta7ie). 
Dimethylci/cZopentane, 
1  :  l-Dimethylc2/cZopropane. 
Dipentamethenyl. 
Dipentene. 
Diphenylbutadiene. 
Diphenylmethane, 
1 : 2-Diplienylc2/c?opentane. 
Ditolyls. 

Divinyl  {hutinene). 
Dotriacontane. 
Ethane. 
Ethylbenzene. 
Ethylcymene. 
Ethylene. 
Fenchene. 
Galipene. 

Heptamethylene  {cycloheptane). 
Heptane. 
ci/cZo-Heptane. 
Hexadecane. 
Hexamethylene. 
Hexanaphthene  {cyQlohexane). 
Hexane. 
02/cfo-Hexane. 
Hexaterpene. 
C2/cZo-Hexene. 
Hexylene. 

Isoprene  (pentiTiene). 
Limonene. 
Menthene. 
Mesitylene. 
Metastyrene. 
Methane. 

Methyldiethylbenzene. 
8-Methylethylallene. 
a-Methylethylethylene  {amylene). 
2-Methyl-4  :  5  :  6-heptatriene. 
2-Methyl-4-heptene-6-ine. 
Methylhexanaphthene      {methylcyclo' 

hexane). 
Methylc^/cZohexane. 
2-Methyl-3-hexene-5-ine. 
Methylpentamethylene     {methylcyclo' 

pentane). 
MethylcycZopentene. 


Hydrocarbons.    See  : — 

Methylwopropylhexahydrofluorene, 

Naphthalene. 

Naphthenes. 

Nonane. 

Octane. 

Octinene. 

Pentamethyldiphenylmethane. 

Pentamethylene  {cyclopentane). 

Pentane. 

c?/c?o-Pentane. 

Pentene. 

Pentinene. 

Pertusarene. 

Phenanthrene. 

Phenyldimethylethylraethane. 

Phenylethane  {ethylbenzene). 

3  :  l-Phenylmethylc2/cZohexene. 

Phenylpropylethylene. 

Phenyltolylmethane. 

Pinene. 

Propane. 

ci/cZo- Propane. 

*50-PropyHsobutenylbenzene. 

Propylene. 

■iso-Propylethylene  {amylene). 

iso-Propylphenylmethyl  hexene. 

Santalene. 

Stilbene. 

Styrene. 

Terpinene. 

s-Tetramethyldibenzyl. 

Tetramethylethylene  {hexyleTie). 

Tetramethylmethane  (pentane). 

Tetraphenylbenzene. 

Tetraphenylbutane. 

Tetraphenylmethane.  . 

Tetraphenylcj/cZopentadiene. 

Tetraphenylc^/cZopentane. 

Tricyclene. 

Triethylbenzene. 

Trimethylene. 

Trimethylethylene  {amylene). 

Trimethylethylmethane  {hexane). 

Trimethylnaphthalene. 

Triphenylmethane. 

Triphenylct/cZopentadiene. 

Triphenylci/cZopentane. 

Triphenylpropane. 

Undecane. 

Undecylene. 
Hydrochloric  acid.     See  under  Chlorine. 
Hydrocinnamoin  and   its   diacetyl  and 

dibenzoyl  derivatives    (Thiele),    A., 

i,  616. 
Hydrocyanic  acid.     See  under  Cyano- 
gen. 
Hydrodigitoic  acid,  molecular  weight  of 

(Edinger),  a.,  i,  377. 
Hydroecgonidine,  ethylic  salts,  conver- 
sion of,  into  amide  (Willstatter  and 

Muller),  a.,  i,  178. 
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Hydroecgonidineamide,     and     conver- 
sion    into     isotropylamine      (Will- 
STATTER  and  Muller),  a.,  i,  178. 
Hydroferrocyanic  acid,   and  potassium 
salt,  electric  conductivity  of  solutions 
of,  at  high  pressures  (Bogojawlensky 
and  Tammann),  A.,  ii,  138. 
Hydrofluoranic      acid,       2  :  7-<^initro- 
(Meyer  and  Friedland),  A.,  i,  764. 
Hydrofurfurancarboxylic   acids,  trans- 
formation of  unsaturated  o-hydroxy- 
acids  into  (Fittig),  A.,  i,  191. 
Hydrogen  in  atmospheric  air  (Gatjtier), 

A.,  ii,  149  ;  (Dewar),  A.,  ii,  742. 
atomic  weight  of  (Dewar),  P.,  1898, 

175 ;  (Landolt,  Ostwald,  and  Seu- 

bert),    a.,   ii,   87;    (Leduc),  A,, 

ii,  475,  729. 
spectrum    of    (Hutton),  A.,    ii,    3  ; 

(Richards),  A.,  ii,  266. 
colour  of  flame   of,    due   to  selenium 

(Schlagdenhatjffen  and  Pagel), 

A.,  ii,  475. 
ionic  charges  produced  in,  by  Rontgen 

rays  (Townsend),  A.,  ii,  730. 
transference  number  for  (MgIntosh), 

A.,     ii,     137;     (Bancroft),     A., 

ii,  -398. 
solidification  of ;  liquid,  specific  gravity 

of,  and  use  of,  in  production  of  high 

vacua  ;  melting  and  boiling  points 

of  (Dewar),  A.,  ii,  741. 
boiling  point  of  (Dewar),  P.,  1899, 

70  ;  A.,  ii,  741. 
liquid,  molecular  complexity,  density 

and  critical  pressure  of  (Vaubel), 

A.,  ii.  475, 
compressibilty  of    mixture    of,   with 

oxygen    (Berthelot  and    Sacer- 

dote),  a.,  ii,  404. 
viscosity  of  (Breitenbach),  A. ,  ii,  403. 
velocity  of  diffusion  of,  through  water 

and  through  agar  jelly  (Hufner), 

A.,  ii,  9. 
solubility     of,     in    amylic     alcohol 

(Friedel  and  Gorgeu),  A.,  i,  182. 
compressed,    solution   of   bromine  in 

(Villard),  a.,  ii,  143. 
action  of  electric  glow  discharge   on 

mixtures  of,  with  oxygen  (Mixter), 

a.,  ii,  267. 
explosibility  of  mixtures  of  acetylene 

with    (Berthelot    and  Vieille), 

A.,  ii,  412. 
chemical  equilibrium  between  carbon 

oxides  and  (Berthelot),  A.,  ii,  286. 
combination  of,  with  carbon  (bisulphide 

(Berthelot),  A.,  ii,  648. 
inflammability   of  mixtures  of,    with 

chlorine  (Emich),  A.,  ii,  12. 
action  of,  on  mercury  salts  (Colson), 

A.,  ii,  485. 


Hydrogen,    non -explosive    combination 

of,  with  oxygen  (Bodenhtein),  A., 

ii,  733. 
combination     of,     with    oxygen,    at 

difierent     temperatures    (Holier), 

A.,  ii,  85. 
combination    of,   with   oxygen,    heat 

developed  in  (Platner),  A.,ii,  628. 
oxidation  of,  by  chromic  acid  (Reese), 

A.,  ii,  647. 
existence    of   a    compound    of,    with 

platinum  (Hemptinne),  A.,  ii,  146. 
combination  of,  with  sulphur  (KoNOW- 

aloff),  a.,  ii,  415. 
action  of,   on  sulphuric  acid   (Adie), 

P.,  1899,  133. 
estimation  of,  by  combustion  (Dennis 

and  Hopkins),  A.,  ii,  332. 
estimation   of,  in  organic  substances 

containing    nitrogen    (Tower),  A., 

ii,  694. 
estimation  of,  in  presence  of  methane 

and  nitrogen  (Jaeger),  A,,  ii,  526. 
Hydrogen  salts,  absorption  of  Rontgen 
rays  by  (Hubert  and  Reynaud),  A,, 
ii,  586. 
Hydrogen  chloride.     See  Chlorine  ;  Hy- 
drochloric acid, 
nitride.  SeeAzoimide.  Hydrazoicacid. 
Hydrogen  peroxide,   electrolytic  forma- 
tion of  (Haber  and  Grinberg),  A., 

ii,  17. 
electrolysis  of,  solution  of,  application 

of  principle  of  maximum  work  to 

(Tommasi),  a.,  ii,  413. 
comparison    of,   with    hvdroxylamine 

(Wagner),  A.,  ii,  650" 
action  of,   on  secondary  and  tertiary 

aliphatic     amines    (Dunstan    and 

GouLDiNG),  T.,  1004 ;  P.,  1899, 124. 
action  of,  on  carbohydrates,  in  presence 

of    ferrous     salts     (Morrell    and 

Crofts),  T.,  786  ;  P.,  1899,  99. 
action  of,  on  formaldehyde  (Harden), 

P.,  1899,  158;  (Blank  and  Finken- 

beiner),  a.,  ii,  188,  820  ;  (Kastle 

and  Loevenhart),  A.,  i,  565. 
action  of,  on  periodic  or  bromic  acids 

(Tanatar),  a.,  ii,  414. 
action  of   periodates  on  (Pochard), 

A.,-ii,  478. 
action    of,    on    photographic     plates 

(Russell),  A.,  ii,  720. 
decomposition  of,  by  neutral  or  am- 

moniacal     silver     oxide     or    silver 

nitrate  (Berthelot),  A.,  ii,  149. 
physiological   action  of  (Nencki  and 

Zaleski),  a.,  ii,  676. 
detection  of  (Barralet),  A.,  ii,  803. 
distinction     between    ozonp.    nitrous 

acid,  and  (Erlwein  and  Weyl),  A,, 

ii,  179. 
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Hydrogen  phosphide,  absorption    of,  in 

presence  of  alkali  chlorides  (Gottig), 

A.,  i,  657. 
action  of,  on  copper,  and  copper  oxides 

and     salts     (RubiSnovitch),      A., 

ii,  102,  652,  750. 
estimation    of,    in    gaseous    mixtures 

(RiBAN ;  JoANNis),  A.    ii,  612. 
Hydrogen  selenide,  velocity  of  formation 
and  decomposition  of  (Bodenstein), 
A.,  ii,  548,  639. 
Hydrogen  sulphide  in  natural  gas  from 

Point    Abino,    Canada   (Phillips), 

A.,  ii,  35. 
formation  and  false    equilibrium  of ; 

absorption    of,    by    liquid    sulphur 

(Duhem),  a.,  ii,  739. 
velocity    of  formation    of,    from    its 

elements  (Bodenstein),  A.,  ii,  638. 
generator  for  (Bradley),  A.,  ii,  413. 
action  of,  on  carboxyhsemoglobin  (Sal- 

KOWSKi),  A.,  i,  784. 
equilibrium  between,  and  hydrocyanic 

acid,  in  combination  with  potassium 

(Berthelot),  a.,  ii,  737. 
action  of,  on  metallic  salts  dissolved 

in  organic  solvents  (Naumann),  A., 

ii,  423. 
oxidation  of  (Hartley),  A.,  ii,  437. 
equilibrium  between  silver  potassium 

cyanide,     hydrogen     cyanide,    and 

(Berthelot),  A.,  ii,  422. 
action  of,  on  silicates  (Didier),  A., 

ii,  596. 
action  of  sodium  on,  heat  developed  in 

(de  Forcrand),  a.,  ii,  589. 
action  of  sulphuric  acid  on  (Berthe- 
lot), A.,  ii,  283. 
separation  of  sulphur  from,  by  sulphur- 
bacteria  (Hartley),  A.,  ii,  437. 
as  a  reagent  (Graebe),  A.,  ii,  178. 
estimation  of,  in  air  (Lehmann),  A., 

ii,  53. 
Hydrogiobertite  (?)      from     Lombardy 

(Brugnatelli),  a.,  ii,  372. 
Hydroilmenite  from    Bahia  (Hussak), 

A.,  ii,  494. 
Hydroketole,    3-nitro-   (Stoermer  and 

Dragendorff),  a.,  i,  46. 
Hydrolysis.     See  Affinity,  chemical. 
Hydrometer,  Baume's,  specific  gravities 
corresponding  with  degrees  on  (Emery), 
A.,  ii,  466, 
Hydrometer    scales,    correct   values    of 
empirically  divided (Fuchs),  A.,  ii,  692. 
Hy  drome  thy  Imorphimethine,     constitu- 
tion of,  and  methiodide  (Vongerich- 
ten),  a.,  i,  551. 
Hydromica  from  New  Jersey  (Clarke 

and  Darton),  A.,  ii,  496. 
Hydroqninolines  from  indoles,  constitu- 
tion of  (PicciNiNi),  A.,  i,  76. 


Hydrosorbic  acid.     See  Hexenoic  acid. 

Hydrotropilidinecarboxylic  acid,  reduc- 
tion of  (Willstatter),  a.,  i,  26. 

o-Hydroxyacetophenone,  oxime  and 
bromo-derivative  (Dunstan  and 
Henry),  T.,  67;  P.,  1898,  220. 

^-Hydroxyacetophenone  (Verlby),  A., 
i,  426. 

a-Hydroxy-acids,  unsaturated,  transform- 
ation of,  into  hydrofurfurancarboxylic 
acids  (Fittig),  A.,  i,  191. 

Hydroxy-»|'-allylcarbamide  (Rund- 

qvist),  a.,  i,  17. 

2'-Hydroxy-3-aminophenyl-4'-methyl- 
quinoline  (Heidrich),  A.,  i,  367. 

j8-Hydroxy-o-Moamylhutyric  acid.  See 
Hydroxynonoic  acid, 

a-Hydroxy-jS-woamylisobutyric  acid.  See 
Hydroxynonoic  acid. 

2-Hydroxyanthranol,  and  diacetyl  deri- 
vative (Bistrzyckj  andDE  Soheppbb), 
A.,  i,  151. 

Hydroxyazobenzene,  potassium  deriva- 
tive, action  of  hydrochloric  acid  on 
(Hantzsch),  a.,  i,  400. 

Hydroxybehenic  acids,  chloro-,  forma- 
tion of,  from  erucic,  isoerucic  and 
brassic  acids,  and  action  of  potash  on 
(Albitzky),  a.,  i,  862. 

Hydroxybenzalazine,  formation  of 
(Cajar),  a.,  i,  146. 

o-Hydroxybenzaldehyde.  See  Salicyl- 
aldehyde. 

m-Hydroxybenzaldehyde,  2:4:  Q4ri- 
bromo-  and         2:4: 6-<nchloro- 

(Krause),  a.,  i,  281. 

^-Hydroxybenzaldehyde,  thermochem- 
istry of  (Deli^pine  and  Rivals),  A., 
ii,  727. 

??i-Hydroxybenzaldoxime,  2:4:  Q-tri- 
bromo-         and  2:4:  6-^nchloro- 

(Krause),  a.,  i,  281. 

o-Hydroxybenzamide,  hydrolysis  of 
(Reid),  a.,  i,  508. 

^-Hydroxy-a-benzamidocinnamic  acid 
(Erlenmeyer  and  Halsey),  A., 
i,  761. 

o-Hydroxybenzhydrylamine,  reduction 
of  (Cohn),  a.,  i,  295. 

wi-Hydroxybenzodiphenylfurfuran,  and 
acetyl  derivative  (Japp  and  Meldrtjm), 
T.,  1041  ;  P.,  1899,  167. 

;:>-Hydroxybenzodiphenylfurfuran,  and 
acetyl  derivative  (Japp  and  Meldrtjm), 
T.,  1041  ;  P.,  1899,  167. 

o-Hydroxybenzoic  acid.  See  Salicylic 
acid. 

m-Hydroxybenzoic    acid,    sodium    salt, 
heat  of  formation  of  (Massol),  A., 
ii,  353. 
2:4:  6-^ribromo-    and   methylic  salt 
(Krause),  a.,  ii,  281. 
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w-Hydroxybenzoic      acid,       6-chloro-, 

methylic    salt;  and   (?)    chloro-,  aud 

its  salts  (Mazzaua),  A.,  i,  811, 

^-Hydroxybenzoic    acid,    sodium    salt, 

heat  of  formation  of  (Massol),  A., 

ii,  353. 

ethylic    salt,    benzoyl     derivative     of 

(Limpricht),  a,,  i,  292. 
methylic  salt,   stability    of,    towards 
alkalis,  relative  to  that  of  methylic 
anisate  (Fischer),  A.,i,  262. 
^-Hydroxybenzoic   acid,    3-chloro-,  and 
3  :  5-^Jchloro-,    and    methylic    and 
ethylic  salts  (AIazzara),  A.,  i,  811. 
3  :  5-dichloTo-  (Bertozzi),  A.,  i,  877. 
m-Hydroxybenzonitrile,        2:4:  Q-tri- 
bromo-,  2:4:  6-^nchloro,  aud  acetates 
(Krause),  a.,  i,  281. 
o-Hydroxybenzophenonephenylimine, 
and   acetyl  derivative    (Graebe   and 
Keller),  A.,  i,  703. 
o-Hydroxybenzylacetanilide  (Paal  and 

Hartel),  a.,  i,  749. 
o-Hydroxybenzylic  ethylic  aud  methylic 
ethers  (Thiele   and   Dimroth),    A., 
i,  426. 
j^-Hydroxybenzylideneaminoguanidine, 

(Wedekind),  a.,  i,  51. 
0-      and    ^-Hydroxybenzylideneamino- 
guanidines  (Thiele  and  Bihan),  A., 
i,  46. 
o-Hydroxybenzylideneazine  (Thiele  and 

Bihan),  A.,  i,  46. 
0-    and     jo-Hydroxybenzylidenebornyl- 
amines  (Forster),  T.,  1154  ;  P.,  1899, 
194. 
o-Hydroxybenzylidene-??i-broniobenz-  • 
hydrazide  (Curtius   and   Portner), 
A.,  i,  136. 
o-Hydroxybenzylidenebromoethyl- 

amine,  from  condensation  of  bromo- 
ethylamine      hydrobromide       with 
salicylaldehyde  (Gabriel  and  Leu- 
pold),  a.,  i,  104. 
o-Hydroxybenzylidene-1 : 3 : 2-m-xylidine 

(Busch),  a.,  i,  496. 
o-Hydroxybenzyl-?rt-nitracetanilide 

(Paal and  Hartel),  A.,  i,  749. 
o-Hydroxybenzyl-o-  and  -^-nitranilines 
(Paal  and  Hartel),  A.,  i,  748,  749. 
1 : 8-Hydroxybromotetrahydrocarvone 
(von  Baeyer  and  Baumgartel),  A., 
i,  223. 
Hydroxybutanedicarboxylic  acid.      See 

;8-Hydroxyethylsuccinic  acid. 
o-Hydroxybutenoic    acid.       See  Vinyl- 

glycollic  acid. 
o-Hydroxy«6obutyramidoazobenzene 
(BiscHOFF    and     Sobolewski),    A., 
i,  232. 
o-Hydroxy/sobutyranilide,   formation  of 
(Lambling),  a.,  i,  53. 


a-Hydroxybutyric   acid,   Z-amylic    salt, 
molecular  rotation  of  (Walden),  A., 
ii,  622. 
iS-Hydroxybutyric  acid,  phenylurethane, 
ethylic  salt  (Lambling),  A.,  i,  53. 
7-chloro-,    ethylic    salt    and     nitrile 
of  (Lespieau),  a.,  i,  243. 
a-Hydroxywobutyric  acid,  formation  of 
(Dain),  a.,  i,  436. 
phenylurethane,      and     ethylic     salt 

(Lambling),  A.,  i,  53. 
^amylic    salt,  molecular    rotation   of 
(Walden),  A.,  ii,  622. 
o-Hydroxybutyronitrile  (o-  cyanopropylic 
alcohol),       and       acetyl       derivative 
(Henry),  A.,  i,  182. 
fl-Hydroxybutyronitrile  ($-cyanoisopro- 
pylic  alcohol),    and  its  acetate  and 
ethoxy-derivative     (Henry),      A., 
i,  182. 
7-chloro-,   from  action    of  potassium 
cyanide    on    epichlorhydrin    (Les- 
pieau), A.,  i,  790. 
7-Hydroxybutyroiiitrile(7-c2/a7M)2>ro?>yZw; 
alcohol),  and  its  acetate  and  ethoxy- 
derivative  (Henry),  A.,  i,  183. 
o-Hydroxyisobutyronitrile       {dimethyl- 
glycollonitrile,         acetoiiecyanhydrin ), 
and  its  acetyl    derivative  ;    also  the 
action  of  phosphoric  anhydride  and 
phosphorus      pentachloride      on      it 
(Henry),  A.,  i,  256. 
;8-Hydroxyisobutyronitrile       {a-mcthyl- 

lactonitrile)  (Henry'),  A.,  i,  255. 
a-,    )3-,    and    7-Hydroxybutyronitriles, 
action   of   phosphoric    anhydride    on 
(Henry),  A.,  i,  257. 
Hydroxy-cw-TT-camphanic     acid     (Kip- 
ping), T.,  143  ;  P.,  1898,  250. 
Hydroxy  camphoceanolactone  (  Jagelki  ), 

A.,  i,  629. 
m-Hydroxycarbanilide      (Meyer     aud 

Sundmacher),  a.,  i,  755. 
Hydroxycarone,  oxime,    semicarbazone, 
phenylurethane    (von    Baeyer    and 
Baumgartel),  A.,  i,  224. 
2,  2',  3,  3',  4,  and  4'-Hydroxychalkone8 
{hydroxijbenzylidencaceiophenones)  and 
acetyl  derivatives   (von  Kostanegki 
and  Tambor),  A.,  i,  704. 
2?-Hydroxy-»//-cuniylaniline,  bromo- 

(Auwers     and      Ercklentz),      A., 
i,  35. 
o-Hydroxy-il'-cumylic  alcohol  (Auwers 

and  DE  Rovaart),  A.,  i,  34. 
^-Hydroxy-i/z-cumylic  alcohol,   and    its 
ether,     thio-ether,    methylic     ether, 
bromo- derivatives,       diacetate,      and 
acetateisobutyrate       (Auwers       and 
Ercklentz),  a.,  i,  35,  36. 
j^-Hydroxy-»f-cumylpiperidine,  bromo- 
( Auwers  and  Ercklentz),  A.,  i,  35. 
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2'-Hydroxy-4' :  6'-diethoxyclialkone,  and 
its  acetate  (von  Kostanecki,  Tambor, 
and  Bednarski),  A.,  i,  892.' 

-) -Hydroxy  die  thy  lacetoacetic  acid,  lac- 
tone of,  from  decomposition  of  ethylic 
7-acetoxydietliylacetoacetate  (Conrad 
and  Cast),  A.,  i,  193. 

4-Hydroxy-2 : 6-diethylbenzaldehyde 
CJannasch  and  Rathjen),  A.,  i,  878. 

)8-Hydroxy-aa-diethylglutaconic  acid, 
supposed  formation  of  (Lawrence), 
P.,  1898,  252. 

a-Hydroxydihydromcampholytic  acid 
(Noyes),  A.,  i,  928. 

Hydroxydimercuracetic  acid.  See  un- 
der Mercury. 

2'-Hydroxy-4' :  6'-dimethoxychalkoiie, 
and  its  acetyl  derivatives  (von  Kosta- 
NECKi,  Tambor,  and  Emilewicz),  A., 
i,  892. 

2'-B[ydroxy-3  : 4-dimethoxy-4'-ethoxy- 
clialkoiie,    and   its    acetyl   derivative 
and  dibromide  (von  Kostanecki  and 
RozYCKi),  A.,  i,  911. 

2'-Hydroxy-4' :  6'-diinethoxy-3  : 4-nietli- 
ylenedioxychalkone,  and  acetyl  de- 
rivative (von  Kostanecki,  Tambor, 
and  Herstein),  A.,  i,  893. 

7-Hydroxydiinethylacetoacetic  acid,  lac- 
tone of,  and  its  bromo-  and  oximido- 
derivatives,  and  phenyl  hydrazone  ; 
also  action  of  aniline  on  (Conrad  and 
Gast),  A.,  i,  lU. 

4-Hydroxy-2  :  6-dimethylbenzoic  acid, 
and  ethylic  salt  (Noyes),  A.,  i,  284. 

3 -Hydroxy!  :  2'-dinietliylbenzoxazole, 
and    acetyl   and    benzoyl   derivatives 
(Heinrich),  a.,  i,  172. 

/3-Hydroxy-aa-dimethylglutacoiiic  acid 
and  its  salts  and  derivatives,  supposed 
formation  of  (Lawrence),  T.,  417  ; 
P.,  1898,  252. 

a'  -Hydroxy  -  aa  -  dimethylglutaric  acid, 
lactone  of,  and  its  methylic  salt  (Law- 
rence), T.,  421. 

;3-Hydroxy-aaj-dimetliylglutaric  acid 
and  its  ethylic  salts  ;  also  its  dis- 
sociation constant,  and  the  action 
of  acetic  chloride  and  hydriodic 
acid  on  (Reformatsky),  A., 
i,  481. 
a'-chloro-,  ethylic  salt,  and  its  hydro- 
lysis and  reduction  (Lawrence),  T., 
419  ;  P.,  1898,  251. 

7-Hydroxy-aa-dimetliylglutaric  acid, 
lactone  of  (Conrad  and  Gast),  A., 
i,  259. 

a-Hydroxy-jSiS-dimetliylglutaric      acid, 
lactone  of  (Perkin  and  Thorpe),  T., 
56. 

4'-Hydroxy-l  :  3-dimetliyl-i8-phenotri- 
azine  (Bamberger),  A.,  i,  545. 


5-Hydroxydiphenyl,  2  : 4'-c?mmino-,  sali- 

cylidene,    anisylidene,  p-nitrobenzyl- 

idene,    diformyl,    diacetyl,    and    tri- 

benzoyl    derivatives     (Jacobson    and 

TiGGEs),  A.,  i,  274. 
o-Hydroxydiphenylacetamidoaceto- 

lactone  (Cramer),  A.,  i,  153. 
o-Hydroxydiphenylacetic   acid,    ethylic 

salt,  amide,  anilide,  and  methylamide 

(Cramer),  A.,  i,  153. 
a-Hydroxydiphenylacetic      acid.       See 

Benzilic  acid. 
2?-HydroxydiphenyIamine,        p-amino-, 

dihydrochloride      (Schneider),      A., 

i,  499. 
m-Hydroxydiphenylamine-saccharein 

(Monnet  and  Kcetschet),  A.,  i,  213. 
o-Hydroxydiphenylaminoacetamide 

(Cramer),  A.,  i,  153. 
)8-Hydroxy-)87-diplienylbut3rrolactone- 

acetic     acid     lactone    (Stobbe    and 

Russwurm),  a.,  i,  903. 
Hydroxydiphenylene  ketone,  acetyl  and 

benzoyl     derivatives    of ;      benzylic, 

methylic,      and     ethylic     ethers      of 

(Heyl),  a.,  i,  216,  701. 
o-Hydroxydiphenylglycocine      hydro- 
chloride (Cramer),  A.,  i,  153. 
Hydroxydiphenyline.     See  5-Hydroxy- 
diphenyl, 2  :  i'-disimmo-. 
4-Hydroxydiphenylmethane-2'-carb- 

oxylic     acid    (Bistrzycki     and    de 

Schepper),  a.,  i,  151. 
2-Hydroxy-4 : 6-diplienylpyridine-5- 

carboxylic  acid,  ethylic  salt  of  (Ruhe- 

mann),  T.,  414  ;  P.,  1899,  55. 
^-Hydroxyethanesulplionic      acid,      a- 

bromo-,      and        its        constitution  ; 

action   of    phosphorus    pentachloride 

on  its  potassium  salt  (Kohler),  A., 

i,  488. 
Hydroxyethanetricarboxylic         acid 

(Durand),  a.,  i,  741. 
2-Hydroxy-5-etlioxyacetoplienone   (von 

Kostanecki,    Levi,    and   Tambor), 

A.,  i,  370. 
Hydroxy ethylamine     (Chancel),    A., 

i,  411. 
Hy  droxyethylaminotetrahydro-  3  - 

naphthol  (Knorr),  A.,  i,  463. 
Hydroxyethylcamphenemorpholine 

(Knorr),  A.,  i,  783. 
Hydroxyethylmalonamide,  formation  of 

(Traube  and  Lehmann),  A.,  i,  417. 
l"-Hydroxyethylnaplithalanniorpholine 

(Knorr),  A.,  i,  782. 
Hydroxyetbyl-^-nitraniline,    ^n'chloro- 

(Eibner),  a.,  i,  42. 
Hydroxyethylquinoline.    See  Quinolyl- 

ethanol. 
Hydroxyethylsarcosine  and  copper  salt 

(Knorr)  A.,  i,  784. 
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)8-Hydroxyethyl8UCcinic  acid  {hydroxy- 

butanedicarboxylic  acid)  and  its  calcium 

salt  (Semenoff),  A,,  i,  867. 
Hydroxyethylsulphonic  acid  {isethionic 

acid),    from    reduction    of    ethylene- 

sulphonic  acid,  and  its  potassium  salt 

(Kohler),  a.,  i,  20. 
Hydroxyethyl-^-toluidine,        ^Wchloro- 

(Eibnbr),  a.,  i,  42. 
i)rf-,  DI-,  Ld-,  and  r-Hydroxyfenchenic 
acids  (Wallace   and    Hertz),  A., 

i,  66. 
2-Hydroxyflavoiie  and  acetyl  derivative 

(von  Kostanecki,  Levi,  and  Tam- 

bor),  a.,  i,  371. 
Hydroxyfluorene  alcohol   (Heyl),    A., 

i,  216. 
Hydroxyfurfuraldehyde,    derivatives  of 

(Cross,   Bevan,  and  Heiberg),  T., 

751  ;  P.,  1899,  130. 
Hydroxygluconic  acid  (Ruff),  A. ,  i,  869. 

from  oxidation  of  gluconic  acid  by  a 
bacterium,  and  its  oxidation  and 
constitution  (Boutroux),  A.,  i,  259. 
)8-Hydroxyglutaric  acid,  decomposition 
of,  on  distillation  (Fighter  and 
Krafft),  a.,  i,  265. 

action  of  hydrobromic  acid  on  ("WiSLi- 
centjs),  a.,  i,  736. 
o-Hydroxyguanazylbenzene        (Wede- 

KIND),  A.,  i,  51. 
2-Hydroxyliexahydro-o-toluic    acid    (1- 

hy  droxy -2-methy  ley  c\ohexane-l- curb - 

oxylic  acid)  (Sernoff),  A.,  i,  584. 
Hydroxyhexamethylene.        See     eyclo- 

Hexanol. 
Hydroxyhexoic    acid,    lactone   of   (iso- 

caprolactone)  (Semenoff),  A.,  i,  793. 
o-Hydroxy4soliexonit3:ile(isor«Ze?yZc?/a7i- 

hydrin,  amylidoiecyanhydrin),  action 

of   phosphoric  anhydride  and   phos- 
phorus pentachloride  on  ;  also  its  acetyl 

derivative  (Henry),  A.,  i,  256. 
Hydroxyhexylamine  (Demjanoff),  A., 

i,  846. 
2-Hydroxy-A2'4-hydropyridoiie-3-carb- 

oxylic  acid,  and  ethylic  salt ;  action 

of  bromine  on  it ;   amide  (Guthzeit 

and  Laska),  A.,  i,  261. 
Hydroxylamine  (Tanatar),  A.,  ii,  285. 

from  action  of  sodium  amalgam  on 
sodium  nitrite  or  nitrate  (Divers), 
T.,  87,  89;  P.,  1898,  222. 

constitution  of  (Bruhl),  A.,  ii,  285. 

synthesis  of  (Jouve),  A.,  ii,  364. 

comparison  of,  with  hydrogen  peroxide 
(Wagner),  A.,  ii,  650. 

oxidising  action  of  (Marino),  A., 
ii,  553. 

action  of  chromic  acid  and  potassium 
diohromate  on  (Oechsner  de  Co- 
ninck),  a.,  i,  243. 


Hydroxylamine,  action  of  methylic> 
ethylic,  and  n-  and  wo-propylic 
iodides  on  (Dunstan  and  Gould- 
ING),  T.,  792;  P.,  1899,  58. 

action  of  sulphurous  anhydride  on 
(Raschig),  a.,  ii,  285  ;  (Tanatar), 
A.,  ii,  285,  415. 

orthophosphate  and  arsenate  (KoHL- 
schutter  and  Hofmann),  A., 
ii,  652. 

nickel  sulphate  compound  of  (Uhlen- 
htjth),  a.,  ii,  661. 

potassio-  and  sodio-uranates  (KOHL- 
scHiJTTER  and  Hofmann),  A., 
ii,  651. 

detection  of  (Bamberger),  A.,  ii,  676. 

detection  of,  in  presence  of  hydroxy- 
amidosulphonate       (Divers      and 
Haga),  T.,  79. 
Hydroxylaminocarvoxime,       dibenzoyl 

derivative,     diphenylcarbamide,     ^- 

phenylthiocarbimide    (Harries    and 

Mayrhofer),  a.,  i,  624. 
Hydroxylaminomolybdic  acid,  and  pot- 
assium    derivative     (Kohlschutteb 

and  Hofmann),  A.,  ii,  651. 
Hydroxyl  compounds,  taste  of  (Hobeb 

and  Kiesow),  A.,  ii,  207. 
Hydroxymenthylic  acid,    isomeride    of 

(L6ser),  a.,  i,  479. 
^-Hydroxymesityl-aniline   and  -piperi- 

dine,    dibxomo',  and   phenylurethane 

( Auw^ers  and  Allendorff),  A. ,  i,  33. 
^-Hydroxymesitylic  alcohol  and  ethylic 

ether,     r^tbromo-,     and    acetates    of 

(AuwERS  and  Allendorff),  A. ,  i,  32, 

33. 
2'-Hydroxy-3-methoxy-4  :  4'-diethoxy- 

chalkone,  and  acetyl  derivative  and 

dibromide    (von     Kostanecki    and 

R6zYCKi),  A.,  i,  912. 
3  :  4-Hydroxymethoxyphenylglyoxylic 

acid  (Bouveault),  A.,  i,  288. 
o-Hydroxy-a-methyl-jS-woamylsuccinic 

acid,  and  amide,  imide  and  silver  salt 

(Auden,    Perkin,    and    Rose),    T., 

914  ;  P.,  1899,  162. 
2-Hydroxy-4-methyl-anthranol         and 

-anthraquinone,  and  diacetyl  deriva- 
tive  of  former  (Bistrzycki   and  DE 

Schepper),  a.,  i,  151. 
o-Hydroxy-m-methylbenzophenone- 

oxime,    transformation    of    (Auwers 

and  Czerny),  A.,  i,  131. 
3-Hydroxy-l-methylbenzoxazole  (Hein- 

rich),  a.,  i,  173. 
a-  and  i8-Hydroxy-2'-methyldibenzyl-2- 

carboxylic    acids    (Bethmann),   A., 

i,  520,  521. 
4-Hydroxy-2-methyldiphenyImethane- 

2-carboxylic  acid    (Bistrzycki  and 

DE  Schepper),  A.,  i,  151. 
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Hydroxymethylenecyanacetic  acid, 
methylic,  ethylic,  and  amylic  salts 
(Bollemont),  A.,  i,  791. 

)8-Hydroxy-oa-metliyletliylglutaconic 
acid,   supposed   formation   of    (Law- 
rence), P.,  1898,  252. 

l-Hydroxy-2-metliylc?/c^ohexaiie-l-carb- 
oxylic  acid  (Sernoff),  A.,  i,  584. 

1-  and  3-Hydroxy-l-metliylct/cZopentanes 
(Markownikoff),  a.,  i,  799,  800. 

4-Hydroxy-3-metliyl-;8-phenotriazine 
(Bamberger  and  von  Goldberger), 
A.,  i,  547. 

Hydroxymethylphtlialiinide,  and  its 
acetate  (Sachs),  A.,  i,  280. 

a-Hydroxy-o'-metliyl-a-isopropyladipic 
acid,  from  carvenone  (Tiemann  and 
Semmler),  a.,  i,  224. 

w-Hydroxymethylpyromucic  acid  (Fen- 
ton  and  Gostling),  T.,  429;  P., 
1899,  57. 

Hydroxymethylsuccinic  acid  [hydroxy- 
pyrotartaric  acid,  hydroxypropanedi- 
carhoxylic  acid)  (Semenoff),  A.,  i,  867. 

Hydroxymethyltereplitlialic  acid  (Per- 
KiN),  T.,  195;  P.,  1893,  111. 

4'-Hydroxy-o-naphthaflavone  (Keller 
and  von  Kostanecki),  A.,  i,  524. 

1 :4-  and  2 :  l-Hydroxynaphthaldehydes, 
imide-hydrochlorides,  aniline  deriva- 
tives, azine,  and  phenylhydrazones 
(Gattermann  and  von  Horlacher), 
A.,  i,  373. 

5-Hydroxyiiaplithaplienazine  (Kehr- 
MANN  and  Zimmerli),  A.,  i,  80. 

2-Hydroxy-l :  4-iiaplitliaquiuoue, 

1'- amino-,  diacetyl  derivative  (Kehr- 
MANN  and  Haberkant),  A.,  i,  62. 

3-Hydroxynaphthaquinone,  2-bromo- 
(Liebermann  and  Schlossberg),  A., 
i,  765. 

1  -Hydroxy-1  :  2-naplithaquinone-3  :  3- 
disulphonic  acid,  sodium  salt  (Han- 
tower  and  Tauber),  A.,  i,  63. 

Hydroxynaphtliaquinoneimidesul- 
phonic  acid  (Gaess),  A.,  i,  375. 

2-Hydroxy-l :  4-naphthaquiiioiie-2'-sul- 
phonic  acid,  and  o-plienyleuediamine 
derivative  (Gaess),  A.,  i,  375. 

1 :4'-  and  2 : 2'-Hydroxynaphthoic  acids, 
ethylic  salt(FRiEDLANDER,  Heilpern, 
and  Spielfogel),  A.,  i,  709. 

/S-Hydroxjmaplitliyl-l-inercuric  acetate 
(Bamberger),  A.,  i,  156. 

4-Hydroxynaplitliylphtlialide  (Bistr- 
zYCKi  and  de  Scheppeb),  A.,  i,  152. 

o-Hydroxy-wi-nitraniline  (Paal  and 
H artel),  a.,  i,  748. 

Hydroxynonoic  acid  (fi-hydroxy-a-iso- 
amylbutyric  acid),  and  j8-cyano-deriva- 
tive  (Atjden,  Perkin,  and  Rose),  T., 
918;  P.,  1899,  163. 


Hydroxynonoic    acid    {a-hydroxy-&-iso- 

amylisohutyrie  acid)  (Auden,  Perkin^ 

and    Rose),     T.,     920;     P.,     1899,. 

163. 
Hydroxy octenoic  acid,  from  the  action 

of  water  on  cineolic  acid  (Rupe),  A., 

i,  340. 
a-Hydroxyoctonitrile    {heptylidenecyan- 

hydrin,        cenanthylidenecyanhydrin), 

action  of  phosphorus  pentachloride  on  ; . 

also  its  acetyl  derivative  (Henry),  A., 

i,  256. 
Hydroxyparaconic  acid,  and  its  calcium, 

barium,  and  silver  salts  (Fittig  and 

Kohl),  A.,  i,  418. 
4-Hydroxy-l :  2  : 2  : 6  : 6-pentamethyl- 

piperidine  hydrobromide,   perbromide 

(Samtleben),  a.,  i,  542. 
Hydroxypentanedicarboxylic  acids.  See 

;8- Hydroxy propylsuccinic  acids. 
9-Hydroxy-9-plienacylplienanthrone 

(Japp  and  Meldrum),  T.,  1034;  P., 

1899,  166. 
4'-Hydroxy-j8-phenotriazine  {henz- 

azimide)  (Bamberger  and  von  Gold- 
berger), A.,  i,  170,  546. 
o-Hydroxyphenoxyacetic   acid,   and  its 

lactone   and    phenylhydrazone   (Mou- 

reu),  a.,  i,  125,  138,  679,  700. 
o-Hydroxyphenoxy acetone,  and  its  acet- 
ate,    oxime,     phenylhydrazone,     and 

ethylacetal  (Moureu),  A.,  i,  433. 
a-Hydroxyphenylacetic  acid.    See  Man- 

delic  acid. 
^-Hydroxyphenyl-a-aminopropionic 

acid.     See  Tyrosine. 
3-Hydroxy-2'-plienylbenzoxazole(HEiN- 

rich),  a.,  i,  171. 
)8-Hydroxy-7-phenyl-)8-benzylbutyro- 

lactoneacetic  acid  lactone  (Stobbe, 

Russwurm,      and      Schultz),      A., 

i,  904. 
)8-Hydroxy-8-plienylbutyrolactone- 

acetic    acid    lactone    (Stobbe    and 

Heun),  a.,  i,  902. 
wi-Hydroxyphenylcarbamide       (Meyer 

and  Sundmacher),  A.,  i,  755. 
2-Hydroxyplienyl-4 : 6-dimethylpyr- 

imidine  (Gabriel  and  Colman),  A.,. 

i,  638. 
4-Hydroxyphenyh'sodinaphthazonium 

chloride,  and  the  nitrate  (Kehrmann 

and  Sutherst),  A.,  i,  528. 
4-Hydroxy-o-plienylenediamine,  and  its 

hydrochloride  and  triacetyl  derivative 

(Kehrmann      and      Gauhe),      A., 

i,  28. 
o-Hydroxyphenyl-^-ethoxystyryl 

ketone.      See  4-Ethoxybenzylidene-2- 

acetophenone. 
^-Hydroxypbenylethy  lure  thane   ethylic 

carbonate  (Hinsberg),  A.,  i,  496. 
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f?-Hydroxyphenylglyoxylic    acid,     and 

ethylic  salt  (Bouveault),  A.,  i,  228, 

437. 
Hydroxyphenylmercuric     salts     (Dim- 

iiOTH),  A.,  i,   54,  428 ;   (Grutzner), 

A.,  i,  198. 
o-Hydroxyphenyl-;?-inetlioxyBtyryl 

ketone.      See  Anisylidene-2-hydroxy- 

acetophenone. 
3-Hydroxy-2'-phenyl-l-niethylbenzox- 

azole,    2:4-(^mitro-  (Heinrich),  A., 

i,  171. 
2-Hydroxy-4-plienyl-6-methylpyridine- 

5-carboxylic  acid,  ethylic  salt  (Ruhe- 

mann),  T.,  412  ;  P.,  1899,  55. 
2-Hydroxyphenyl-4-metliylpyriniidone 

(Gabriel       and       Colman),       A., 
^  i,  638. 
S'-Hydroxyphenylwonaphthaphenazon- 

ium   sulphate,   2-amino-  (Kehrmann 

andAEBi),  A.,  i,  527. 
wi-Hydroxyphenyloxamic      acid,      and 

ethylic  salt  and  amide   (Meyer  and 

Sundmacher),  A.,  i,  755. 
o-Hydroxyphenylphosphoric  acid  (Gen- 

vresse),  a.,  i,  342. 
^-Hydroxyphenylphthalazone  (Meyer), 

A.,  i,  707. 
4-i9-HydroxyphenyIphthalide  (Meyer), 
A.,  i,  707. 

3-amino-,    3  :  5-dimtYO-    (Bistrzycki 
and  de  Schepper),  A.,  i,  152. 
o-Hydroxyphenyl  piperonalmethyl   ke- 
tone.    See  Piperonal-2'-hydroxyaceto- 

pheDone. 
3-Hydroxy-l-phenyl-5-pyrazolone    (Mi- 

CHAELis  and  Rohmer),  a,,  i,  233.  . 
3-i^-Hydroxyphenylpyridazine    and    (?) 

Hydroxyphenylpyridazine    (Gabriel 

and  Colman),  A.,  i,  391,  392. 
2-Hydroxyplienyl«^osafl5:anonequinone 

(Kehrmanx      and      Duret),       A., 

i,  83. 
2 :  l-Hydroxyphenyl-ac-tetrahydro- 

naphthalene-3-carboxylic      acid 

(Thiele    and    Meisenheimer),    A., 

i,  614. 
m-Hydroxyphenylthiocarbamide 

(Meyer     and     Sundmacher),     A., 

i,  755. 
^>Hydroxyphenylurethane  ethylic  car- 
bonate (Hinsberg),  a.,  i,  496. 
5;i-Hydroxyphthalamic     acid    (Meyer 

and  SUxNDMAcher),  A.,  i,  756. 
4-Hydroxyphthalic    acid,   aniline  salt, 

and  anil  of  (Graebe  and  Buenzod), 

A.,  i,762. 
l-Hydroxypiperidiniumacetic  acid,  ac- 
tion oi  Penicillium  glaucum  on(WEDE- 

kind),  A.,i,  449. 
Hydroxypropanedicarboxylic  acid.    See 

Hydroxymethylsuccinic  acid. 


a-Hydroxypropionitrile  {lactonitrile, 
a-cyanethylic  alcohol),  action  of 
phosphorus  pentachloride  on 
(Henry),  A.,  i,  183. 
heats  of  combustion,  formation,  solu- 
tion, and  hydrolysis  of  (Berthelot 
and  Andr^),  A.,  ii,  400. 

a-Hydroxypropionitrilephenylurethane, 
trichloTo-  (Lambling),  A.,  i,  52. 

^-Hydroxypropionitrile  {hydracrylie  ni- 
trile,  ethylenelactonitrile,  ^-cyanicthylic 
alcohol),  action  of  phosphorus  penta- 
chloride on  (Henry),  A. ,  i,  183. 

Hydroxypropylacetone,  chloro-,  from  ac- 
tion of  hypochlorous  acid  on  allylacet- 
one  (Henry  and  Aschmann),  A., 
i,  258. 

i8-Hydroxypropylbenzamide  (Uedinck), 
A.,  i,  497. 

Hydroxypropylmalonamide,      chloro- 
(Traube       and      Lehmann),       A., 
i,  417. 

)8-Hydroxypropylsuccinic  acid  and;8-Hy- 
droxyisopropylsuccinic  acid  {hydroxy- 
pcntanedicarboxylic  acids)  (S  emenoff), 
A.,  i,  867. 

Hydroxypyrotartaric  acid.  See  Hydr- 
oxymethylsuccinic acid. 

Hydroxypyruvic  acid,  osazone  of,  from 
action  of  phenylhydrazine  on  the  pro- 
duct of  the  action  of  potash  on  oxy- 
nitrocellulose  (Vignon),  A., 

^  i,  242. 

2'-Hydroxyrosindone(?)(  Kehrmann  and 
Locher),  a.,  i,  83. 

5-Hydroxyro8indone.  See  Naphtha- 
salfranol. 

Hydroxystearic  acids,  chloro-,  formation 
of,  from  oleic,  wooleic,  and  elaidic 
acids,  and  action  of  potash  on 
(Albitzky),  a.,  i,  862. 

^-Hydroxystilbene,  action  of  chlorine 
on  (Zincke),  a.,  i,  617. 

Hydroxysuccinic  acid  {a-i&oinalic  acid), 
preparation  of,  from  pyruvic  acid 
(Pommerehne),  a.,  i,  574. 

Hydroxymterebic  acid,  and  the  action 
of  alkalis  on  it  (Fittig  and  Petkow), 
A.,  i,  335. 

Hydroxy terpeny lie  acid,  from  limonene  ; 
dilactone  (Godlewsky),  A.,  i,  920. 

j8-Hydroxytetramethylglntaric  acid, 
synthesis  of ;  also  its  dissociation  con- 
stant, and  the  action  of  acetic  chloride 
on  it  (MiCHAiLENKo),  A.,  i,  482. 

4-Hydroxy-2  :  2  :  6  :  6-tetramethylpiper- 
idine,  1-bromo-  (Samtleben),  A., 
i,  542. 

wi-Hydroxythiocarbanilide  (Meyer  and 
Sundmacher),  A.,  i,  755. 

5-Hydroxythiodiazole-2-salphonic  acid 
(BuscH  and  Ziegele),  A.,  i,  826. 
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4-Hydroxy-wi-toluic  acid  anilide,  and  its 
hydrogen    phosphate    (Auwers    and 
CZERNY),  A,,  i,  132. 
3-Hydroxytriazole    and    3-Hydroxytri- 
azole-5-carboxylic    acid  (Manchot), 
A.,  i,  84. 
Hydroxytrimethylgallic    acid    and    its 
methylic  salt  (Hamburg),  A.,  i,  365. 
Hydroxytrimethylsuccinic  acid,  and  its 
ethylic  salt ;  also  its  anil  and  para- 
tolil  (KoMPPA),  A.,  i,  419. 
Hydroxyvaleric  acid,    chloro-  (Henry 

and  Aschmann;,  A.,  i,  258. 
o-Hydroxy-Ti-valeronitrile  {n-huhjl- 

idenecyanhydri'.i),   and  the   action  of 
phosphorus       pentachloride,       acetic 
chloride,      and     dimethy  lamina     on 
(Henry),  A.,  i,  567. 
a-Kjdroxjiso-valeTom.trile{isobutylidene- 
cyanhydrin)  and  its  acetyl  derivative  ; 
also  the  action  of  phosphorus  penta- 
chloride and  phosphoric  anhydride  on 
it  (Henry),  A.,  i,  266. 
w-Hydroxy-^-xylic  acid,    from    dicam- 
pherylic  acid,  methylic  and  ethylic 
salts,    and   acetyl   derivative  (Per- 
KiN),  T.,  187  ;  P.,  1893,  110. 
dihromo-  (Perkin),  T.,  191;  P.,  1893, 

111. 
dimtro-,    silver    salt    (Perkin),    T., 
190;  P.,  1893,  111. 
^-Hydroxy-o-xylyl-aniline    and    -piper- 
idine,    ^ribromo-    (Auwers    and   de 
Kovaart),  a.,  i,  34. 
^-Hydroxy-o-xylylic       bromide       and 
methylic    ether,     ^Wbromo-,     acetate 
(Auwers  and  de  Rovaart),  A. ,  i,  34. 
Hydrozincite   from  Belgium   (CesIro), 

A.,  ii,  433. 
Hydurinephosphoric  acid  (Fischer),  A. , 

i,  174. 
Hyoscine  {scopolamine),  presence  of,  in 
SolaTiacece  (Pinner),  A.,  i,  178. 
formula  and  properties  of  (Hesse),  A., 

i,  312. 
(Merck's),   identity  of,   with    scopol- 
amine (Merck),  A.,  i,  91. 
Hyoscyamine,  presence  of,  in  Solanacece 
(Pinner),  A.,  i,  178. 
amount    of,    in    Indian    Hyoscyarmis 
muticus,  and  its  extraction  (Dunstan 
and  Brown),  T.,  72  ;  P.,  1898,  240. 
i^-Hyoscyamine,  isolation  of,  from  Bu- 
hoisia  myoporoides  (Merck),  A.,  i,  91. 
Ryoscyamus  muticus,  Egyptian,  the  alka- 
loids of  (Gadamer),  a.,  i,  39.^ 
Indian,   alkaloid    of    (Dunstan    and 
Brown)  T.,  72  ;  P.,  1898,  240. 
Hypersthene  from  the  Transvaal  (Hen- 
derson), A.,  ii,  111. 
Hyponitrosoacetic  acid,  constitution  of 
(Divers)  T.,  118. 


Hypoxanthine  from  egg-albumin,  action 
of    yeast-extract    on    (Geret    and 
Hahn),  a.,  i,  94. 
from  uric  acid  (Sundvik),  A.,  i,  174. 


Mditol,   condensation   of   benzaldehyde 
with  (de  Bruyn  and  Alberda  van 
Ekenstein),  a.,  i,  662. 
Idocrase,  alteration  of,  to  gcirnet  (Jere- 

mi^eff),  a.,  ii,  671. 
Ilicic  alcohol,  probable  presence  of,  in 
o\QO-XQsmoiDacryodeshexandra{'KoiR'E)f 
T.,  719  ;  P.,  1899,  151. 
Ilmenite    from    Eussia    (Kovar),     A., 
ii,  668. 
alteration  of  (Hussak),  A,,  ii,  494. 
Imidocarbonic    acid,    dioxime  of,   from 
action  of  nitric  peroxide  on  mercurydi- 
methyl  (Bamberger),  A.,  i,  263. 
Immunity,    effect   of    administration   of 
inorganic  salts  in  producing  (Char- 
RiN.  Guillemonat,  and  Levaditi), 
A.,  li,  781. 
of    certain    animals    to    eels'    serum 
(Camus  and  Gley),  A. ,  ii,  783. 
Inanition,  metabolism  during  (Schulz), 

A.,  ii,  773. 
Indazole,  3-amino-,  and  its  diacetyl,  di- 
benzoyl,  and  p-nitrobenzylidene  de- 
rivatives (BAMBERGERand  von  Gold- 
berger),  a.,  i,  545. 
bromo-,   c^tbromo-,   and  iodo-   (Bam- 
berger), A.,  i,  721. 
3-chloro-  (Bamberger  and  von  Gold- 
berger),  a.,  i,  546. 
Indazoleazo-j8-naphtliol      (  Bamberger 
and      VON       Goldberoer),      A., 
i,  546. 
anhydride  (Bamberger),  A.,  i,  722. 
Indazoletriazolen  and    salts  (Bamber- 
ger), A.,  i,  720. 
Indazolylazo-dimetliylaniline  and 

-)3-naphthol  (Bamberger),  A.,  i,  721. 
Indiarubber.     See  Caoutchouc. 
Indican,  constitution  of  (Marchlewski 
and  Radcliffe),  A.,  i,  386. 
amount  of,  in  human  urine  (Bouma) 

A.,  ii,  568. 
estimation  of,  in  urine  (Obermayer), 
A.,  ii,  263  ;  (Wang),  A.,  ii,  458. 
Indicators,  dissociation  of,  in  different 

liquids  (Waddell),  A.,  ii,  83. 
Indigo,  formation  of  (Br^audat),  A., 
i,  232. 
fermentation,   action    of   various    re- 
agents on  (Br^audat),  a.,  i,  832. 
Java,  a  yellow  compound  in  (Rawson), 
A.,  ii,  620 
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Indigo,  assay  of  (Grossmann),  A.,ii,  74  ; 
(Brylinski),   a.,   ii,  194  ;   (Holt- 
schmidt),  a.,  ii,  635  ;  (Rawson), 
A.,  ii,  620. 
estimation  of  indigo-blue  and  -red  in 
(Koppeschaar),  a.,  ii,  263. 
Indigotin,  derivatives  of,  and  constitu- 
tion of  (Marchlewski  and  Rad- 
cliffe),  a.,  i,  386. 
solubility  of,  in  nitrobenzene   (Ger- 
land),  a.,  ii,  74. 
Indigotinsubsalplionic      acids      (Ger- 

land),  a.,  i,  717. 
Indium  in  tungsten  minerals  and  zinc 

blende  (Atkinson),  A.,  ii,  600. 
Indole,  heats  of  combustion  and  forma- 
tion of  (Berthelot  and  Andri^), 
A.,  ii,  400. 
results  of  administration  of  (Wang), 
A.,  ii,  678. 
Indoles,     3-nitroso-,     constitution      of 
(Angeli  and  Spica),  A.,  i,  938. 
picrates   of,    cryoscopic    behaviour  of 
(Bruni  and  Carpenj^),  A.,  ii,  8. 
Indole  bases,  detection  of  (Gnezda),  A. , 

ii,  715. 
Indone,  bromo-,  of  Meldolaand  Hughes, 
identity   with    )8-bromo-o-naphtha- 
quinone  (Liebermann  and  Schloss- 
BERG),  A.,  i,  764. 
bromo-  and  dibvomo-  (Lanser),  A., 
i,  894. 
Indones,  colour  reactions  of,  with  malonic 
acid  derivatives  (Liebermann),  A., 
i,  219. 
condensation  of,  with  ethylic  cyano- 
acetate  and  with  ethylic  malonate 
(Liebermann),  A.,  i,  219,  373,  522. 
Indonecyanacetic    acid,     chloro-,    and 
bromo-,  ethylic  salts  (Liebermann), 
A.,  i,  522. 
Indonedicyanacetic  acid,  diethylic  salt 

(Liebermann),  A.,  i,  522. 
Indonemalonic  acid,  chloro-,  ethylic  salt 

(Liebermann),  A.,  i,  373. 
Indonemalononitrile,   bromo-  (Lieber- 
mann), A.,  i,  373. 
ludoneresorcinol    ether,    chloro-,    and 
acetyl  derivative  (Liebermann),  A., 
i,  523. 
Indophenol,  formation  of  (Schneider), 

A.,  i,  499. 
Indoxylsulphuric  acid,  estimation  of,  in 

urine  (Obermayer),  A.,  ii,  458. 
Induline,   constitution  of  (Schaposch- 

nikoff),  a.,  i,  431. 
Infants,  relation  of  ash  of,  to  ash  of 
human  milk  (Hugounenq),  A., 
i,  682. 
metabolism  of  normal  and  atrophic 
(Rubner  and  Heubner),  A., 
ii,  775. 


Inorganic    compounds,   constitution  ot 

(Werner),  A.,  ii,  278. 
r-Inositol,  action  of  Aspergilltcs  niger  on 

(Tanret),  a.,  u,  171. 
Intestinal  juice,  properties  of  (Kruoer), 

A.,  ii,  164. 
Intestine,  causes  of  absorption  by  the 
(Reid),  a.,  ii,  775. 

absorption  of  proteids  by  the  (Men- 
del), A.,  ii,  230;  (Levene  and 
Levin),  A.,  ii,  309. 

absorption  of  salts  by  the  (Hober), 
A.,  ii,  372. 

large,  influence  on  metabolism  of  re- 
moval of  (Harley),  a.,  ii,  774. 
Innlin  from  different  plants,  solubility 
of  (Parkin),  A.,  ii,  790. 

action     of     diastatic     ferments     on 
(Chittenden    and    Siviter),    A., 
ii,  310. 
Invertase,  precipitation  of,  bymagnesium 

sulphate  (Sykes  and    Hussey),    A., 

i,  313. 
Invertin,  purification,  composition,  and 

hydrolytic  product  of  (Osborne),  A., 

i,  967. 
Iodine  in  atmosphere    (Gautier),   A., 
ii,  593. 

and  iodides,  absence  of,  from  the  atmo- 
sphere of  Toulouse  (Garrigou),  A., 
ii,  414 

in  copper  ores  (  Autenrieth  ;  Diesel- 
DORFF  ;  OcHSENius),  A.,  ii,  760. 

in  Vesuvian  products  (Matteucci), 
A.,  ii,  600. 

in  mineral  waters  from  Royat  (  Ditboin), 
A.,  ii,  602. 

in  sea  water,  and  in  algae,  lichens,  and 
fungi  (Gautier),  A.,  ii,  649. 

position  of,  in  periodic  system  (Wilde), 
A.,  ii,  148. 

recovery  of,  from  waste  products 
(Chattaway  and  Orton),  A., 
ii,  650. 

atomic  refraction  of,  in  some  com- 
pounds (Sullivan),  A.,  ii,  398. 

vapour,  colour  of,  in  gases  at  atmo- 
spheric pressure  and  in  a  vacuum  ; 
vapour  pressure  of,  and  molecular 
latent  heat  of  solid  and  liquid 
(Dewar),  p.,  1898,  241. 

solution  of,  in  gases  (Brown),  P.,  1898, 
244. 

solution  of,  in  compressed  gases  (Vil- 
lard),  a.,  ii,  143. 

solubility  of,  in  dilute  solutions  of 
potassium  iodide  (Noyes  and  Seid- 
enstraker),  a.,  ii,  11. 

solubility  of,  in  water  (Dietze),  A., 
ii,  150. 

action  of,  on  sodium  hydroxide  soki« 
tion  (Pochard),  A.,  ii,  593. 
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Iodine,  action  of,  on  sulphur  (Prunier), 
A.,  ii,  650. 
action  of,  on  sulphuric  acid  (Adie),  P., 

1899,  133. 
rate  of  absorption  of,  in  man  (Rosel), 

A.,  ii,  775. 
and    iodides,    physiological  action  of 

(Heinz),  A.,  ii,  440. 
nature  of  compound  of,  in  the  thyroid 

gland  (Blum),  A.,  ii,  164. 
presence  of,  in  certain  tissues  after  ad- 
ministration  of  iodides  (Levene), 
A.,  ii,  312. 
organic,  supposed  presence  of,  in  urine 
(ViTALi),  A.,  ii,  116. 
Iodine  compounds,  colour  and  stability 
of  (Kastle),  a.,  ii,  476. 
Hydriodic  acid,  pure,  preparation  of 
(Vandenberghe),  a.,  ii,  150. 
preparation,  and  heats  of  formation, 
vaporisation     and      solution     of 
(Cottrell),  a.,  ii,  401. 
heat  of  formation,  and  velocities  of 
formation   and   decomposition  of 
(Bodenstein),  a.,  ii,  637. 
decomposition  of,  by  action  of  light 
(Berthelot),  A.,ii,  2. 
Iodides,   absorption  of,   by  the  skin, 
and  deposition  in  different  organs 
(Gallard),  a.,  ii,  503. 
separation  of  chlorides  and  bromides 
from  (Baubigny),  A.,  ii,  328. 
Iodic  acid,   constitution  of,  and  salts 
(Rosenheim    and  Liebknecht), 
A.,  ii,  743. 
and    anhydride,    decomposition    of 

(Berthelot),  A.,  ii,  197. 
decomposition  of,  by  action  of  light 

(Berthelot),  A.,  ii,  2. 
salts  of,   estimation  of,    by  oxalic 

acid  (Pochard),  A,,  ii,  477. 
estimation  of,  and  its  use  in  analysis 
(Jorgensen),  a.,  ii,  248. 
lodates,     electrolytic     formation    of 
(Vaubel),  a.,  ii,  88. 
detection  of  chlorates  and  bromates 
in    presence    of    (Vitali),    A., 
ii,  803. 
Di-iodates,     action    of,    on    acidified 

iodides  (Wagner),  A.,  ii,  326. 
Periodic  acid,  constitution  of,  and  salts 
(Rosenheim  and  Liebknecht), 
A.,  ii,  743. 
action    of    hydrogen    peroxide    on 
(Tanatar),  a.,  ii,  414. 
Iodine,  estimation  and  separation  of : — 
estimation  of  (Bougault),  A.,  ii,  193, 

803. 
estimation  of,  by  thiosulphate  (Ander- 
son and  Smith),  A.,  ii,  574. 
estimation  of,   in  bismuthic    iodides 
(Spindler),  a.,  ii,  245. 


Iodine,  estimation  and  separation  of  :— 

estimation  of,  in  presence  of  bromine 

and  chlorine  (Baubigny),  A. ,  ii,  244, 
estimation   of,  in   organic   substances 

(Longhi),  a.,  ii,  328. 
estimation    of    traces  of,   in    organic 

matters  colorimetrically  (Bourcet), 

A.,ii,  516. 
estimation     of    traces    of,    in    ores 

(Autenrieth),  a.,  ii,  804. 
estimation  of,  in  periodides  of  alka- 
loids, and  assay  of  opium  by  (Pres- 

cott),  a.,  i,  90. 
estimation  of,  in  sea  water  (Gautier), 

A.,  ii,  477. 
separation   of   chlorine   and   bromine 

from     (Swinton),     A.,     ii,     122  ; 

(Specketer),   a.,  ii,   123;    (Bau- 
bigny), A.,  ii,  328. 
Iodoform,    crystallography    of    (Pope), 

T.,  46  ;  P.,  1898,  219. 
action  of,   on  silver  nitrate  ;  also  its 

detection,  and  the  action  of  light  on 

it  (Stubenrauch),  a.,  i,  398. 
decomposition  of,  by  light  (Kremers 

and  Koske),  A.,  i,  397. 
decomposition  of  ethereal  solution  of 

(Bougault),  A.,  i,  1. 
assay  of  (MeillIsre),  A.,  ii,  184. 
lodometry  (Wagner),  A.,  ii,  326. 
lodothyrin,    nature    of    (Blum),     A., 

ii,  164. 
as  the  active  substance  of  the  thyroid 

gland  (Roos),  A. ,  ii,  779. 
<|/-Ionone  (Stiehl),  A.,  i,  67.^ 
Ipomic  acid.     See  Sebacic  acid. 
Iridium  in  meteoric  iron  (Davison),  A., 

ii,  308. 
commercial,   purity  of   (Mylius   and 

Dietz),  a.,  ii,  160. 
Iridium  bases  : 

Iridiopentammine   chloride    (Mylius 

and  Dietz),  A.,  ii,  160. 
Iridium,    estimation     and    separation 

of:— 
estimation  of,  in  platinum  (Bergsoe), 

A.,  i,  321. 
separation  of  gold  from  (Vanino  and 

Seemann),  a.,  ii,  579. 
separation    of,    from    ruthenium  and 

osmium  (LeidiiS),  A.,  ii,  664. 
Iron,  potential  difference  between,  and 

solutions  of  ferric  chloride  in  water 

or  organic  solvents  (Kahlenberg), 

A.,  ii,  624. 
anode,  solution  of,   in  electrolysis  of 

sodium    acetate     and     acetic    acid 

(Arth),  a.,  ii,  723. 
heat  of   combustion  of  (Ditte),  A., 

ii,  426. 
action  of,  on  nitric  acid  (Freer  and 

Higley),  a.,  ii,  480. 
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Iron,  action  cf  liquid  sulphur  dioxide  on 
(Harpf  ;  Lange),  A. ,  ii,  594. 
action  of,  on  sulphuric  acid  (Adie), 

P.,  1899,  133. 
action  of  sulphuric    and    sulphurous 

acids  on  (Berthelot),  A.,  ii,  283. 
action  of  tartaric  and  citric  acids  on 

(Ulsch),  a.,  i,  868. 
action  of  water  and  saline  solutions  on 

(Meldrum),  a.,  ii,  103. 
action  of  a  hard  water  on  (Howe  and 

Morrison),  A.,  ii,  475. 
action    of    water    containing    carbon 
dioxide      on       (Krohnke),       A., 
ii,  752. 
absorption    and    excretion  of,  in  the 

guinea-pig  (Swirski),  A.,  ii,  373. 
amount    of,     in   blood     plasma    and 
leucocytes      (Hatjsermann),      A. , 
ii,  231. 
amount    of,    in    the     human    foetus 

(Hugounenq),  a.,  ii,  503. 
diminution  of,  in  the  spleen  during 
pregnancy  (Charrin),  A.,  ii,  773. 
Iron    alloys     with    nickel,     magnetic 

behaviour  of  (Osmond),  A.,  ii,  352. 
Iron  compounds  as  colouring  matter  in 

natural  waters  (Spring),  A.,  ii,  228. 
Iron  salts,  diifusion  of  light  by  solutions 
of  (Spring),  A.,  ii,  585. 
absorption      of     Rontgen      rays    by 
(Hubert     and     Reynaud),      A., 
ii,  586. 
influence    of,    on    the     oxidation    of 
iodide  by  bromic  acid  (Schiloff), 
A.,  ii,  147. 
action  of  pyrogallol  on  (Hirsch),  A., 
ii,  817. 
Iron  chromium,  and  iron  molybdenum 
carbides  (Williams),  A.,  ii,  157. 
tungsten,  *iron  molybdenum,  and  iron 
manganese    carbides    (Carnot  and 
Gotjtal),  a.,  ii,  293. 
tungsten    carbide     (Williams),    A., 

ii,  104. 
oxides,    reduction    of,    by  aluminium 

(Franck),  a.,  ii,  103. 
silicides  (Le  Chatelier),  A.,  ii,  219  ; 
(Lebeatj),  a.,  ii,  427  ;  (Chalmot), 
A.,  ii,  488. 
Ferric    arsenate,     ortharsenate,    and 
basic    arsenates    (Metzke),    A., 
ii,  293. 
bromide,     hydrate     of    (Bolscha- 

koff),  a.,  ii,  428. 
chloride,  solutions  of,  in  water  or 
organic  solvents,  potential  dif- 
ference between  iron  and 
(Kahlenberg),  a.,  ii,  624. 
conductivity  of,  temperature  co- 
efficient of,  in  alcoholic  ether, 
(Cattaneo),  a.,  ii,  355. 


Iron  : 

Ferric  chloride,  solutions  of,  in 
various  solvents,  conductivity 
of;  molecular  weight  of,  in 
nitrobenzene  (Kahlenberg  and 
Lincoln),  A.,  ii,  397. 
equilibrium  in  systems  containing 
water,  ammonium  chloride  and 
(Mohr),  a.,  ii,  15. 
action   of   antimony   trioxide  on 

(Harding),  A.,  ii,  490. 
action    of  aqueous    azoimide    on 
(CuRTius  and  Rissom),  A.,ii,  92. 
chlorination       by       means       of 

(Thomas),  A.,  i,  676. 
use  of,  in  organic  syntheses  ;  com- 
pound  of,   with  benzophenone 
and  benzoic  chloride  (Nencki), 
A.,  i,  879. 
ammonium   chlorides   (Mohr),   A., 

ii,  15. 
hydroxide,     colloidal    solution     of 
(Krafft),  a.,  ii,  473. 
colloidal,   coagulation  of    (LlNE- 

barger),  a.,  ii,  12. 
gelatinous,    composition   of  (van 
Bemmelen),  a.,  ii,  599. 
nitrate,hydratesof(FuNK),A.,ii,210. 
oxide,  amount  of,  in  Egjrptian  por- 
celain   (Le    Chatelier),    A., 
ii,  751. 
decomposition  of  carbon  monoxide 
in  presence  of    (Boudouard), 
A.,  ii,  417,  595. 
hydrogel    of    (Bemmelen),    A., 

ii,  487. 
influence    of,     on     formation    of 
sodium  sulphate  (Krutwig  and 
Dernoncourt),  a,,  ii,  214. 
estimation     of,      in     phosphates 
(Blattner    and     Brasseur), 
A.,  ii,  128. 
sulphate,   electrolytic    reduction   of 
(Tommasi),  a.,  ii,  138. 
action    of    sulphurous    acid    on 
(Antony   and  Manasse),   A., 
ii,  753. 
action    of,    on    micro-organisms 
(MtJLLER),  A.,  ii,  506. 
ammonium,    potassium,    rubidium, 
and  caesium   alums    (Howe  and 
O'Neal),  A.,  ii,  103. 
Ferrous    salts,    absorption  of   nitric 
oxide  by  solutions  of  (Thomas), 
A.,  ii,  368,  426. 
reduction  by,  in  volumetric  analysis 
(Job),  A.,  ii,  51. 
Ferrous  thioantimonite  (Pouget),  A., 
ii,  663. 
arsenite  (Reichard),  A.,  ii,  23. 
chloride,  hydrates  of  (Kuznetzofp), 
A.,  ii,  658. 
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Iron : — 

Ferrous     dithionate,     formation     of, 

from  ferric  sulphate,  by  action  of 

sulphurous  acid    (Antony    and 

Manasse),  a.,  ii,  753. 

lead  iodide  (Mosnier),  A.,  ii,  222. 

lead  thallium  nitrite  (Przibylla), 

A.,  ii,  223. 
sulphate,    crystallisation    of,    in    a 
magnetic   field    (Wright   and 
Kreider),  a.,  ii,  265. 
thermal    change    on    diluting    a 
saturated  solution  of  (Pollok), 
P.,  1899,  8. 
loss  of  water  by,  and  oxidation  of 

(Scharizer),  a.,  ii,  30. 
electrolytic   oxidation   of   (ToM- 

MASi),  A.,  ii,  138. 
action    of   aqueous  azoimide  on 
(CuRTius    and    Rissom),    A., 
ii,  92. 
action  of  iodates  and  periodates 
on  (Pochard),  A.,  ii,  478. 
potassium    sulphate,    hydrates    of, 
and  their  solubilities  and  transi- 
tion temperatures  (Kuster  and 
Thiel),  a.,  ii,  753. 
sulphide,  relation  of  magnetic  pyrites 
and  troilite  to (Lingk),  A.,  ii,  416. 
Iron  organic  compounds  : — 

Ferrous  pyridine  salts  (Reitzenstein), 

A.,  i,  162. 
Ferric  thiocyanate  as   the    colouring 
matter  of  the  amethyst  (Nabl),  A., 
ii,  561. 
Iron 'ores  from  Alba  (Toso),  A.,  ii,  600. 
analysis  of  (Wetzke),  A.,  ii,  61. 
estimation  of  iron  in  (Lehnkering), 

A.,  ii,  251. 
estimation  of  sulphur  in  (Meineke), 
A.,  ii,  518. 
Iron  products,  estimation  of  carbon  in 

(Carnot  and  Goutal),  A.,  ii,  809. 
Iron : — 

Cast  iron,  heat  of  solution  of,  influence 
of    silicon    on    (Campbell    and 
Hartman),  a.,  ii,  29. 
detection  of  phosphorus  in,  by  spec- 
trum (de  Gramont),  a.,  ii,  345. 
estimation  of  carbon  in  (Wdowis- 

ZEWSKi),  A.,  ii,  181. 
estimation  of  sulphur  in,  volumet- 
rically  (Thill),  A.,  ii,  693. 
Galvanised  iron,  action  of  water  on 

(Davies),  a.,  ii,  555. 
Steel,  effect  of  low  temperatures  on 
magnetic  properties  of  (Osmond), 
A.,  ii,  630. 
estimation  of  carbon  in  (Wdowisz- 

EWSKi),  A.,  ii,  181. 
estimation  of  nickel  in  (Lucas),  A,, 
ii,  614. 
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Iron : — 

Steel,  estimation  of  nickel  in,  volu- 
metrically  (Giorgis)   A.,  ii,  452. 

estimation  of  sulphur  in,  volumetric- 
ally  (Thill),  A.,  ii,  693. 

estimation  of  tungsten  in  (Auchy), 
A.,  ii,  524. 
Iron  (in  general),  detection,  estimation, 

and  separation  of: — 
analysis  of,  preparation  of  pure  metal 

for     use     in     (Schroder),      A,, 

ii,  814. 
detection    of   cobalt    in    presence    of 

(Bettink),  a.,  ii,  815. 
detection  of  ferrous  and  ferric  iron  in 

silicates  (Penfield  and  Foote),  A., 

ii,  305. 
detection  of  phosphorus  in  (Gramont), 

A.,  ii,  345. 
estimation  of,  colorimetrically  (Avery 

and  Dales),  A.,  ii,  252. 
estimation  of,  electrolytically  (Avery 

and    Dales),    A.,    ii,    251,    814 

(Verwer  and  Groll),  A.,  ii,  386. 
estimation  of,  volumetrically  (Norton) 

A.,  ii,  613. 
estimation  of,  volumetrically,  in  hydro 

chloric  acid  solution  (  Willenz),  A. 

ii,  696. 
estimation  of  carbon  in  ("Wdowisz  ew 

ski),  a.,  ii,   181;    (Spuller),  A. 

ii,  809. 
estimation  of,  in  iron  ores  (Lehnker 

ing),  a.,  ii,  251. 
estimation  of  nickel  in  (Lucas),  A. 

ii,  614 ;  (Giorgis),  A.,  ii,  452. 
estimation  of   nickel  in   presence   of 

(Neumann),  A.,  ii,  386. 
estimation  of,  in  organic  matter  (Roh- 

mann  and  Steinitz),  A.,  ii,  814. 
estimation  of,  in  phosphates  (Blattner 

and  Brasseur),  A.,  ii,  128. 
estimation  of  silver  and  mercury  in 

presence  of  (Kollock),  A.,  ii,  811. 
estimation  of  sulphur  in  (Thill),  A., 

ii,  693  ;  (Herting),  A.,  ii,  804. 
estimation  of  sulphuric  acid  in  presence 

of  (KtJSTER  and  Thiel),  A.,  ii,  247, 

611  ;  (Lunge)  A.,  ii,  805. 
estimation  of  tungsten  in  (Auchy),  A., 

ii,  524. 
estimation  of,  in  water  (Seyda),  A., 

ii,  341. 
separation  of  cadmium  from  (Storten- 

beker),  a.,  ii,  126. 
separation  of  cobalt,  copper,  manganese, 

nickel,  and  zinc  from  (Brearley), 

A.,  ii,  815. 
separation  of  copper,  lead,  tin,  and  zinc 

from  (Langmuir),  A.,  ii,  522. 
separation  of  phosphates  from   (An- 
tony and  MoNDOLFo),  A.,  ii,  330. 
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Iron  (in  general),  separation  of  :— 
separation  of  zirconium  from  (Mat- 
thews), A.,  ii,  335. 
Iron-boracite    containing    iodide    (Al- 
laire), A.,  ii,  156. 
Isatin,  absorption  spectra  and  constitu- 
tion of  (Hartley  and  Dobbie),  T., 
647  ;  P.,  1899,  48. 
heat  of  formation  of  (Berthelot  and 
Andr6),  a.,  ii,  400. 
Isatis  alpiTia  leaves,  action  of  various  re- 
agents on  the  fermentative  process  in 
(Br^audat),  a.,  i,  832. 
Isatoic  acid,  methylic  hydrogen  and  di- 
methylic  salts  and  anhydride  (Erd- 
mann),  a.,  i,  939. 
Isomerism,  dynamic  (Lowry),  T.,  235; 
P.,  1899,  25,  76. 
in  inorganic  compounds  (HaJjtzsch), 

A.,  ii,  207. 
optical,  and  triboluminescence  ( Andre- 

occi),  A.,  ii,  719. 
position,  and  rotatory  power  (Gxjye 
and  Babel),  A.,  ii,  718,  719. 
Isomorphism,   mass    effect    of   complex 
radicles  in  (Penfield  and  Foote),  A., 
ii,  305. 
Isomorphous   mixtures,  equilibrium  of 
(Bruni),  a.,  ii,  407. 
of   saturated  and  unsaturated    open- 
chain  compounds  (BRTJNiandGoRNi), 
A.,  ii,  731. 
Isoprene.    See  Pentinene. 
Isoprene-erythritol,     chlorhydrin,     and 
action  of  water  on  (Mokiewsky),  A., 
i,  726. 
Itaconic  acid,  synthesis  of,  by  the  action 
of   pyruvic   acid    on  malonic   acid 
(Garzarolli-Thtjrnlackh),      a., 
i,  790. 
and  its  conversion  into  mesaconic  acid, 
also  its  reduction  (Fittig  and  Lang- 
worthy),  A.,  i,  332. 
oxidation  of  (Fittig  and  Kohl),  A., 
i,  418. 
Ivy,  presence  of  hederin  in  (HorDAs), 
A.,  i,  772. 
physiological  action  of  active  principle 
of  (JoANiN),  A.,  ii,  605. 


J. 


Jaborandi  leaf,  oil  of  (Schimmel  and 

Co.),  A.,  i,  924. 
Jadeite    from   Burma  (Krenner),   A., 

ii,  672. 
Jamesonite  from  Saxony,  the  Harz,  and 
Westphalia      (Guillemain),      A., 
ii,  767. 
artificial  (Sommerlad)  A.,  ii,  217. 


Jasmal,  from  jasmine  blossoms  (Verley), 

A.,  i,  376. 
Jasmine,  oil  of  (Schimmel  and  Co.),  A., 
i,  923. 

blossoms,  oil  of  (Verley),  A.,  i,  376  ; 

(Hesse  and  Muller),  A. ,  i,  377,  441. 

Jasper    from    Colorado   (Hillebrand), 

A.,  ii,  564. 
Jaundice,  experimental,  influence  of,  on 

the  metabolism  of  sugar  (voN  Reusz), 

A.,  ii,  168. 
Jeffersonite     from     Franklin     furnace 

(Hillebrand),  A.,  ii,  301. 
Jordanite    from    Switzerland    (Guille- 
main), A.,  ii,  757. 

artificial  (Sommerlad),  A.,  ii,  218. 
Juniper,  empyreaumatic  oil  of  (Catheli- 

neau  and  Hausser),  A.,  i,  536,  711. 


Kainite.     See  Agricultural  chemistry. 
Kainosite  from  Sweden  (Sjogren),  A.y 

ii,  36. 
Kamacite    from  the   Magura    meteorite 
(Cohen),  A.,  ii,  674. 

from     the      Meuselbach       meteorite 
(Linck),  a.,  ii,  566. 
Kaolinite  from  Bohemia  (Kasai),   A.^ 
ii,  435. 

from  Brazil  (Derby),  A.,  ii,  501. 

from  Colorado  (Eakins),  A.,  ii,  564. 

from  Moravia  (Kovar),  A.,  ii,  671. 

from  Russia  (Zemjatschensky),  A., 
ii,  110. 

from  Schneeberg  (Morozewicz),    A.,. 
ii,  765. 

so-called  colloidal  (Kasai),  A.,  ii,  435. 

action  of  reagents  on  (Zemjatschen- 
sky), A.,  ii,  110. 

rate  of  filtration  of  water  or  alcohol 
through  (Hausser),  A.,  ii,  277. 
a-Ketobntenoic    acid.      See    Propionyl- 

formic  acid. 
Ketocoumaran,  preparation  of  (Fried- 
lander),  A.,  i,  675. 
Ketocoumarancarboxylic      acid,      and 

methylic  and    ethylic    salts  (Fried- 
lander),  A.,  i,  675. 
Ketodihydrobenzene,  hexachloro-y  hylo- 

tropic-isomeric forms  of  (Schaum),  A., 

ii,  733. 
Ketohexamethylene.    See    c?/c^-Hexan- 

one. 
Ketohexoses,  action  of  hydrogen  bromide 

on  (Fenton  and  Gostling),  T.,  423  ; 

P.,  1899,57. 
Ketolactone,  CjoHieOa,  from  Z-terpineol 

and  menthanetriol  (Godlewsky),  A., 

i,  920. 
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Ketone,  C8H14O,  from  a-hydroxydihydro- 

m-campholytic  acid,  oxime  (Notes), 

A.,  i,  928. 
from    m-campholytic  acid    (Notes), 

A.,  i,  284. 
C16H14O,  two  isomeric,  and  a  dibromide 

(GoLDscHMiEDT  and  Knopfek),  a., 

i,  140. 
C22H18O2N2,  two  isomeric,  formed  by 

the  action   of  phenylhydrazine  on 

phenyl     phthalidemethyl      ketone 

(HAMBrKGER),  A.,  i,  143. 
Ketones,  conductivity  of  salt  solutions 

in  (Kahlenberg  and  Lincoln),  A., 

ii,  397. 
reduction  of  (Kaufpmann),  A.,  i,  152. 
detection  of  (LuMii:RE,  LuMiiiRE  and 

Setewetz),  A.,  i,  415. 
detection  and  isolation  of  (Bamber- 
ger), A.,  i,  666. 
aliphatic,  action   of  nitrous    acid    on 
(PoNzio  and  de  Gaspari),  A., 
i,  252. 

oxidation     of,    in     the     organism 
(ScHWARz),  A.,  ii,  40. 
cyclic,  new  series  of,  from  wood  tar 

(Bj^hal),  a.,  i,  121. 
hydroaromatic,      polymerisation      of 

(Knoevenagel  and  Reinecke),  A., 

i,  340. 
unsaturated,  reactions  of  (Harries), 

A.,  i,  578'. 
Ketones  and  Quinones.     See  also : — 
A  cenaphthenequinone. 
Acetamidohydroxynaphthaquinone. 
Acetamidonaphthaquinoue. 
Acetone. 
Acetonebenzil. 
Acetophenone. 

Acetoxybenzylideneacetophenone. 
Acetoxymethylanthraquinone. 
4'-Acetoxy-o-naphthaflavone. 
Acetylacetone. 
Acetylanisoil. 
Acetylbenzylic  cyanide. 
A  cety  Ibuty  Ibenzene. 
Acetyldimethylc2/(?^ohexanone. 
Aeetyldiphenyl. 
Acetyldiphenylpyridone. 
Acetylethylbenzen  e. 
Acetylmesitylene. 
Acetylmethylethylheptenone. 
Acetylmethylheptenone. 
Acetylphenetoil. 
Acetylphenylmethane. 
Acetylc^/cZopropane. 
Acetyltoluene. 
Acetylxylene. 
Allylacetone. 
iso-Amylacetone. 
Anhydracetonebenzil. 
Anhydracetonedibenzil. 


Ketones  and  Quinones.     See  : — 
Anilinoacetamidoquinone. 
Anilinobenzylbenzylideneacetone. 
Anilinohydroxyquinone. 
Anilinophenylketotetrahydroquinazo- 

line. 
Anilinoquinone. 
_p-Anisylidenecoumaranone. 
Anisylidene-4-ethoxy-2-hydroxyaceto- 

phenone. 
Anisylidene-2-hydroxyacetophenone. 
Anisy  lidenepaeonol . 
Anisyl  methyl  ketone. 
Anthraphenone. 
Azelaone. 
Benzil. 
Benzoin. 
Benzophenone. 
Benzoylacetone. 
Benzoylacetophenetidine. 
Benzoylfurfuran. 
Benzoylmesitylene. 
Benzoylmethylmorpholquinone. 
Benzoylpropionanilide. 
)8-Benzoylpropionic  anhydride. 
Benzoyltriethylbenzene. 
Benzoylxylene. 
Benzylideneacetone. 
Benzylideneanhydracetonebenzil. 
Benzylidenediacetylacetone, 
Benzylidenedibenzyl  ketone. 
Benzylidenediphenylcyc^pentenone. 
Benzylidenepaeonol. 
Benzylidenephenylacetone. 
Benzylidenequinone. 
Benzylidenetriphenylacetone. 
Benzylphenylacetone. 
Bismethylheptenone. 
•iso-Butylideneacetone. 
Butyryl-^-cymene. 
Campheuilone. 
Camphoquinone. 
Camphorone. 
Carvenone. 
Chloralacetone. 

Cinnamylideneanhydracetonebenzil. 
Cresolphenolquinone. 
Cresolquinone. 

Cumylideneanhydracetonebenzil. 
Cymeneacetophenone. 
Cymophenone. 
Cymyl  methyl  ketone. 
Deoxybenzoin. 
Deoxytoluoin. 

r-  and  ^Desmotroposantonin. 
Desylenebenzylideneacetone. 
3  : 2'-Diacetoxyflavone. 
Diacetoxynaphthaquinone. 
Diacetylacetone. 
Diacetylmorpholquinone. 
Diacetylphenylmethane. 
Diacetylphloroglucinol. 
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Ketones  and  Quinones.     See  : — 
Diacetyltriethylbenzene. 
Dianilinof^ichloroquinone. 
Dianilinonitroquiuoue. 
Di-o-anisyldihydrazoneacetylacetone. 
Dibenzoylanthracene. 
Dibenzoyldiphenylbutadiene. 
Dibenzoyldiphenylbutane. 
Dibenzoyldiphenylbutene. 
Dibenzoyldiphenyl  propane. 
Dibenzoylmesitylene. 
07-Dibenzoylpropane. 
Dibenzyl  ketone. 
Dibutylquinone. 
Dicarvelone. 
Diethoxyacetophenone. 
Diethoxybenzylidenecoumaranone. 
0-Diethoxydiphenyltetrahydropyrone. 
Diethoxyflavone. 
Diethoxyphenyl  styryl  ketone. 
Diethylin  dolinone. 
Diethyl  ketone. 
Di-eucarvone. 
Di-a-furfuryloctanedione. 
Digitoflavone. 
Dihydrocamphorone. 
Dihydroxyacetone. 
Dihydroxy-i8i8'-dipyridyldi-p- 

quinone. 
Dihydroxyflavone. 
Dihydroxynaphthaquinone. 
Dihydroxyquinone. 
Dihydroxyxanthone. 
Diketobenzobisdihydropyrazole. 
Diketodimethyldihexahydrophenyl. 
Diketonaphthadihydropyrazole. 
Diketonaphthafurazan. 
Diketophenoheptamethylene. 
Diketotetramethyldihexahydrophenyl. 
Dimethoxybenzylidenecoumaranone. 
Dimethoxyethoxybenzylidenecoumar- 

anone. 
Dimethoxypiperonalcoumaranone. 

Dimetliylacetone. 

Dimethylacetophenone. 

Dimethylacetylacetone. 

Dimethylaminohydroxybenzophen* 
one. 

Dimethylbenzophenone. 

Dimethyl  diketone. 

Dimethylci/cZohexanedione. 

Dimethy  lc?/c?ohexanone . 

1  :  3-Dimethyl-5-ci/cZohexenone. 

Dimethylindolinone. 

aa-Dimethylketohexamethylene. 

Dimethylketopyrrolidone. 

Dimethylnaphthaquinone. 

3  :  3-Diraethylpyrrolidone. 

Dinaphthaquinone. 

Dipentamethenylpinacolin. 

Diphenacyldihydrophenanthrene. 

Diphenylanthrone. 


Ketones  and  Quinones.     See  :- 
1  : 1-Diphenylbutene-l-one. 
Diphenyldihydrazoneacetylacetone. 
Diphthalidedimethyl  ketone. 
Dipropyl  ketone. 
Ditolylanthrone. 

Di-o-tolyldihyd  razoneacetylaceton  e. 
Ditolyl-3-methylanthrone. 
Ethoxybenzimidazolone. 
4-Ethoxybenzylidene-2-acetophenone. 
Ethoxydiphenylanthranone. 
Ethoxyflavanone. 
Ethoxyflavone. 
Ethoxyhydroxyacetophenone. 
Ethoxyraethoxyflavone. 
2-Ethoxy-o-naphthaflavone. 
Ethoxyphenyldimethoxypyrrolidone. 
;!?-Ethoxyphenyl  methyl  ketone. 
Ethoxypiperonalcoumaranone. 
Ethoxyquinone. 
Ethyl  amyl  ketone. 
Ethyl  tsoamyl  ketone. 
Ethyl     butyl     diketone    {propionyl- 

valeryl). 
Ethyl  butyl  ketone. 
Ethyl  heptadecyl  ketone. 
Ethyl  isohexyl  ketone. 
Ethylideneacetone. 
Ethyl  pentadecyl  ketone. 
Ethylphthalazone. 
Ethyl    propyl     diketone     {propionyl- 

hutyryl). 
Ethyl  propyl  ketone. 
Fenchocamphorone. 
Fenchone. 

o-  Furf  urylbutanone. 
Furfurylideneacetone . 
Furfutylideneacetophenone. 
Furfurylmethylci/cZohexenone. 
Geranylidene-acetone. 
c^/cZo-Hexanone. 
Hydracetylacetone. 
/3-Hydrindone. 

Hydroxyacetophenone. 

Hydroxy  carone. 

Hydroxy  chalkon  e, 

Hydroxydiethoxychalkone. 

Hydroxydimethoxychalkone. 

Hydroxydimethoxyethoxychalkone. 

Hydroxydimethoxymethylenedioxy- 
chalkone. 

Hydroxydiphenyleneketone. 

Hydroxyilavone. 

Hydroxymethoxydiethoxychalkone. 

Hydroxymethylanthraquinone. 

4'-Hydroxy-a-naphthaflavone. 

Hydroxynaphthaquinone. 

Hydroxyphenacylphenanthrone. 

Hydroxyphenoxyacetone. 

Hydroxyphenyla^osaflfranonequinone. 

Hydroxy  phenyl  methyl  pyri  midone. 

Hydroxyphenylphthalazone. 
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Ketones  and  Quinones.     See  : — 

Hydroxypropylacetone. 

«|/-Ionone. 
.  Ketocoumaran. 

a-Ketotetrahydronaphthaleue. 

aZ/o-Lemonylidene-acetone. 

Menthone. 

Mesitoylmesitylene, 

Mesityl  methyl  ketone. 

Mesityl  oxide. 

Methoxydiethoxybenzylidenecoumara- 
none. 

Methoxydiethoxychalkone. 

Methoxydiphenylanthranone. 

Methoxyethoxyfiavanone. 

Methoxyethoxyflavone. 

4'-Methoxy-a-naphthaflavoue. 

Methoxyphenyldimethylpyrrolidine. 

Methoxyphenylketodihydroquinazo- 
line. 

Methoxyphenylmethylc^/cZohexenone. 

Methoxyphenylmethylpyrimidone. 

3-Methoxypiperonalcoumarone. 

Methylacetylacetone. 

)8-Methyl8esculetin. 

Methyl  amyl  diketone  {aeetylhexoyl). 

Methyl    wamyl    diketone   {acetylv&o- 
hexoyl). 

Methylbenzophenone. 

Methyl^er^butylacetophenone. 

Methyl  butyl  diketone  {aeetylvaleryl). 

Methyl  butyl  ketone. 
Methy  Icinnamy  1  ideneaceton  e. 

Methylcinnamylideneacetophenone. 

Methyldeoxybenzoin. 

Methyl  ethyl  ketone. 

Methylethylphthalazone. 

Methylheptenone. 

2:3:  5-Methylhexenone. 

Methylcj/cZohexenone. 

Methyl  ■isohexyl  diketone. 

Methyl  hexyl  ketone. 

Methyl  hydroxyethyl  ketone. 

Methylnonenone. 

Methyl  nonyl  ketone. 

Methylci/cZopentanone. 

MethyK«opropylc2/cZohexanone. 

Methyl  n-  and  iso-propyl  ketones. 

Methyl  triphenylc^/cZoh  exenone. 

Morpholquinone. 

o-Naphthaquinone. 

Naphthaquinoneaminoguanidine. 

Naphthaquinonediphenylmethane. 

Naphthaquinonetetramethylf^zamino- 

diphenylmethane. 
1  : 1'-Naphthoylhydrazimethylene. 
Naphthoylmethyleneisobenzalazine. 
Pentahydroxybenzophenone     {mac- 

lurin). 
Phenacylphenanthrone. 
Phenanthraquinone. 
^-Phenetylpyridazinone. 


Ketones  and  Qninones.    See  : — 
Phenoketoheptamethylene. 
Phenolthymoquinone. 
Phenol  toluquiii  one. 
Phenylacetoacetic  acid. 
Phenyl  anilinomethyl  ketone. 
Phenylbenzoin. 

Phenylbenzylideneglyoxalidone. 
Phenylbenzylidenepyridazone. 
Phenylcamphopyrazolone, 
Phenyldimethylketopyrrolidone. 
Phenyldiraethylpyridone. 
Phenylmethylcamphopyrazolone. 
Phenylmethyldiketotetrahydroquin- 

azoline. 
Phenylmethylc?/cZohexanone. 
Phenylmethylci/cZohexenones. 
Phenylmethylimidazolonenaphtha- 

quinone. 
Phenylmethylketodihydroquinazoline. 
Phenyl  methyl  ketone. 
Phenylmethylketotetrahydroquiuazo- 

line. 
Phenylmethylthioketodihydroquinazo- 

line. 
Phenyl  pentadecyl  ketone. 
Phenyl  phthalidemethyl  ketone. 
Phenylpyridazone. 
Phenyltetrahydro-)8-naphthenone. 
Phenyltolylantlirone, 
Phenyltolylmethylanthrone. 
Phenyl  tolyl  ketone. 
Phenyltolylketosulphone. 
Phloracetophenone. 
Phorone. 

Phthalide  dimethyl  ketone. 
Pinacolin. 
Pinacone. 
Pinolone. 
Piperil. 

Piperonalcoumaranone. 
Piperonal-2'-hydioxyacetophenone. 
Piperonalpaeonol. 
PiperonylmethylcycZohexenone. 
Propionylanisoil. 
Propionyl-»//-cumene. 
Propionylethylbenzene. 
Propionylpentethylbenzene. 
wo-Propylimidazolone. 
•  tso-Propylphenylmethylcyc^ohexanone. 
z50-Propylphenylmethylc?/cZoh  exenone. 
Pulegenacetone. 
Pulegone. 
Quinone. 

Quin  oneaminoguanidine . 
Quinonebisdiphenylmethane. 
QuinonebistetramethyHi'aminodi- 

phenylmethane. 
Santonin. 
A*-Terpeneone. 

Tetrahydro-i8-oxazole  diketones. 
Tetrahydroxybenzophenone. 
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Ketones  and  Quinones      See  : — 

Tetraketohydronaphthalene. 

Thymolphenolquinone. 

Thylmoquinone. 

Toluquinone. 

Tolyl  anilinomethyl  ketone. 

Tolyl  ethyl  ketone. 

2?-Tolylideneacetone. 

^-Tolylideneacetophenone. 

Tolyl  methyl  ketone. 

Triacetylpentaphenylpentane. 

Triethylbenzophenone. 

Trihydroxybenzophenone        {alizarin 
yellow' A.). 

Triketomethylci/c^hexene. 

Triinethoxyanthraquinone. 

Trimethoxybenzoylacetophenone. 

Trimethoxydihydroanthrone. 

Trimethylbenzimidazolone. 

Trimethyldeoxybenzoin. 

Triphenyloxazolone, 

Tuberone. 

Xyloquinone. 

Xylyl  methyl  ketone. 

Xylylquinazolone. 

Xylyltetrahydroketoquinazoline. 
Ketonic  bases  (Schmidt),  A.,  i,  4. 
Ketoterpin,     and    sodium      derivative 

oxime,  semicarbazoue,   phenylhydraz 

one  (von  Baeyer  and  Baumg artel) 

A.,  i,  224. 
a-Ketotetrahydronaphthalene,      conver 
sion   of  oxime,    into    tetrahydro-a 
naphthylamine( Kipping  and  Hill) 
T.,  152  ;  P.,  1899,  5. 

semicarbazone,     phenylhydrazone,    p 
bromophenylhydrazone,  oxime 

(Kipping    and    Hill),     T.,     148 
P.,  1899,  4. 
Ketovalerolactonecarboxylic  acid,  from 

action    of  sulphuric  acid    on  barium 

parapyruvate,  and  the  action  of  alkalis 

on  it  (Wolff),  A.,  i,  483. 
KicJcxia     Africana,    caoutchouc     from 

(Lindet),  a.,  ii,  508. 
Kidney,  influence  of  the,  on  metabolism 

(Bradford),  A.,  ii,  310. 
Kinetic  theory  of  liquids  (Jager),  A., 

ii,  404. 
Kola,  estimation  of  caffeine  in  (Gada- 

mer),  a.,  ii,  390. 
Kola  nnts,  constituents  and  derivatives 

of  (Schweitzer),  A.,  i,  300. 
Kolanin,  preparation  of  caffeine  and  theo- 
bromine   from,    and    its   composition 

(Schweitzer),  A.,  i,  301. 
Kosin  and  its  oxidation,  triacetyl,  and 

tribenzoyl  derivatives  (Daccomo  and 

Malagnini),  a.,  i,  158. 
Kreittonite.  See  Gahnite. 
Krypton,    discovery  of   (Ramsay),   A., 

ii,  212. 


Krypton,  position  of,  in  the  scheme  of 
elements  (Crookes),  A.,  ii,  552; 
(Howe),  A.,  ii,  740. 

Kyanite  from  Scotland  (Heddle),  A., 
ii,  497. 

Kyanite- schist  from  Brazil  (Derby),  A., 
ii,  501. 

Kyschtymite  from  the  Urals  (Moroze- 
wicz),  A.,  ii,  763. 

Kynnrenic  acid,  origin  of,  in  the  organ- 
ism (Mendel  and  Jackson),  A., 
ii.  117. 


Laben.     See  Agricultural  chemistry, 
Lac,  stick-  and  bleached,  constituents  of 

(Tschirch  and  Farner),  A.,  i,  446. 
Laccase  (Bertrand),  A.,  i,  313 ;  (Roux), 

A.,  ii,  444. 
Lacmoid  as  an  indicator  (Waddell),  A., 

ii,  83  ;  (Glaser),  A.,  ii,  573. 
Lactase,  presence  of,  in  the  small  intestine 
(Weinland),  a.,  ii,  604. 
isolation    of,   from  lactose-fermenting 
yeasts  (Dienert),  A.,  ii,  442. 
Lactic  acid  {i-ethylideoielactic  acid,  a-hy- 
droxypropionic    acid),    manufacture 
and  purification  of  (Claflin),  A., 
i,  12. 
electrical  dispersion  of   (Lowe),    A., 

ii,  201. 
estimation  of  (Ulsch),  A. ,  ii,  802. 
Lactic    acid,    alkali    salts,     action    of 
molybdic    oxide    on    (Henderson, 
Orr,   and  Whitehead),    T.,  553 ; 
P.,  1899,  108. 
ethereal  salts,  densities,  specific  rota- 
tions,    and    molecular    volumes   of 
(Frankland),  T.,  357. 
ethylic  salt,  chlorocarbonate,  carbamate 
and  nitrocarbaraate  of  (Thiele  and 
Dent),  A.,  i,  16. 
phenylurethane,  sodium,    and  ethylic 
salts  of,  and  trichloro-  (Lambling) 
A.,  i,  52. 
Lactic  acid,  trichloro-,  velocity  of  crys 
tallisation  of  (Bogojawlensky).  A. 
ii,  206. 
^-Lactic  acid,  methylic  and  ethylic  salts 
preparation  and    specific    rotation   of 
(PuRDiE  and  Irvine),  T.,  484  ;   P. 
1899,  74. 
Lactone,  C12H10O7,  obtained  in  conden 
sationof  ethylic  acetonedicarboxylate 
(Jerdan),  T.,  810. 
C15H14O2,  from  benzaldehyde  and  pyro 
cinchonic  anhydride  (Thiele),   A. 
i,  216. 
CisHigOg,  from  oxidation  of  trimethyl 
brazilin  (Gilbody  and  Perkin),  P 
1899,  28. 
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Lactone,  CigH^aOg,  from  desylacetic  acid 

and  acetic  anhydride  (Thiele),  A., 

i,  217. 
CivHiaOj,     from     benzaldehyde     and 

phthalic    anhydride  (Thiele),    A., 

i,  216. 
C17H12O2,  from  dibenzylidenepropionic 

acid    and    bromine    (Thiele),    A., 

i,  217. 
Cj^Hi^Os,  from  phenacylhydrocinnamic 

acid  and  acetic  anhydride  (Thiele), 

A.,  i,  217. 
CaoHigOg,  from  condensation  of  oxalic 

acid  and  resorcinol,  its  triacetyl  and 

c^mitro- derivatives     (Hewitt     and 

Pitt),  T.,  522;  P.,  1899,  100. 
C20H14O6,  tetracetyl  derivative,   from 

condensation  of  oxalic  acid  and  re- 
sorcinol   (Hewitt  and   Pitt),   T,, 

523;  P.,  1899,  101. 
Lactones,  picrates  of,  cryoscopic  beha- 
viour of  (Brtjni  and  Carpen6),  A., 
ii,  8. 
Lactones.    See  also  : — 

Acetoxyhydroxydimethylglutaric 

lactone. 
2-Acetylangelicalactone,  a-  and  )3-. 
Acid- cellulose  lactone. 
d'  and  r-Arabonic  lactones. 
Benzoxyhydroxydimethylglutaric 

lactone. 
?so-Butylparaconic  lactone. 
Butyrolactone. 
i^-Campholactone. 
Campholide. 
Cannabinolactone. 
Cantharidin. 
i50-Cantharidin. 

iso-Caprolactone  {hydroxyhexolactoiie), 
Cinnamj'lideuedimethylcrotono- 

lactone, 
Cinnamylidenediraethylcrotonolac- 

tonecarboxylic  acid. 
Cornicularolactone. 
Coumarin. 
a'j8-Dihydroxy-aa-diethylglutaric 

lactone. 
Dihydroxydimethylacetoacetic  lactone. 
a'j8-Dihydroxy-aa-dimethylglutaric 

lactone. 
/37-Dihydroxy-oo-methylethylglutaric 

lactone. 
Dihydroxynonoic  7-lactone 
Diphenylbutyrolactoneacetic  acid. 
Diphenylcrotonolacione. 
Diphenylcrotonolactoneacetic  acid. 
Diphenylcrotonolactonecarboxylic 

acid. 
aS-Diphenyl-ay-pentanolide. 
Ethylparaconic  acid. 
^so-Heptodilactone.  » 

Hexylparaconic  acid. 


Lactones      See  : — 

Hydroxy  camphoceanolac  tone . 
7-Hydroxydiethylacetoacetic  lactone. 
7  -Hydroxydimethylacetoacetic 

lactone. 
Hydroxydimethylglutaric  lactones. 
Hydroxydiphenylacetamidoaceto- 

lactone. 
Hydroxydiphenylbutyrolactoneacetic 

lactone. 
Hydroxyhexoic  lactone. 
Hydroxyphenoxyacetic  lactone. 
Hydroxyphenylbenzylbutyrolactone- 

acetic  acid. 
Hydroxyphenylbutyrolactoneacetic 

lactone. 
Hydroxyterpenylic  dilactone. 
Ketolactone,  CioHieOg. 
1 : 3-Methylmorpolone. 
Z50-Nonodilactone. 
Oxycannabin. 

Phenylbenzylbutyrolactoneacetie  acid. 
Phenylbenzylcrotonolactone. 
Phenylbenzylcrotonolactoneacetic 

acid. 
Phenylbenzylidenebutyrolactone. 
Phenylbenzylidenecrotonolactone. 
7-  Phenyl-  /8-  benzylidene-a-ketob  utyro- 

lactone. 
Phenylbenzylidenemethylcrotono  - 

lactone. 
Phenylbromobenzyl-a-crotonolactone. 
Phenylbromobenzylidenecrotono- 

lactone. 
Phenylbutyrolactoneacetic  acid. 
Pheuyl-;p-cresylacetamidoacetolactone. 
Phenyl-w-cresylbromacetolactone. 
Phenyl-^-cresylbromacetolactone. 
Phenylcresylethoxyacetolactone. 
Phenylhydroxynaphthylbenzyloxy- 

acetolactone. 
Phenyl-)8-hydroxynaphthylbromaceto- 

lactone. 
Phenylhydroxynaphthylethoxyaceto- 

lactone. 
Phenylhydroxynaphthylmethoxy- 

acetolactone. 
Phenylorcylacetolactone. 
Phenylresorcylacetolactone. 
Phenylxylylketoximecarboxylic 

oximidolactone. 
Propylparaconic  and  iso-Propylpara- 

conic  acids. 
iso-Propylzsoparaconic  acid. 
■iso-Saccharin. 
tso-Terebic  acid. 
Undecodilactone. 
Lactonic  acid,  CjoHieO^,  from  hydroxy- 
methylwopropyladipic  acid  (Tibmann 
and  Semmler),  A.,  i,  225. 
Lactonitrile.        See    a-Hydroxypropio- 
nitrile. 
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Lactose  {milk  sugar),  action  of  alkalis 

on  (de  Bruyn  and  Alberda  van 

Ekenstein),  a.,  i,  661. 
action  of  yeast  enzymes  on  (Kalan- 

thar),  a.,  i,  102. 
digestion  of,  in  the   small  intestine 

(Weinland),  a.,  ii,  604. 
fate  of,  after  injection  into  the  cir- 
culation (Pavy),  a,,  ii,  677. 
detection     of     (Gawalowski),     A., 

ii,  255. 
estimation  of  sucrose  in  presence  of 

(DowzARD),  T.,  371  ;  P.,  1899,  9. 
Lsevulic    acid    {fi-acetylpropionic  acid), 

synthesis  of ;  also  its  semicarbazone 

(Blase),  A.,  i,  793. 
influence    of,    on  formation    of   azo- 

compounds  (Goldschmidt  and  BiJR- 

kle),  a.,  ii,  276. 
bromo-,  ethylic  salt,  action  of,  on  the 

sodium  derivatives  of  ethylic  acetate 

and  benzoate  (Kehrer  and  Igler), 

A.,  i,  569. 
Laevulose   (fructose),  action  of  methyl- 
alcoholic  ammonia  on  (de  Bruyn), 

A.,  i,  732. 
oxidation  of,   by  hydrogen   peroxide 

(MoRRELL  and  Crofts),  T.,  789 ; 

P.,  1899,  99. 
action  of  yeast-extract  and    Munich 

bottom-yeast    on    (Buchner    and 

Rapp),  a.,  ii,  606. 
fate  of,  after  injection  into  the  circula- 

lation  (Pavy),  A. ,  ii,  677. 
detection    of     (Gawalowski),      A., 

ii,  255. 
estimation  of,  as  osazones  (Lintner, 

and  Krober),  A.,  ii,  66. 
estimation     of,     in     brewing     sugars 

(Morris),  A.  ii,  187. 
Lagoriolite,  artificial  (Morozewjcz),  A., 

ii,  764. 
Lanarkite,    artificial    (Schulten),    A., 

ii,  161. 
Lanthanum   nitrate    (Wyrotjboff  and 

Verneuil),  a.  ,  ii,  225. 
cerium  nitrate,  and  sulphate  ;  oxides 

and  their  polymerides  (Wyrouboff 

and  Verneuil),  A.,  ii,  424. 
oxide,   constitution    of   (Wyrouboff 
and  Verneuil),  A.,  ii,  598. 

influence   of,   on  the   solubility  of 

cerosoceric   oxide   in   nitric  acid 

(Wyrouboff  and  Verneuil),  A., 

ii,  424. 

peroxide    (Melikoff    and    Pissar- 

jewsky),  a.,  ii,  598. 
LanthanTun,  separation  of : — 

separation     of    cerite     metals     from 

(Sch^ele),  a.,  ii,  291. 
.    separation  of,  from  cerium  (Mengel), 

A.,  ii,  223. 


Larch-resin,  and  acetyl  derivatives  and 
isomeride    (Bamberger    and    Lani> 
siedl),  a.,  i,  929. 
Lard,  rancidity  of  (Scala),  A. ,  i,  478. 
detection  of  cotton-seed  oil  in  (Bomer), 

A.,  ii,  259. 
estimation  of  fatty  acids   in   (TwiT- 
chell),  a.,  ii,  69. 
Lariciresinol  and  acetyl  derivatives  and 
isomeride    (Bamberger    and    Land- 
siedl),  a.,  i,  929. 
Latebraric    acid    and    Latebride    from 
Pulveraria  latebrarum    (Hesse),    A., 
i,  385. 
Laterite  from  the  Seychelles  (Bauer), 

A.,  ii,  565. 
Laumontite  from  Minnesota  (Berkey), 
A.,  ii,  371. 
vapour  pressure  of  (Tammank),  A. 
ii,  8. 
Lauramidc,   action  of   bromine  on,   in 
presence   of  sodium  methoxide  (Jef- 
freys), A.,  i,  731. 
Laurie  acid  {dodecoic  acid),  physical  con- 
stants of  (ScHEij),  A.,  i,  668. 
boiling  point  of,  in  a  vacuum  (Krafft), 

A.,  ii,  465. 
and  sodium  salt,  melting  points  of,  and 
temperatures  of  solidification  of  solu- 
tions of  (Krafft),  A.,  ii,  471. 
sodium  salt,  boiling  point  of  solutions 
of,  in  alcohol  (Krafft),  A.,  ii,  471. 
separation  of,  from  other  fatty  acids 
(Holzmann),  a.,  ii,  68. 
Laurionite  from  Laurion,  Greece  (Smith 

and  Prior),  A.,  ii,  433. 
iso-LoxLiomc   acid,    reduction  of ;  con- 
stitution (Blanc),  A.,  i,  927. 
iso-Lauronolic  acid  and  amide  from  cam- 
phoroxime     (Forster),    T.,    1142, 
1148  ;  P.,  1899,  193. 
constitution  of  (Blanc),  A.,  i,  537, 

630,  925. 

salts,  ethers,  o-  and  jo-toluid ides,  o-  and 

)8-naphthalides  (Blanc),  A.,  i,  925. 

oxidation  of  (Blanc),  A.,  i,  443,  927. 

t/'-Lauronolic  acid,  methylic  salt  (Lees 

and  Perkin),  P.,  1899,  24. 
tso-Lauronolic  alcohol,  acetyl  derivative 

(Blanc),  A.,  i,  925. 
tso-Lanronolic  aldehyde,  semicarbazone, 
semioxamazone ;  cinchonic  acid  from 
(Blanc),  A.,  i,  925. 
?so-Lauronolide  (Blanc),  A.,  i,  927. 
Laurotetanine    and    salts,    phenylthio- 
carbamide  and  dibenzoyl  derivatives, 
and    physiological    action    (Filippo), 
A.,  i,  312. 
Laurylundecylcarbamide      (Jeffreys), 

A.,  i,  731. 
*Lautarite,    aitificial    (Schulten),    A., 
ii,  161. 
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Lavendula   pedunculatttf    oil    of,    com- 
position of  (ScHiMMEL  and  Co.),  A., 
i,  299. 
Lead,  crystals  of  (Miers  and  Hartley), 
ii,  432. 
cathodes,     pulverisation    of,     during 
electrolysis  (Bredig  and  Haber), 
A.,  ii,  78. 
potential  difference  between,  and  solu- 
tions of  its  salts  in  organic  solvents 
(Kahlenberg),  a.,  ii,  624. 
mixtures  of,   with  zinc,   partition  of 
tin  or  silver   in  (Bancroft),   A., 
ii,  470. 
action  of,  on  nitric  acid  (Freer  and 

Higley),  a.,  ii,  480. 
action  of,   on  sulphuric  acid  (Adie), 
P.,  1899,  133  ;   (Berthelot),   A., 
ii,  283. 
action  of  water  on  (Meldrum),   A., 

ii,  100. 
action     of    waters     containing    dis- 
solved   salts    on     (Antony),    A., 
ii,  290. 
lead    alloys,     with     antimony  ;    lead 
antimonide  (Stead),  A.,  ii,  32. 
with        calcium        (Tarugi),        A., 
ii,  749. 
Lead  amalgams,  of  different  concentra- 
tions,  E.M.F.   between  (Cady),   A., 
ii,  395. 
Lead  salts,  diffusion  of  light  by  solutions 
of  (Spring),  A. ,  ii,  585. 
action  of  magnesium  on  solutions  of 

(Bryant),  A.,  ii,  289. 
reduction     of,     by    calcium     carbide 
(Tarugi),  A.,  ii,  749. 
Lead     antimonate    (Senderens),     A., 
ii,  557. 
and    lead   potassium  thioantimonites 

(Pouget),  a.,  ii,  663. 
ortharsenite,  formation  of  (Reichard), 

A.,  ii,  23. 
haloid     salts    of,     solubility    of,    in 

alcohols  (Rohland),  A.,  ii,  144. 
bromide      and     iodide,      colour     of 

(Kastle),  a.,  ii,  476. 

chloride  or  bromide,  latent  heats  of 

fusion  of,  and  melting  and  boiling 

points  of  bromide  (Weber),  A., 

ii,  724. 

fused,   dissociation    coefficient  in 

(LoRENz),  A.,  ii,  269. 
or  iodide,  electrolysis  and  heat  of 
foi-mation  of  (Czepinski),  A., 
ii,  268. 
tetrachloride,     compounds    of,     with 
amines  (Matthews),   A.,   ii,  295, 
296. 
chlorobromides,       chloriodides       and 
bromiodide  (Thomas),  A.,   ii   420, 
421,  484,  597. 


Lead,  lithium,  sodium  rubidium,  ammon- 
ium, calcium,  strontium,  barium, 
magnesium,  zinc,  cadmium,  iron, 
manganese,  chromium,  nickel, 
cobalt,  phosphorus,  arsenic,  anti- 
mony, stannous,  aluminium,  and 
beryllium  iodides  (Mosnier),  A., 
ii,  222. 
oxy chlorides    from     Laurion,    Greece 

(Smith  and  Prior),  A.,  ii,  432. 
nitrate,    decomposition    of,    by    heat 
(Divers),  T.,  84. 
thermal  change  on  diluting  a  satu- 
rated solution    of    (Pollok),  P., 


copper  thallium,  nickel  thallium,  and 

iron  thallium  nitrites  (Przibylla), 

A    ii  223 
hyponitrite   (Divers),    T.,    121;    P., 

1898,  224. 
oxide,    reduction    of,    by  aluminium 
(Franck),  a.,  ii,  103. 

and    carbonate,    reduction    of,    by 
hydrogen  (H^.lier),  A.,  ii,  555. 
Minium    dissociation  of  (Le  Ch ate- 
lier), A.,  ii,  221. 
dioxide,  estimation  of,  volumetrically 

(Reichard),  A.,  ii,  333. 
peroxide,    or    sicperoxide    (Kassner), 

A.,  ii,  657. 
phosphate    (Caven    and  Hill),    A., 

ii,  29. 
sulphate,    solubility    of,    in    aqueous 

ammonium    acetate     (Long),     A., 

ii,  812. 
basic  sulphate  {lanarkite)   crystalline 

(Schulten),  a.,  ii,  161. 
sulphide,  action  of  sulphuric  acid  on 
(Berthelot),  A.,  ii,  283. 

separation  of  the  sulphides  of  arsenic, 
antimony,     and    bismuth     from 
(Mover),  A.,  ii,  697. 
Lead  organic  compound  : — 

Lead    pyridine     chloride     (Reitzen- 

stein),  a.,  i,  163. 
Lead,  estimation  and  separation  of  : — 
estimation  of,  electrolytically    (HoL- 

lard),  a.,  ii,  523. 
estimation  of,  in  ores  (Moldenhauer), 

A.,  ii,  57  ;  (Schneider),  A.,  ii,  250. 
estimation  of,  in  tin  plate  and  "tinned" 

foods  (Carles),  A.,  ii,  183. 
estimation  of  traces  of,  in  water  (  Lie- 

brich),  a.,  ii,  58. 
separation  of   antimony    and  arsenic 

from  (Atkinson),  A.,  ii,  615. 
separation  of  copper,  iron,  tin,  and  zinc 

from  (Langmuir),  A.,  ii,  522. 
separation    of    mercury    from    (Jan- 

NASCH  and  Devin),  A.,  ii,  59. 
Leather.     See  Agricultural  chemistry. 
Leaves.     See  Agricultural  chemistry. 
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Lecanora  sordida,   vars.   glaucoma  and 
Swartzii,  constituents  of  (Hesse),  A., 
i,  383. 
Xecanoric    acid,    from   various  lichens, 
and  identity  with  parmelialic  acid 
(Zopf),  A.,i,  716. 
presence  of,  in  various  lichens  (Hesse), 
A.,  i,  382. 
Lecasteric  acid,  Lecasteride,  and  ethylic 

salts  (Hesse),  A.,  i,  383. 
Lecidea  conjluens,  and  L.  sitdetica,  con- 
stituents of  (Zopf),  A.,  i,  717. 
Lecidic  acid  and  Lecidol,    from  Lecidea 

cineroatra  (Hesse),  A.,  i,  384. 
Lecithin  and  myelin  substances  in  the 
brain  and  egg-yolk    (Zuelzer),   A., 
ii,  504. 
lees,  estimation  of  mercury  and  copper 
in    (ViGNON    and     Barrillot),    A., 
ii,  452. 
Leguminofce.  See  Agricultural  chemistry. 
allo-Lemon&l,     from      lemon-grass     oil 
(Stiehl),  a.,  i,  66. 
composition  of  (Doebner),  A.,  i,  223. 
Xemon-grass  oil  (Stiehl),   A.,   i,  66 ; 
(Semmler  and  Doebner),  A.,  i,  223  ; 
(Schimmel    and    Co.),    A.,    i,    299; 
(Tiemann),  a.,  i,  623  ;  (Labbie),  A., 
i,  710,  711  ;  (Bouveault  ;  Flatau  ; 
Stiehl),  A.,  i,  711. 
Lemonol.     See  Geraniol. 
«ZZo-Lemonylidene-acetone  (Stiehl),  A., 

i,  67. 
Lentil.     See  Agricultural  chemistry. 
Leonhardite,  vapour  pressure  of  (Tam- 

mann),  a.,  ii,  8. 
Lepidine.     See  4'-Methylquinoline. 
Lepidinealkine.    See  4'-Quinolylethanol. 
Lepidiu7}i  sativum,  glucoside  and  essen- 
tial oil  of  (Gadamer),  a.,  i,  930. 
Lepidomelane  from  Thuringia,  alteration 

of  (Zschimmer),  a.,  ii,  768. 
Lepra  ccmdelaris,  constituents  of  (Hesse), 

A.,  i,  385. 
Lepraric  acid,  from  Pulveraria  chlorina 

(Hesse),  A.,  i,  385. 
Leucaemia,  excretion  of  phosphates  and 
alloxuric  substances  in   (White  and 
Hopkins),  A.,  ii,  316. 
Leucine    {a-amino-n-hexoic  acid),   pres- 
ence of,  in  fungi  (Winterstein),  A., 
ii,  240. 
presence  of,  in  the  broad-bean  (Boi'R- 
quelot  ami  Hi^rissey),  A.,  ii,  y24. 
presence   of,  in  yeast-extract  (Wrob- 

lewski),  a.,  ii,  170. 
crude,  purification  of  (Rohmann),  A., 

i,  96. 
viscosity  of  undercooled  (Tammann), 

A.,  ii,  272. 
as  a  source  of  sugar  in  the  living  body 
(Cohn),  A.,  ii,  776. 


Leucocytes,  action  of,  on  bacilli  (Haedy), 

A.,  ii,  165. 
Leucomaines.     See  Ptomaines. 
Lianas,      African,      caoutchouc      from 

(Lindet),  a.,  ii,  508. 
Licareol,  action  of  acetic  anhydride  on 

(Barbier  and  L^ser),  A.,  i,  100. 
Z-Licarhodal.     See  aJ^oLemonal. 
Licarhodol,  and  its  oxidation  (Barbier 

and  Li^ser),  A.,  i,  101. 
Lichenostearic     acid,     from    Platysma 
cucullatum  (Zopf),  A.,  i,  717. 
and    its    methylic    and  ethylic    salts 
(Sinnhold),  a.,  i,  13. 
Lichenosterylic   acid   (Sinnhold),    A,, 

i,  13. 
Lichens,   constituents  of  (Hesse),   A., 
i,  38X;  (Zopf),  A.,  i,  716. 
iodine  in  (Gautier),  A.,  ii,  649. 
Light,  monochromatic,  source  of  (Fabry 
and  Perot),  A.,  ii,  461. 
yellow,  for  polarimeter  (Dupont),  A., 

ii,  77. 
influence  of,  in  dissipating  an  electro- 
static   charge    (Knoblauch),    A., 
ii,  622. 
diffusion  of,  by  solutions  (Spring),  A, , 

ii,  585. 
ultra-violet,  influence  of,  in  nitrogen- 
assimilation  by  plants  (Laurent, 
Marchal,    and    Cakpiaux),     A., 
ii,  173. 
See  also  Photochemistry. 
Lignin,  formation  and  variation  of  lignin 
in  wood  of  conifers  (Cieslar),    A., 
ii,  447. 
Lignin  reaction  of  wood,  the  so-called 

(Czapek),  a.,  i,  560. 
Lignite,  formation  of  (Bertrand),  A., 

ii,  430. 
Lignite  tar,  constituents  of  (Oehler), 

A.,  i,  816. 
Lignoceric  acid,  estimation  of,  in  earth 

nut  oil  (Archbutt),  A.,  ii,  260. 
Legumin,      absorption      spectrum      of 

(Blyth),  T.,  1164;  P.,  1899,  175. 
Lily  bulbs,  variation  in  the  reserve  mate- 
rials of  (du  Sablon),  a.,  ii,  445. 
Lime.      See    Calcium    oxide,    and    also 

Agricultural  chemistry. 
Limestone,    metamorphic,    minerals    in 
(Clough  and  Pollard),  A.,  ii,  667. 
silicified,      from     Antarctic     regions 

(Prior),  A.,  ii,  436. 
estimation  of  carbonic   anhydride   in 
(Schenke),  a.,  ii,  809. 
Limestone,    magnesian,    weathering    of 

(Philippi),  a.,  ii,  306. 
Limonene  from  oil  of  mandarins  (Fla- 
tau and  Labbe),  A.,  i,  442. 
from  limonene  bromide  (Godlewsky 
and  Roshanowit*30h),  A.,  i,  920. 
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limonene,  behaviour  of,   towards  form- 
aldehyde (Kriewitz),  a.,  i,  298. 
oxidation  of  (Godlewsky),  A.,  i,  920. 
a-Limonene,      from      lemon-grass      oil 

(Stiehl),  a.,  i,  66. 
linalool  in  oils  of  neroli  and  petit  grain 
(Charabot  and  Pillet),  A.,  i,  620. 
from  oil  of  thyme  (LabbiS),  A.,  i,  621. 
action  of  alcoholic  potash  on  (Tie- 
mann),   a.,   i,   184;    (Charabot), 
A.,  i,  767. 
and  acetate,  estimation  of  (Hesse  and 
Muller),  a.,  i,  441. 
Minalool,  behaviour  towards  acetic  an- 
hydride,  formic  acid,  and  acetic  acid 
(Stephan),  a.,  i,  68. 
Linoleic    acid,    estimation    of    (Farn- 

steiner),  a.,  ii,  705. 
Linseed  cake  and  meal.     See  Agricul- 
tural chemistiy. 
Linseed  oil,  cements  made  from  lime  and 
(Dorner),  a.,  ii,  554. 
constants  of  (Cill  and  Lamb),    A., 

ii,  533. 
examination  of  (Hehner  and   Mit- 
chell), A.,  ii,  190. 
iodine  number  of  (WiJs),  A.,  ii,  711. 
Liparite     magmas,     crystallisation     of 

(Morozewicz),  a,,  ii,  764. 
Lippia  citriodora,  oil  of  (Barrier),  A., 

i,  769. 
Liquids,  kinetic  theory  of  (Jager),  A., 
ii,  404. 
molecular  weights  of  (Speyers),  A., 

ii,  145. 
hydrates  of  (Villard),  A.,  ii,  151. 
crystalline-,    dielectric    behaviour    of 

(Abegg  and  Seitz),  A. ,  ii,  623. 
•extraction  of,  with  ether,  apparatus  for 
(Foerster),  a.,  ii,  121 ;  (Baum),  A., 
ii,  802. 
non-miscible,  distribution  of  a  conso- 
lute  liquid  between  two  (Bancroft), 
A.,  ii,  469. 
racemic,  characterisation  of  (Kipping 
and  Pgpe),  T.,  1119;    P.,  1899, 
200. 
nature  of  (Roozeboom  ;  Kipping  and 
Pope),  A.,  ii,  733. 
■supercooled,   velocity  of  solidification 

of  (Wildermann),  p.,  1899,  175. 
weighing        corrosive       or        fuming 
(Schwartz),  A.,  ii,  802. 
JLlthium,  spectrum  of,  in  its  fused  salts 
(Gramont),  a.,  ii,  198. 
ion  velocity  of,  in  flames   (Wilson), 

a.,  ii,  723. 
absorption  of  nitrogen  by  mixtures  of 
magnesium,    lime    and    (Hempel), 
A.,  ii,  594. 
Xithium  amalgams,  specific  volumes  of 
(Maly),  a.,  ii,  547. 


Lithium  salts,   absorption  of  Rontgen 

rays  by  (Hi6bert  and  Reynaud),  A., 

ii,  586. 

Lithamide  (Moissan),  A.,  ii,  152,  153. 

Lithium  ammonia  (Moissan),  A.,  ii,  152. 

arsenide,     preparation    of   (Lebeau), 

A.,  ii,  655. 
azoiniide  (Curtius  and  Rissom),  A., 

ii,  92. 
cupric    bromide     (Kttrnakoff    and 

Sementschenko),  a.,  ii,  287. 
carbide,  formation  of  (Moissan),  A., 
i,  241. 
preparation  and  heat  of  formation 
of;  action  of,   on  fused  lithium 
chloride  (Guntz),  A.,  ii,  24. 
carbonate,  reduction  of,  by  aluminium 

(France),  A.,  ii,  102. 
chloride,     spark-spectrum    of    (Gra- 
mont), A.,  ii,  137. 
transference  ratio  of,  with  various 

septa  (Bein),  A.,  ii,  399. 
heat  of  dilution  of  (Dunnington 

and  Hoggard),  A. ,  ii,  728. 
surface     tension     of     solutions     of 

(Linebarger),  a.,  ii,  469. 
contraction  of  aqueous  solutions  of, 
on  dilution  (Wade),  T.,  270  ;  P., 
1899,  8. 
densities  and  refractive  indices    of 
solutions      of     (Conroy),       A., 
ii,  717. 
-density    of    aqueous    solutions    of 

(de  Coppet),  a.,  ii,  590. 
combination  of,  with   methylamine 
(BoNNEFOi),  A.,  i,  185. 
ammonium  chloride,    dissociation  of, 
change  of  entropy  in  (Matignon), 
A.,  ii,  273. 
chlorides,  ammoniacal,  preparation  of, 
and  heats  of  formation  and  solution 
(BoNNEFOi),  A.,  ii,  96. 
uranium      chlorides     and      bromides 

(Aloy),  a.,  ii,  555. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
nitrate,  mixtures  of,  with  sodium  and 
potassium  nitrates,    melting  points 
of  (Carveth),  a.,  ii,  141. 
oxide,  heat  of  formation  of  (Moissan), 

A.,  ii,  352. 
phosphiodate        and        molybdiodate 

(Chretien),  A.,  ii,  363. 
silicate,    hydrolysis    of,     in    alkaline 
solution    (Kahlenberg    and    Lin- 
coln), A.,  ii,  95. 
sulphate,     galvanic     polarisation    in 

solutions  of  (Jahn),  A.,  ii,  542. 
tungsten  tungstate  (Hallopeau),  A., 

ii,  159. 
2?erurauate,     action      of     aluminium 
hydroxide     on     (Melikoff      and 
Pissarjewskt),  a.,  ii,  31. 
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Lithium  organic  compounds  : — 

Lithium  acetylide,  ainmonio-compound 

of  (Moissan),  a.,  i,  241. 
Lithiummethyl  ammonium  (Moissan), 
A.,i,  410. 
Litmus,  use  of,  in  alkalimetry  (Glaser), 

A.,  ii,  573. 
Liver,  oxidising  ferment  of  the  (Jacoby), 

A.,  ii,  778. 
Liver  of  molluscs,    physiology    of   the 

(BlEDERMANN     and       MORITZ),       A., 

A.,  ii,  438. 
Liver  of  sulphur,   estimation  of  silver 

and  alkalis  in  (Barthe),  A.,  ii,  329. 
Lonchidite.     See  Marcasite. 
lophophorine,    physiological    action    of 

(Dixon),  A.,  ii,  681. 
Lomskite,  from   Finland   (Melnikoff  ; 

NiKOLA^EPF),  A.,  ii,  669. 
Lubricants  for  glass  stopcocks    (Phil- 
lips), A.,  ii,  16. 
Lucerne.     See  Agricultural  chemistry. 
Luminescence  of  organic  compounds  in 

the  state  of  vapour  (Katffmann),  A., 

ii,  464. 
Luminosity  of  flames  containing  vapor- 
ised salts  (Smithells,  Dawson,  and 

Wilson),  A.,  ii,  722. 
Luminous    phenomena     produced     by 

ammonium  salts  and  fused  potassium 

nitrate  (Tommasi),  A.,  ii,  483. 
Lung,  diffusion  of  gases  through  (Hill), 
A.,  ii,  437. 

cause  of  respiratory  exchange  in  the 
(Harley),  a.,  ii,  675. 
Lupetidine.       See    2  :  6-Dimethylpiper- 

idine. 
wo-Lupetidine,  and  salts  (Marcuse  and 

Wolffenstein),  a.,  i,  937. 
Lupin.     See  Agricultural  chemistry. 
Lupulin,  estimation  [of,  in  hops  (Lint- 

>-er),  a.,  ii,  264.  " 
Lussatite  from   Moravia  (Bavir),    A., 

ii,  671. 
Luteolin,  potassium  derivative  of  (Per- 
KiN),  T.,441  ;  P.,  1899,  65. 

presence  of,  in  Genista   tindoria  and 
its  tetracetyl  compound  and  proper- 
ties (Perkin  and  Newbury),   T., 
831  ;  P.,  1899,  179. 
Lutidine.     See  2  :  6-Diraethylpyridine. 
;8-Lutidine.     See  4-Ethylpyridine. 
4-Lutidylhydrazine.    See  2  :  6-Dimethyl- 

pyridine-4-hydrazine. 
Lycerosazone  (Loew),  A.,  i,  851. 
Lycorine,    from  Lycoris    radiata,    and 

its  physiological  action  (Morishima), 

A.,  i,  92. 
Lymph,    properties     and    formation    of 

(Asher),  a.,  ii,  165. 
Lysine,   preparation    of    (Kossel),   A., 
i,  833.  I 


Maclurin       {pentahydroxyhenzophen<me\ 

action  of  potassium  acetate  on  (Pee- 

KiN),  T.,  442;  P.,  1899,  66. 

action  of  sodium  on,  in  alcohol  (KuNZ- 

Krause),  a,,  i,  201. 

Magmas,     formation     of    minerals     in 

(Morozewicz),  a.,  ii,  762. 
Magnesium,     potential    difference     be- 
tween, and  solutions  of  its  salts  in 
organic  solvents  (Kahlenberg),  A., 
ii,  624. 
absorption  of  nitrogen  by  mixtures  of, 
with  lime  and  sodium   or  lithium 
(Hempel),  a.,  ii,  594. 
action  of,  on  nitrogenous  compounds, 
especially  cyanides  (Eidmaxn),  A., 
i,  317. 
action   of,    on   solutions   of    its  salts 

(Lemoine),  a.,  ii,  656. 
action  of  sulphur  on  (Frakck),  A., 

ii,  28. 
action  of,  on  sulphuric  acid   (Adie), 

P.,  1899,  133. 
action  of,  on  solutions  of  zinc,  lead, 
or     silver    salts     (Bryant),     A., 
ii,  289. 
Magnesium  alloy  with  calcium  (Mois- 
san), A.,  ii,  154. 
Magnesium  salts,  absorption  of  Eontgen 
rays  by  (Hubert  and  Reynaud), 
A.,  ii,  586. 
taste  of  (Hober   and    Kiesow),    A., 
ii,  207. 
Magnesium    azoimide     (Curtjus    and 
Rissom),  a.,  ii,  92. 
carbide,  formation  of  (Moissan),  A., 

ii,  554. 
carbonate,  hydrated   from   Lombardy 

(Brugnatelli),  a.,  ii,  372. 
hydrogen  carbonate  (Kippenberger  ; 

Tread  well).  A.,  ii,  220. 
chloride,  heat  of  dilution  of  (Dunning- 
TON  and  Hoggard),  A.,  ii,  728. 
partition  of  water  between  sulphuric 
acid      and      (Busnikoff),      A., 
ii,  361. 
hydrates    of    (Bogorodsky),     A., 

ii,  656. 
absorption  of  water  by,  and  hydrates 
of  (Busnikoff),  A.,  ii,  409. 
ammonium    or    potassium    chlorides, 
conductivities  of  solutions  of  (Jones 
and  Knight),  A.,  ii,  628. 
ammonium   chloride,  dissociation  of, 
change  of  entropy  in  (Matignon), 
A.,  ii,  273. 
hydroxide,     electrolysis     of    aqueous 

solutions  of  (Glaser),  A.,  ii,  79. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
molybdiodate  (Chretien),  A.,  ii,  363. 
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Magnesium  nitrate,  heat  of  dilution  of 
(DuNNiNGTON     and    Hoggard), 
A.,  ii,  728. 
hydrates  of  (Funk),  A.,  i,  209. 
oxide  [magnesia],  heat  of  formation  of 
(Moissan),  a.,  ii,  352. 
stability  of,    at  high  temperatures 

(Richards),  A.,  ii,  101. 
agents  for  removing,  from  natural 

waters  (Griffin),  A.,  ii,  655. 
See  Agricultural  chemistry, 
ammonium     ])hosphate,     ignition    of 

(Mastbaum),  a.,  ii,  55. 
pyrophosphate,   and  sodium  and  am- 
monium  pyrophosphates   (Berthe- 
LOT  and  Andr^),  A,,  ii,  156. 
pentametaphosphimate  (Stokes),   A., 

ii,  93. 
phosphide  (Gautier),  A.,  ii,  484. 
sulphate,  thermal  change  on  diluting 
a  saturated  solution  of  (Pollock), 
P.,  1899,  8. 
and  nitrate,  densities  of,  solutions  of 

(Barnes  and  Scott),  A.,  ii,  406. 
hydrated  (van't  HoFFand  Dawson), 
A.,  ii,  759. 
sulphide,    amorphous  and  crystalline 

(Mourlot),  a.,  ii,  27. 
ammonium  sulphide  (Franklin  and 

Kraus),  a.,  ii,  284. 
potassium  ;t?amtungstate(HALLOPEAu), 
A.,  ii,  159. 
Magnesium,  estimation  and  separation 
of:— 
estimation  of,  in  ashes  (Haywood), 

A.,  ii,  612. 
separation  of  manganese  and  alkaline 
earths  from  (Villiers),  A.,  ii,  523, 
Magnesium-boracite    containing   iodide 

(Allaire),  A,,  ii,  156. 
Magnetic  behaviour  of  iron-nickel  alloys 
(Osmond),  A.,  ii,  352. 
field,  influence  of,  on  crystallisation 
(Wright     and      Kreider),     A., 
ii,  265. 
properties  of  the  elements  (Meyer), 

A,,  ii,  587. 
properties    of    steel,    effect    of    low 
temperatures     on    (Osmond),     A,, 
ii,  630. 
rotation.     See  Photochemistry, 
susceptibility    and     permeability    of 
liquid  oxygen,   and  of  manganous 
sulphate   (Fleming  and    Dewar), 
A.,  ii,  544, 
Magnetite    from    Lombardy    (Brugna- 
telli),  a.,  ii,  372. 
nickeliferous,  from  Ontario  (Miller), 
A.,  ii,  109. 
Magnet-radiometer  (Teolu),  A.,  ii,  77. 
Magnochromite    from    North    Carolina 
(Pratt),  A,,  ii,  495. 


Maize  and  maize  cake.     See  Agricul- 
tural chemistry. 
Maize  oil  {corn    oil),   composition    and 

properties     of     (Hopkins),      A., 

ii,  608. 
analytical  results  of  (Archbutt),  A., 

ii,  711. 
iodine  number  of  (Zega  and  Majs- 

TOROVic),  A.,  ii,  820. 
Malachite    from    Adamello    mountains 

(RiVA),  A.,  ii,  38. 
iodine    in    (Autenrieth  ;    Diesel- 

DORFF  ;  Ochsenius),  a.,  ii,  760. 
estimation    of    traces    of    iodine    in 

(Autenrieth),  A.,  ii,  804. 
Malachite-green-o-salphonic    acid, 

(SuAis),  A.,  i,  439. 
Maleamic  acid,  methylic  salt,  formation 
of  (HooGEWERFF  and  VAN  Dorp),  A., 
i,  870. 
Maleic      acid,      equilibrium     between 

fumaric   acid  and,  in  presence   of 

ammonia  (Bancroft),  A.,  ii,  411. 
magnesium    salt,  dissociation    of,   in 

solution  (Calame),  A.,  ii,  145. 
dihxomo',    ethylic    salt,    hydrolysis ; 

also  action  of  ethylic  sodiomalonate 

on  (RuHEMANN  and  Cunnington), 

T.,  961 ;  P.,  1899,  185. 
Maleimide,  action  of  methylic  alcohol  on 
(HooGEWERFF  and  VAN  Dorp),  A., 
i,  870. 
Malic  acid,  reduction  of,  by  Bacillus 

lactis  aerogenes  (Emmerling),  A., 

ii,  569. 
optical    behaviour  of   derivatives   of 

(Walden),  a.,  ii,  539. 
Malic  acid,  salts,  composition  and  crystal- 
line    form     of     (Traube),      A., 

i,  484. 
mono-alkali   salts,    action  of  molyb- 

dic,   tungstic,  titanic,  and  stannic 

oxides  on  (Henderson,  Orr,  and 

Whitehead),  T.,  548;    P.,  1899, 

107. 
copper  salt,  dissociation  of,  in  solution 

(Calame),  A.,  ii,  145, 
silver  salt,  action  of  ethylic,  isobutylic 

and  secbutylic  iodides  on  (Purdie 

and    Pitkeathly),   T,,    154 ;    P,, 

1899,  6. 
ethereal  salts,  specific  rotations  and 

molecular  volumes  of  (Frankland), 

T.,  348,  349. 
ethylic  salt,  action  of  ethylic  iodide 

on,  in  the  presence  of  lead  oxide,  of 

mercuric  oxide,  and  of  silver  oxide 

(Purdie    and    Pitkeathly),    T,, 

157;  P.,  1899,  6, 
methylic  salt,  cryoscopic  behaviour  of, 

in  dimethylic  succinate  (Bruni  and 

GoRNi),  A.,  ii,  731. 
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Malic  acid,  methylic  and  ethylic  salts, 

preparation  and  specific  rotations  of 

(Frankland  and  Wharton),   T., 

338  ;  P.,  1899,  26. 

detection  of,  in  grapes  (Girabd  and 

Lindet),  a.,  ii,  464. 
estimation  of,    in  presence  of  oxalic 
and    citric   acids    (Kissling),    A., 
ii,  821. 
Malic   acid,  chloro-,  optical  isomerism 

of  (Walden),  a.,  ii,  393. 
Malonamide,    mercury    compound    of, 
constitution  of  (Kieseritzky),  A., 
ii,  895. 
dichloTO;    from   action   of  ammonia 
on  ethylic  ^e^rachloracetonedicarb- 
oxvlate  (Dootson),   T.,   171;    P., 
1899,  9. 
Malonic  acid,  action  of  pyruvic  acid  on 
(Garzarolli-Thurnlackh),      a., 
i,  790. 
condensation  of  sodium  derivative  of, 
with   ethylic  tsopropylenemalonate 
(Lawrence),  P.,  1899,  62. 
Malonic   acid,   potassium  salt,  heat  of 
formation  of  (Massol),  A.,  ii,  80. 
Z-amylic   salt,    molecular    rotation  of 

(Walden),  A.,  ii,  622. 
ethylic    salt,    determination    of    the 
molecular  weight  of  the  sodium 
derivative  of    (Vorlander    and 
Schilling),  A.,  i,  672. 
action  of  acetylene  tetrahiomide  on, 
in  presence  of  sodium  ethoxide 
(Crossley),  p.,  1898,  248. 
condensation  of,     with     aldehydes 
under  the  influence  of  ammoiria 
and  organic    amines  (Knoeven- 
agel),  A.,i,  116. 
action  of   aluminium  amalgam   on 

(TiSTSCHENKO),  A.,  i,  408. 
action  of  bromacetal  on  the  sodium 
derivative      of      (Perkin      and 
Sprankling),    T.,  13  ;  P.,  1898, 
112. 
action     of     <fibromo-)8-dimethyltri- 
methylene,        (^zbromotrimethyl- 
ethylene  and  dibioiiioisohxitylene 
on     the     sodium     derivative     of 
(Ipatieff),  a.,  i,  481. 
action  of   cyanogen   on  (Traube), 

A.,  i,  193. 
action  of  diethylamine    and  form- 
aldehyde    on     (Komppa),      a., 
i,  416. 
action      of     iS-diethyltrimethylenic 
bromide  on  the  sodium  derivative 
of  (Ipatieff),  A.,  i,  673. 
action     of     ethylenic     oxide    and 
epichlorhydrin     on     the    sodium 
derivative  of  (Traube  and  Leh- 
mann),  a.,  i,  417. 


Malonic  acid,  ethylic  salt,  action  of 
ethylic  bromtsobutyrate  on  the 
sodium  derivative  of  (Bone), 
P.,  1899,  5. 

condensation  of  ethylic  bromopro- 
pionate  and  bronnsobutyrate  with 
the  sodium  derivative  of  (Bone 
and  Sprankling),  T.,  849. 

condensation  of,  with  ethylic  iso- 
butylideneacetoacetate  (  Barrier 
and  Grignard),  A.,  i,  112. 

action  of  ethylic  chloroglyoxylate 
on  the  sodium  derivative  of 
(BorvEAULT),  A.,  i,  416. 

condensation  of,  with  ethylic  $- 
chlorwovalerate  (Montemartini), 
A.,  i,  420. 

condensation  of  the  sodium  compound 
with  ethylic  cyanoformate  (RuHE- 
mann  and  Cunnington),  T., 
786  ;  P.,  1899,  169. 

action  of  sodium  derivative  on 
ethylic  dtbromomaleate  and  di- 
bromocinnamate  (Ruhemann  and 
Cunnington),  T.,  961  ;  P.,  1899, 
185. 

condensation  of,  with  indones  and 
with  quinones  (Liebermann),  A., 
i,  622. 

action  of  mesityl  oxide  on  the 
sodium  derivative  of  (Crossley), 
P.,  1898,  247  ;  P.,  1899,  52. 

action  of  phorone,  pulegone,  and 
methylci/cZohexenone  on  the 
sodium  derivative  of  (Vorlan- 
der and  Gartner),  A.,  i,  259. 

action  of  sodium  on  (Willstatter), 
A.,  i,  576. 
methylic  salt,  action  of  methylic  di- 
chloroxalate  on  the  sodium  deriva- 
tive of  (Anschutz  and  Clarke), 
A.,  i,  677. 

and  ethylic  salt,  action  of  bisdiazo- 

chlorides  of  benzidine,  o-tolidine 

and  dianisidine  on  (Favrel),  A., 

i,  521. 

Malonic     acid,     bromo-     and    chloro-, 

ethylic  salts,    action    of  potassium 

carbonate  on  (Blank  and  Samson), 

A.,  i,  484. 
dichloTO-,  potassium  salt,  from  action 

of    potash    on     ethylic    ^e^rachlor- 

acetonedicarboxvlate  (Dootson),  T., 

170;  P.,  1899,  9. 
dicj&no-    {cyanimino\sos\Lcci7iic   acid), 

ethylic  salt  (Traube),  A.,  i,  193. 
imino-,   ethylic  salt  (Hessler),    A., 

i,  900. 
Malonic     acids,     substituted,     melting 
points  of  (Solonina),  A.,  ii,  633. 

solubility  of  (Massol  and  Lamou- 
roux),  a.,  i,  479. 
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Malonic  aldehyde,  Ditro-,  and  its  anil- 
oxime  (Hill  and  Torkey),  A.,  i,  788, 
789. 
Malonic  dialdoxime,  nitro-,  sodium  and 
silver  derivatives  (Hill  and  Tobrey), 
A.,  i,  789. 
Malonimide,  formation  of  (Mathews), 

A.,  i,  56. 
Malonodiethylamide,     from     action    of 
ethylamine     on     ethylic    isoaconitate 
(GrTHZEiT  and  Laska),  A.,  i,  260. 
Malonyl-phenetidide  and  -diphenetidide 

(Bischoff),  A.,  i,  280. 
Malt.     See  Agricultural  chemistry. 
Maltohionic   acid,    hydrolysis   of,    with 
oxalic  acid  (Brown  and  Millar),  T., 
307  ;  P.,  1899,  12. 
Maltodextrin  and  its  oxidation  products 
and     constitution     (Brown     and 
Millar),    T.,     286;    P.,      1899, 
11. 
nitration  and  attempted  recovery  of 
(Brown  and  Millar),  T.,  312;  P., 
1899,  13. 
Maltodextrinic  acids,  A-  and  B-,  and 
their  hydrolysis  ;   also  their  calcium 
salts  (Brown  and  Millar),  T.,  296  ; 
P.,  1899,  12. 
Maltose,    from    action    of   diastase    on 
dextrinic  acid  (Brown  and  Millar), 
.    T.,  330;  P.,  1899,  14. 
from    diastasic   hydrolysis   of  malto- 
dextrinic acid  A  ;  also  its  hydrolysis 
(Brown  and  Millar),  T.,  297  ;  P., 
1899,  12. 
formation  of,  by  takadiastase  (Stone 

and  "WRroHT),  A.,  i,  95. 
conversion   of    dextrin  into  (Petit), 

A.,  i,  559. 
velocity  of  hydrolysis  of,  by  different 

acids  (Sigmond),  A.,  ii,  146. 
action  of  alkalis  on  (de  Bruyn  and 
Alberda    van    Ekenstein),    a., 
i,  661. 
action  of.  yeast  enzymes  on  (Kalan- 

thar),  a.,  i,  102. 
nitration  and  attempted  recovery  of 

(Brown  and  Millar),  T.,  313. 
detection    of     (Gawalowski),     A., 

ii,  255. 
estimation    of,     in    brewing     sugars 

(Morris),  A.,  ii,  187. 
estimation  of  mannose  in  presence  of 
(Bourquelot  and  Hii^rissey),  A., 
ii,  817. 
Malyl-anilide,  and  -o-,  -m-,  and  -jo-tolu- 
ides,  specific  rotations  of  (Gtjyb  and 
Babel),  A.,  ii,  719. 
Mandarins,     oil     of,     composition    of 

(Flatau  and  Labb^),  A.,  i,  442. 
Mandelamide,  synthesis  of  (Minoyici), 
A.,i,  890. 


Mandelanilide,    formation    of    (Lamb- 
ling),  A.,  i,  52. 
Mandelic     acid     {a-hydroxyphenylacetic 
acid;   phenylglycollic     acid),     and 
its  sodium  salt,  influence  of  dilution 
on  rotatory  power  of  (Rimbach), 
A.,  ii,  345. 
resolution    of,     and     alkaloidal     and 
metallic  salts  (McKenzie),  T.,  964 p 
P.,  1899,  186. 
phenylurethane,  and  its  ethylic   salt 

(Lambling),  a.,  i,  52. 
^-bromo-,  and^-chloro-  (Collet),  A., 
i,  699. 
<Z-Mandelic  acid,  and  sodium  salt,  solu- 
tions of,  specific  rotation  and  dis- 
sociation of  (McKenzie),  T.,  768  ;: 
P.,  1899,  150. 
action  of  boiling  potash,  and  of  hydro- 
chloric  acid   on  (Holleman),    A., 
i,  282. 
Z-Mandelic    acid,    specific    rotation    of 

(McKenzie),  T.,  757. 
i-Mandelic  acid,    ethylic   salt,    prepara- 
tion of  (McKenzie),  T.,  755. 
d-  and  Z-Mandelic  acids,  and  cinchonine 
salts,  specific  rotations  of  (Rimbach),. 
A.,  i,  895, 
r-,  1-,  and  cZ-Mandelic  acids,  etherifica- 
tion  of,   by  Z-menthol   (Marckwald- 
and  McKenzie),  A.,  ii,  733. 
Mandelonitrile  phenylurethane  (Lamb- 
ling),  A.,  i,  53. 
condensation  of,   with  phenols  (Bis- 
TRZYCKi      and      Simonis),       A.„ 
i,  153. 
Manganese,  presence  of,  in  animals  and! 
plants  (Pichard),  A,,  ii,  40. 
influence  of,   on  the  phosphorescence- 
of  strontium  sulphide  (Mourelo),, 
A.,  ii,  484. 
action  of,  on  sulphuric  acid  (Adie),. 
P.,  1899,  133. 
Manganese  salts,  absorption  of  Rontgen 
rays  by  (Hubert  and  Reynaud),  A., 
ii,  586. 
Manganese    antimonate     (Senderens), 
A.,  ii,  557. 
and  manganese    potassium    thioanti- 

monites  (Pouget),  A.,  ii,  663. 
arsenite  (Reichard),  A.,  ii,  23. 
azoimide,  basic  (Curtitjs  and  Rissom), 

A.,  ii,  92. 
iron  carbides  (Carnot  and  Goutal), 

A.,  ii,  293. 
carbonate  in  oceanic  deposits  (Hart- 
ley), A.,  ii,  437. 
chloride,    transition    temperature    of 
(Richards    and    Briggs),     A., 
ii,  355. 
molecular  weight  of,   in   ur  ethane 
(Castoro),  a.,  ii,  360. 
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Manganese       chloride,       hydrates      of 
(Kuznetzoff),  a,,  ii,  658. 

hydroxide,  equilibrium  between  am- 
monium salts  and  (Herz),  A. ,  ii,  752. 

tetriodate,  compounds  of,  with  potass- 
ium, ammonium,  and  barium  iodates, 
and  manganosomangauic  iodate 
(Berg),  A.,  ii,  426. 

lead  iodide  (Mosnier),  A.,  ii,  222. 

molybdiodate  (Chretien),  A.,  ii,  363. 

nitrate,  hydrates  of  (Funk),  A., 
ii,  210. 

oxide,  reduction  of,  by  aluminium 
(Franck),  a.,  ii,  103. 

Manganates,  estimation  of  manganese 
in  (Reichard),  A.,  ii,  813. 

Permanganate,  estimation  of  nitrite 
by  (Darbon),  a.,  ii,  745. 

dihydrogen  phosphate,  decomposition 
of,  by  water  (Viard),  A.,  ii,  752. 

silicide  (Warren),  A.,  ii,  158. 

silico-carbonates  from  the  Hautes 
Pyrenees  (Lienau),  A.,  ii,  761. 

sulphate,  magnetic  and  paramagnetic 
susceptibility  of    (Fleming  and 
Dewar),  a.,  ii,  544. 
action  of  periodates  on  (Pochard), 
A  ,  ii,  477. 

caesium  alum  (Piccini),  A.,  ii,  367. 

potassium     parat\ingsta.te     (Hallo- 
peau),  a.,  ii,  160. 
Manganese  organic  compounds  : — 
Manganese   dithionate   phenylhydrazine 
(Moitessier),  a.,  i,  688. 

dipyridine,     and    diquinoline    chlor- 
ides (Reitzenstein),  a.,  i,  163. 
Manganese,  estimation  and  separation 
of  :— 

estimation  of  (Murmann),  A.,  ii,  126  ; 
(Vitali),  a.,  ii,  251. 

estimation  of,  by  arsenious  acid 
(Reichard),  A.,  ii,  813. 

estimation  of,  by  permanganate  (Daw  ; 
Brearley),  a.,  ii,  334. 

estimation  as  pyrophosphate  (GoocH 
and  Austin),  A.,  ii,  128. 

estimation  of,  in  ores  (Lehnkering), 
A.,  ii,  251. 

separation  of  iron  from  (Brearley), 
A.,ii,  815. 

separation  of  magnesium  and  the  alk- 
aline earths  from  (Villiers),  A., 
ii,  523. 

separation  of  mercury  from  (Jannasch 
aud  Alffers),  A.,  ii,  60. 
Manganese-boracite    containing    iodide 

(Allaire),  A.,  ii,  156. 
Manganese-steel,  effect  of  low  tempera- 
tures on  magnetic  properties  of  (Os- 
mond), A.,  ii,  630. 
Manganosite   from    Sweden,    origin    of 

(Sjogren),  A.,  ii,  760. 


Mangelwurzel.     See  Agricultural  chem- 
istry. 
Mannitol,  velocity  of  crystallisation  of 
(Bogojawlensky),  a.,  ii,  206. 
condensation    of,    with    benzaldehyde 
(de    Bruyn    and    Alberda    van 
Ekenstein),  a.,  i,  662. 
action   of    hydrogen    dioxide    on,    in 
presence  and  absence  of  iron  (Fen- 
ton    and    Jackson),    T.,    8;    P., 
1898,  240. 
Mannose,  preparation  of,   by  action  of 
hydrogen  peroxide  on  mannitol,  in 
presence  of  iron  (Fenton  and  Jack- 
son), T.,  9;  P.,  1898,  240. 
estimation  of,  in  presence  of  galactose, 
arabinose,  maltose,  or  dextrin  (  Bour- 
quelot      and       H^rissey),       A., 
ii,  817. 
Manures,     estimation    of     nitrates    in 
(Ackermann),  a.,  ii,  329. 
estimation    of     phosphoric    acid    in 
(Vignon  ;     Lasne),    A.,    ii,     54 ; 
(Littman),  a.,  ii,  330. 
estimation  of  citrate  soluble  phosphoric 

acid  in  (Bottcher),  A.,  ii,  55. 
estimation  of  potassium  in  (Eggertz 
and  Nilson),  A.,  ii,  384  ;  (Bell), 
A.,  ii,  809. 
See  also  Agricultural  chemistry. 
Marcasite  {lonchidite)  from  Olkusch  (Ax- 
tipoff),  a.,  ii,  109. 
from  Poland  (Antipoff),  A.,  ii,  667. 
Marcs,  estimation  of  mercury  and  copper 
in    (Vignon    and    Barrillot),    A., 
ii,  452. 
Marekanite-obsidian     from     Nicaragua 

(Petersen),  A.,  ii,  38. 
Margarine,  adulteration  of,  by  paraffin 
(Geisler),  a.,  ii,  710. 
detection  of  sesame  oil  in  (Soltsien), 

A.,  ii,  71. 
examination   of,  cryoscopically  (Pou- 
ret),  a.,  ii,  710. 
Mariposite   from  California  (Turner), 

A.,  ii,  37. 
Marl  from  New  South  Wales  (Mingaye), 
A.,  ii,  670. 
estimation   of   calcium   carbonate   in 

(Mayer),  A.,  ii,  385. 
estimation  of  carbonic  anhydride  in 
(Schenke),  a.,  ii,  809. 
Mat^,    composition  of   (Polenske  and 

Busse),  a.,  ii,  608. 
Matico  oils,  composition  of  (Schimmel 

and  Co.),  A.,i,  299; 
Meat,  estimation  of  phosphoric  acid  in 
(Neumann),  A.,  ii,  54. 
estimation  of  sugar  in  (Polenske), 
A.,ii,  186. 
Meat  extracts,  estimation  of  glycogen 
in  (Lebbin),  a.,  ii,  256. 
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Meconic  acid  and  Meconine,  detection  of 

(Seyda),  a.,  ii,  344. 
Melanin,  of  the  retina,    constitution  of 
(Lanpolt),  a.,  ii,  777. 
from    horse-hair,    and    its    oxidation 
products  (Jones),  A. ,  i,  396. 
Melanins  (Jones),  A.,  ii,  439. 
formation  of,  from  proteids  by  hydro- 
lysis (Chittenden  and  Albro),  A., 
i,  468. 
Melanurenic  acid.     See  Ammelide. 
Meldola's  blue,  chloro-  (Jaubert),  A., 

i,  684. 
Melibiose,    action    of   alkalis    on    (de 
Bruyn  and  Alberda  van   Eken- 
stein),  a.,  i,  661. 
action  of  yeast  enzymes  on  (Kalan- 
thar),  a.,  i,  102. 
Melicitose,  action  of  yeast  enzymes  on 

(Kalanthar),  a.,  i,  102. 
Melissa  oil  (Flatatj  and  Labb]6),  A., 

i,  534. 
Melitriose.     See  KaflBnose. 
Mellitic  acid,  sodium  salt,  freezing  point 
of  aqueous    solutions    of    (Taylor), 
A.,  ii,  7. 
Melting    point,    determination    of,    by 
Holborn  and  Wien'smethod  (Laden- 
burg  and  Krugel),  A. ,  ii,  545. 
effect  of  pressure  on  (Hulett),   A., 

ii,  469  ;  (Tammann),  A.,  ii,  635. 
of  organic  substances  and  number  of 
carbon  atoms  in  molecule,  relation- 
ship    between    (Solonina),      A., 
ii,  633. 
of  raeemic  compounds,  pseudoracemic 
mixtures,    and  inactive  conglomer- 
ates (Eoozeboom),  a.,  ii,  401. 
of  fats,  determination  of  (Le  Sueur 

and  Crossley),  A.,  ii,  271. 
of  fats  and  waxes,    determination  of 
(Dowzard),  a.,  ii,  725. 
Melting    point    curves  of  mixtures  of 
two  indifferent  compounds,  and  of 
optical  isomerides  (Centnerszwer), 
A.,  ii,  725. 
of  raeemic  compounds  (Roozeboom), 

A.,  ii,  276. 
of  mixtures  of  tautomeric  compounds 
(Roozeboom),  A.,  ii,  355. 
Membranes,   semi-permeable,   utility  of 

(Moritz),  a.,  ii,  721. 
ct5-Mentliane-6  :  8-diol,  1  :  2-dichloro- 

(WAGNERand  Slawinski),  A.,  i,  767. 
Menthane-l  :  2  :  6  : 8-tetrol.        See    cis- 

Sobrerythritol. 
Menthene,  from  oil  of  thyme  (Labb:^), 

A.,  i,  621. 
Menthol,  in  French  peppermint  (Char- 
abot),  a.,  i,  442. 
melting  point  of,  influence  of  pressure 
on  (Hulet),  a.,  ii,  469. 
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Menthol,  solid  solutions  of,  in  thymol 

(Garelli  and  Calzolari),  A.,ii,732. 
velocity  of   crystallisation   of  (Bogo- 

jawlensky),  a.,  ii,  206. 
crystalline    modifications    of    (PDpe), 

T.,  464. 
hylotropic-isomeric       forms       of 

(Schaum),  a.,  ii,  733. 
methylenic  acetal  of  (Brocket),  A., 

i,  530. 
organic  salts  of,  optical  activity  and 

molecular  volume  of  (Tschugaeff), 

A.,  ii,  3. 
Menthone      in       French      peppermint 

(Charabot),  a.  ,  i,  442. 
o-Menthone,    from    Bourbon    geranium 
essence    (Flatau    and    Labb^),    A., 
i,  621. 
Mercaptans.     See  :  - 
Amyl  mercaptan. 
Benzyl  mercaptan. 
Ethoxyphenyl  mercaptan. 
Ethyl  mercaptan. 
Methoxyphenyl  mercaptan. 
Methylethylazolyl-^-mercaptan. 
Methylmercaptothiazoline. 
Propyl-j8-mercaptan. 
Xylyl  mercaptan. 
/A-Mercapto-;8-methyl-o-ethylthiazoline. 
See     )n-Sulphydro-i3-methyl-o-ethyl- 
thiazoline. 
Mercaptothiazoline,    action    of   hydro- 
chloric acid   on  (Gabriel  and  Leu- 
pold),  a.,  i,  104. 
Mercury,    purification    of    (Palmaer), 

A.,  ii,  485. 
vapour,    spectrum    of    (Fabry     and 

Perot),  A.,ii,  461. 
cathodes,     pulverisation    of     during 

electrolysis  (Bredig  and  Haber), 

A.,  ii,  78. 
effect  of    pressure  on  melting  point 

curve  of  (Tammann),  A.,  ii,  636. 
vapour    pressure     of    (Young),     A., 

ii,  633. 
action  of,  on  sulphuric   acid  (Adie), 

P.,  1899,  133. 
aluminium  couple,  use  of,  as  a  con- 
densing agent  (Cohen  and   Skir- 

Row),  T.,  887;  P.,  1899,  183. 
solution  of   barium  in   (Schoeller), 

A.,  ii,  347. 
metallic,    solubility  of,    in   the  body 

juices  (Chittenden),  A.,  ii,  311. 
Mercury  alloys  {amalgams)  of  different 

concentration,    potential   difference 

between  (Schoellef),  A.,  ii,  346. 
with  calcium  (Moissan),  A.,  ii,  154  ; 

(Ferine),  A.,  ii,  155. 
with  lithium,  sodium,  or  potassium, 

specific    volumes    of    (Maey),    A., 

ii,  647. 
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Mercurammonium   chlorides,    and  their 
constitution    (Hofmann    and    Mar- 
burg),   A,,    i,    486  ;    (Pesci),    A., 
ii,  750. 
Diammoniomercuric    iodide,   dissocia- 
tion   of,    and    Tetrammoniotrimer- 
curic      iodide      (F11AN901S),       A., 
ii,  657. 
Dihydroxymercuriammonium  hydrox- 
ide,   and   the  action  of  light  and 
ammonia  on  it ;    also  its    nitrate, 
bromide,    and     chloride,    and     its 
dehydration  (Hofmann  and  Mar- 
burg), A.,  i,  487. 
Mercury   salts,    diffusion    of   light    by 
solutions  of  (Spring),  A.,  ii,  585. 
absorption     of     Rontgen      rays      by 
(HjSbert  andREYNAUD),  A.,  ii,  586. 
haloid,  solubility  of,  in  alcohols  (Roh- 

land),  a.,  ii,  144. 
action  of  antimony  ^Woxide  on  (Hard- 
ing), A.,  ii,  490. 
action  of  hydrogen  on  (Colson),  A., 

ii,  485. 
reduction    of,     by     calcium     carbide 

(Tarugi),  a.,  ii,  749. 
estimation   of,    by  alkalimetry   (Les- 
cceur),  a.,  ii,  183. 
Mercuric  salts,   solutions  of,    action  of 
potassium  thioantimonite  on  (Pouget), 
A.,  ii,663. 
Mercuric  antimonate  (Senderens),  A., 
ii,  557. 
arsenide    and    mono-,    di-,    and    tri- 
chloro-mercurarsine  (Partheil  and 
Amort),  A.,  ii,  417. 
arsenite  (Reichard),  A.,  ii,  23. 
^rchlorate  and    nitrate,   solutions  of 

(Ley  and  Kissel),  A.,  ii,  486. 
chloride,      molecular    weight     of,    in 
urethane  (Oastoro),  A.,  ii,  360. 
solutions   of,   in    various    solvents, 
conductivity    of     (Kahlenberg 
and  Lincoln),  A.,  ii,  397. 
distribution  ratio  of,  between  water 

and  toluene  (Brown),  A.,  ii,  83. 
reactions    of,    in   organic    solvents 

(Naumann),  a.,  ii,  423. 
action  of  ammonia  on,  in  presence 
and  absence  of  ammonium  chloride 
(Hofmann  and  Marburg),  A., 
i,  486. 
double    compound    of,     with    am- 
monium nitrate  (Hofmann  and 
Marburg),  A.,  i,  487. 
compounds  of,  with  mercuric  phos- 
phide (Gottig),  a.,  i,  657. 
ammonium  chloride,  conductivity  of 
aqueous  solutions    of   (Jones  and 
Ota),  a.,  ii,  587. 
magnesium,   strontium,    and   barium 
chlorides  (Swan),  A.,  i,  39. 


Mercuric  oxychloride,  hydrated  (Ray), 
P.,  1899,  103. 
iodide,  sublimation  of  (Gernez),  A., 
ii,  597. 
equilibrium  between  mercury,  mer- 
curous   iodide,  and    (FRAN901S), 
A.,  ii,  751. 
ammonium    and     potassium     double 
iodides,  action  of  water  on  (Fran- 
cois), A.J  ii,  597. 
nitrate,  action  of  acetylene  on  (Erd- 
mann  and   Kotiiner),  A.,  i,   21 ; 
(Hofmann),  A.,  i,  97. 
nitrite,    action   of    sodium    or    silver 

nitrite  on  (Ray),  P.,  1899,  103. 
hyponitrite  (Divers),   T.,   119  ;    P., 

1898,  224. 
oxide,  dissociation  of  (P^labon),  A., 
ii,  423. 
decomposition  of,  by  action  of  light 

(Berthelot),  a.,  ii,  2. 
yellow,  action  of  ammonia  on  (Hof- 
mann and  Marburg),  A.,  i,  487. 
action   of    chlorine    on,    in    water 
(FoERSTER     and     Yorre),     A., 
ii,  281. 
phosphide,  compounds  of,  with  mer- 
curic chloride  (Gottig),  A.,  i,  657. 
sulphide,  red,  formation  of,  in  the  wet 
way  (Alvisi),  A.,  ii,  486. 
Mercurous  salts,  structure  of  (Ogg),  A., 

ii,  14. 
Mercurous  iodide,  action  of  potassium 
iodide  on,  and  formation  of,   from 
mercuric  iodide  in  potassium  iodide 
(FRAN9018),  A.,  ii,  751. 
nitrate,  solution  of,  change  of  concen- 
tration of,   in  mercury  dropping 
electrode  (Palmaer),  A.,  ii,  347. 
equilibrium  in  systems  containing 
silver    nitrate,    silver    amalgam, 
and  ;  or  mercury,  mercuric  nitrate 
and  (Ogg),  A.,  ii,  14. 
nitrite,    action   of   sodium   or    silver 

nitrite  on  (Ray),  P.,  1899,  103. 
hyponitrite   (Divers),   T.,    120  ;    P., 

1898,  224. 
oxide,  decomposition  of,  by  action  of 
light  (Berthelot),  A.,  ii,  2. 
Mercury  organic  compounds  : — 

Mercury,  compounds  of,  with  organic 

bases  (Pesci),  A.,  i,  430. 
Dimercuracetic   acid,    trimercuracetic 
acid,     and     hydroxy  dimercuracetic 
acid  (Hofmann),  A.,  i,  486. 
Dimercurioacetanilide,    di-,    tri-,  and 
tetra-mercuriobenzene      hydroxides 
and  acetates  (Pesci),  A.,  i,  908, 
Mercury  dimethyl,  action  of  the  silent 
electric   discharge    on,    in   presence 
of   argon   and    nitrogen   (Berthe- 
lot), A.,  i,  871. 
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Mercury  organic  compounds  : — 

Mercurydimethyl,  action  of  nitrogenper- 
oxide  on  (Bamberger),  A.,  i,  263. 
o-diphenetyl  (Dimroth),  A.,  i,  429. 
diphenyl,  action  of  the  silent  electric 
discharge  on,  in  presence  of  argon 
(Berthelot),  a.,  i,  871. 
Mercuric  chloride,  compounds  of,  with 
diazobenzenesul  phonic  acid,  ethyl- 
amine,  dimethylamine,  trimethyl- 
amine,  and  hydrazine  (Hofmann 
and  Marburg),  A.,  i,  487. 
cyanide,  action  of  ammonia  on,  and 
double  ammonio-compounds  of, 
with  zinc  chloride  and  bromide, 
cupric   chloride   and   bromide, 
and     cadmium     bromide     and 
iodide  (Varet),  A.,  i,  99. 
compound  of,  with  diazobenzene- 
sulphonic  acid  (Hofmann  and 
Marburg),  A.,  i,  487. 
double    salts    of,    with    mercuric 
chloride,  bromide,  nitrate,  and 
acetate;  also  the  action  of  caustic 
alkali  on  it,  and  its  estimation 
(Prussia),  A.,  i,  318. 
distinction    between    oxycyanide 
and    (von    Pieverling),    A., 
ii,  698. 
chlorocyanide,  action  of  ammonia  on 

(Varet),  A.,  i,  99. 
potassium  cyanide,  action  of  hydro- 
gen sulphide  or  sodium  sulphide 
on  (Berthelot),  A.,  ii,  422. 
fulminate    detonators,     ammonium 
perchlorate  in  (  Alvisi),  A. ,  ii,  748. 
sulphate,  compound  of,  with  acetone 
(DENiGt:s,    A.,   i,    22 ;    (Oppen- 
heimer),  a,,  i,  475. 
Mercurio-a-acetnaphthalide  (Prussia), 

A.,i,  361. 
^3-Mercuriodiphenylamine    (Prussia), 

A.,  i,  361. 
p-Mercuriodiphenylenediphenyldi- 
methylmercuriodiammonium    hydr- 
oxide, and  acetate  (Garbaeini),  A., 
i,  362. 
2?-Mercuriodiphenylenediphenylmercu- 
riodiammonium  hydroxide,  and  its 
salts  (Prussia),  A.,  i,  361. 
Mercuriomethacetin     (Prussia),    A., 

i,  361. 
Mercuriphenylsulphide,   thiocarbonate 
and  thiosulphate  (Pesci),  A.,  i,  816. 
Mercurocarbide  nitrate,  from  the  action 
of   acetylene    on    mercuric    nitrate 
(Erdman  and  Kothner),  A.,  i,  21 ; 
(Hofmann),  A.,  i,  97. 
Phenylenedimercuric  diacetate   (Dim- 
both),  A.,  i,  428. 
Phenylmercuric    acetate    (Dimroth), 
A.,  i,  54,  428. 


Mercury  organic  compounds  : — 

o-Phenylmercuric    oxide    (Dimroth), 

A.,  i,  429. 
Phenylmercurargon  (Berthelot),  A., 

ii,  653. 
Substance,  CaHOaClgHgKa,  from  action 
of  mercuric  oxide   on  potassium 
chloracetate      (Hofmann),      A., 
i,  486. 

CgHOgNHga,  from  action  of  nitric 
acid  on  substance  (CaHgaOgHg)^, 
and  on  hydroxydimercuracetic 
acid  (Hofmann),  A.,  i,  486. 

(C.2H203Hg2)a:,  from  action  of  mer- 
curic oxide  and  alkali  on  sodium 
acetate  (Hofmann),  A.,  i,  486. 

C2H202Cl2Hg2,  from  action  of  hydro- 
chloric acid  on  hydroxydimercur- 
acetic acid  (Hofmann),  A., 
i,  486. 

C2Cl4Hg3,  from  action  of  acetylene 
on  a  solution  of  mercuric  and 
sodium  chlorides  (Hofmann),  A., 
i,  486. 

C2H03lHg3,  from  action  of  mercuric 
iodide  on  sodium  acetate  in  pre- 
sence of  alkali,  and  its  sodium 
salt  (Hofmann),  A.,  i,  486. 

C2H307NHg3,  from  action  of  silver 
nitrate  on  substance  C2Hg3l03H 
(Hofmann),  A.,  i,  486. 

C2H407SHg3,  from  action  of  mercuric 
sulphate  on  acetaldehyde  (De- 
NiGi:s),  A.,  i,  414. 

CaC^Hgj,  from  action  of  mercuric 
chloride  on  alcohol  in  presence  of 
sodium  ethoxide  or  sodium  acetate 
(Hofmann),  A.,  i,  485. 

C2H204Hg6,  from  action  of  mercuric 

oxide    and    alkali    on    substance 

C2Cl4Hg4       (Hofmann),       A., 

i,  486. 

Mercury,    estimation    and    separation 

of:— 
assay  of  (Chism),  A.,  ii,  813. 
estimation    of,    by    sodium    arsenite 

(Reichard),  a.,  ii,  188. 
estimation  of,  in  presence  of  cadmium 

or  iron  (Kollock),  A.,  ii,  811. 
estimation  of,  in  grapes,  ^vines,  lees, 

and  marcs  (Vignon  and  Barrillot), 

A.,  ii,  452. 
estimation     of,     in    organic    liquids 

(Gayon      and      Laborde),       A., 

ii,  385. 
estimation  of,  in  presence  of  platinum, 

copper,  zinc,  nickel,  or  cobalt  (Kob- 

lock),  a.,  ii,  811. 
separation  of  aluminium,  chromium, 

cobalt,     manganese,     molybdenum, 

nickel,    and    tungsten   from    (Jan- 

NASCH  and  Alffers),  A.,  ii,  59. 
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Mercury,  separation  of : — 

separation  of  antimony,  arsenic,  bis- 
muth, cadmium,  copper,  lead,  anti- 
mony, and  tin  from  (Jannasch  and 
Devin),  a.,  ii,  59. 
separation   of  copper  from   (Kevay), 
A.,  ii,  127. 
Mesaconic    acid,    formation    of,    from 
ethylic       7-c^tbromo-o-methylaceto- 
acetate  (Conkad),  A.,  i,  481. 
and  its  conversion  into  itaconic  acid 
(FiTTiG    and    Langwokthy),    A., 
i,  332. 
oxidation  of  (Fittig  and  Kohl),  A., 

i,  418. 
compound    of,    with    sulphuric    acid 
(HooGEWERFF  and  VAN  Dorp),  A., 
i,  672. 
MeBitoyl  chloride  (Weiler),  A.,  i,  704. 
Mesitoylmesitylene,  reduction  of  (Wei- 
ler), A.,  i,  703. 
Mesitylaldehyde,    formation     of,    from 
«-nitromesitylene  (Konowaloff),  A., 
i,  874,  891. 
w-Mesitylamine,    and    salts    (Konowa- 
loff), A.,  i,  874. 
3'-Mesitylazo-l  :  3-dimethylindazole 

(Bamberger),  A.,  i,  544. 
Mesityl  cMoromethyl  ketone  (Collet), 

A.,  i,  56. 
Mesitylene      (1:3: 5-trimethylbenzene)^ 
formation  of  (Klages  and  Lick- 
roth),  A.,  i,  598. 
boiliug  point,    and.  melting  point  of 
(Ladenburg    and    KrIjoel),    A., 
ii,  545. 
w-nitro-,    and    metallic    derivatives  ; 
u  :  2-^mitro-,    and    ^Wnitro-,     and 
heats  of  combustion  (Konowaloff), 
A.,  i,  874. 
Mesitylenic    acid    (3  :  5-dimethylbenzoic 
acid),  formation  of  (Bamberger  and 
Weiler),  A.,  i,  124. 
and     o-nitro-,     formation    of,     from 
oj-nitromesitylene     (Konowaloff), 
A.,  i,  874. 
Mesitylglyoxylic    acid,     formation    of 

(Noyes),  a.,  i,  286. 
Mesitylnitrimine  and  action  of  hydro- 
chloric   acid    on    it    (Harries    and 
Gley),  a.,  i,  567. 
Mesitylol    carbanilate    (Auwers),    A., 

i,  343. 
Mesityl  oxide  (methyl  iaobntenyl  ketone, 
isopropylideneacetone),  specific  heat 
and  heat  of  vaporisation  of  (Lugi- 
nin),  a.,  ii,  269. 
action  of   ethylic    sodiomalonate   on 
(Crossley),    p.,    1898,    247;    P., 
1899,  52. 
condensation  of,  with  ethylic  malon- 
ate  (Voelandeb),  A.,  i,  345. 


Mesityl  oxide  (methyl  i&ohutenyl  Tcetontf 
isopropylideneacetone),  action  of 
sodium  hydrogen  sulphite  on 
(Harries),  A.,  i,  566. 

semicarbazone  of,  an  isomeric  form  of 

(Harries  and  Kaiser),  A.,  i,  638. 

Mesityloxidoxalic     acid,    ethylic    salt, 

velocity  of  isodynamic  change  of,   in 

different  solvents  (BrChl),  A.,  ii,  735. 
Mesityloximes,       stereoisomeric,      and 

action  of    phosphorus    pentachloride, 

water,   potash,   and  isoamylic  nitrite 

on  ;  also  the  hydrobromides,  sodium, 

acetyl  and    benzoyl    derivatives  and 

benzylic  ethers  (Harries  and  Gley), 

A.,  i,  566. 
Mesoxalic     acid,      methylamide,     and 

phenylhydrazone,  preparation  of,  from 

aZZocaffuric  acid  (Torrey),  A.,  i,  86. 
Metabolism,     influence    of     diphtheria 
toxin  on    (Noel-Paton,    Dunlop, 
and  MacAdam),  A.,  ii,  602. 

during  inanition  (Schulz),  A.,  ii,  773. 

influence  of  removal  of  the  large  in- 
testine on  (Harley),  a.,  ii,  774. 

influence    of  the  kidney  on   (Brad- 
ford), A.,  ii,  310. 

inorganic,   effect  of  organic  foods  on 
(Pugliese),  a.,  ii,  40. 

of  phosphorus  (Zadik),  A.,  ii,  774. 

during     pregnancy     (Charrin    and 
Guillemonat),  a,,  ii,  773. 

of  the  submaxillary  gland  (Hender- 
son), A.,  ii,  774. 

of  fishes  (Knauthe),  A.,  ii,  310. 

human,  influence  of  alcohol  on  (Wen- 
dlestadt),  a.,  ii,  602. 
effects  of  the  gi-ape  cure  on  (Laquer), 
A.,  ii,  773. 

of  normal  and  atrophic  infants  (RuB- 
NER  and  Heubner),  A.,  ii,  775. 
Metal,  Rose's,  cathodes,  pulverisation  of, 

during  electrolysis  (Bredig  and  Ha- 

ber),  a.,  ii,  78. 

Metallic    chlorides,    bromides,   iodides, 

sulphides,  chromates,  and  borates, 

precipitation  of,  in  liquid  ammonia 

(Franklin  and  Kraus),  A.,  ii,  284. 

halogen  salts  (Thomas),  A.,  ii,  278; 
(Tassilly),  a.,  ii,  747. 

hydroxides,   *'  condensed  "   (Schlum- 
berger),  a.,  ii,  596. 

phosphides  (Granger),  A. ,  ii,  286. 

sulphides  (Mourlot),  A.,  ii,  747. 

thiophosphates (Ferrand),  A.,  ii,  747. 

Metals,  detection  of,  in  foods  by  Kjel- 

dahl's  process  (Halenke),  A. ,  ii,  696. 

estimation  of  arsenic  in  (DucRr),  A., 
ii,  124. 
Metargon  (Ramsay),  A.,  ii,  211. 

preparation  of    (Ramsay    and    Tba- 
VERs),  A.,  ii,  746. 
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Metargon,  position  of,  in  periodic  system 
(Crookes),    a.,    ii,    552;    (Howe), 
A.,  ii,  740. 
Meteoric  iron,  analysis  of  (Sjosteom), 

A.,  ii,  674. 
Meteoric     minerals.       See      Bronzite, 

Cohenite,  Kamacite,  Taenite. 
Meteorite   from    Beaconsfield,    Victoria 

(Cohen),  A.,  ii,  113. 
from    Campo    del     Cielo,    Argentina 

(Cohen),  A.,  ii,  307. 
from     Chesterville,     South     Carolina 

(Cohen),  A.,  ii,  307. 
from  Coahuila,  Mexico  (Davison),  A., 

ii,  308. 
from     Iquiqne,    Peru    (Cohen),    A., 

ii,  307. 
from  Kokomo,  Indiana  (Cohen),  A., 

ii,  307. 
from    Linnville      mountain,      North 

Carolina  (Cohen),  A.,  ii,  307. 
from  Long  Creek,  Tennessee  (Cohen), 

A.,  ii,  307. 
from  Magura,  Hungary  (Cohen),  A., 

ii,  674. 
from  Meuselbach,  Thuringia  (Linck), 

A.,  ii,  566. 
from  Mighei,  Russia  (Melikoff  and 

Krschischanowsky),  a.,  ii,  770. 
from       Migheja      (Melikoff       and 

Krschischanowsky),  A.,  ii,  230. 
from      Rasgata,      Colombia,      South 

America  (Cohen),  A.,  ii,  307. 
from    San    Cristobal,   Chili  (Cohen), 

A.,  ii,  113. 
•from  Santa   Rosa,    Colombia,   South 

America  (Cohen),  A.,  ii,  307. 
from     Shingle     Springs,     California 

(Cohen),  A,,  ii,  674. 
from  Siratik,    West  Africa  (Cohen), 

A.,  ii,  307. 
from    Tocavita,      Colombia,      South 

America  (Cohen),  A.,  ii,  307. 
from  Toluca,  Mexico  (Davison),  A., 

ii,  308. 
from     Tombigbee      River,     Alabama 

(Foote),  A.,  771. 
from  Zavid,  Bosnia  (Hodlmoser),  A., 

ii,  674. 
from  Zmjenj,  Russia  (Melikoff),  A., 

ii,  771. 
Meteorites,   origin  of  gases  evolved  on 

heating  (Travers),  A.,  ii,  769. 
platinum  and  iridium  in  (Davison), 

A.,  ii,  308. 
Methane  in  metalliferous  mines  (Nor- 

denstrom),  a.,  ii,  370. 
boiling  point    of   (Ladenburg    and 

KRtJGEL),  A.,  ii,  545. 
compressed,    solution    of    solids    and 

liquids        in        (Villard),        A., 

ii,  143. 


Methane,  solubility  of,  in  amylic  alcohol 

(Friedel     and      Gorgeu),      A., 

ii,  182. 
inflammability  of  mixtures    of,  with 

oxygen  (Emich),  A.,  ii,  13. 
action  of  ozone  on  (Otto),  A.,  ii,  282. 
absorption  of,    by  fuming  sulphuric 

acid  ( Worstall),  A.,  ii,  527. 
estimation  of,  by  combustion  (Dennis 

and  Hopkins),  A.,  ii,  332. 
estimation  of,  in  presence  of  hydrogen 

and  nitrogen  (Jaeger),  A. ,  ii,  526. 
Methane,  bromonitro-,  condensation  of, 

with  formaldehyde,  acetaldehyde,and 

piperidylcarbinol  (Maas),  A.,  i,  322. 
bromoz^onitro-,  bromwo-c^mitro-,  and 

dihTomoisonitro-    (Hantzsch    and 

Veit),  a.,  i,  401,  403. 
^^rachloro-.  See  Carbon  tetrachloride, 
fluororfibromo-,  from  decomposition  of 

fLnoTodihToma.cetic  acid   (Swarts), 

A.,  i,  254. 
nitro-,      electrolytic      reduction      of 

(Pierron),  a.,  i,  844. 
isonitro-  (Hantszch  and  Veit),  A., 

i,  401. 
iso-dinitro-,    molecular    conductivity 

and  dissociation  constant  of ;   also 

its  potassium  salt  (Hantzsch  and 

Veit),  A.,  i,  403. 
tri-  and  tetra-nitro-,  action  of  potash 

on     (Hantzsch     and     Rincken- 

berger),  a.,  i,  404. 
fZithiocyano-  (methylene  thioeyanate), 

action  of,  on  ethylic  cupracetoacetate 

(Kohler),  a.,  i,  737. 
Methanedisnlphonic   acid,  from  action 

of    sulphuric    acid    on    acetamide 

(Bagnall),  T.,  1899,  279. 
bromo-,    barium    salt,    formation    of 

(Kohler),  A.,  i,  489. 
Methanepropylic    alcohol     (bisulphide, 

imino-,  hydrochloride  of,    from  re- 
duction    of     o)8-(izthiocyanhydrin 

(Engle),  a.,  i,  3. 
Methanetricarbozylic  acid,  ethylic  salt, 
formation      of     (Bouveault),      A., 
i,  416. 
Methanetrisulphonic  acid,  and  metallic 
and  aniline  salts  (Bagnall),  T.,  1899, 
278;  P.,  1898,  182. 
Methebenine  {thebenme  methylic  ether), 
properties     of ;     its     diacetyl,     and 
methinemethiodide  derivatives 

(Freund),  A.,  i,  307. 
Methebenol  (Freund),  A.,  i,  308. 
o-Methenylaminophenol,     chloro-    and 
bromo-,    and     its     salts     (McCoy  ; 
Stieglitz),  a.,  i,  359. 
Methenyl-^S-o-aminophenyl-benzimid- 
azole,    and  -m(^)-toliniidazole   (voN 

NiEMENTOWSKi),  A.,  i,  645. 
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Methenyl-)8-o-amino-?)-tolyl-benziinid- 
azole,    and    -m(^)-tolimidazole   (von 
NiEMENTOWSKi),  A.,  i,  646. 
Methenylbismalonic  acid.     See  Dicarb- 

oxyglutaconic  acid. 
Metboximidoxazolone,  change   of,  into 
methylglyoximecarboxylic  acid  (Guin- 
chard),  a.,  i,  780. 
j(5-Methoxyallylbenzene,     formation     of 

(MouREu),  A.,  i,  495. 
Methoxyaminopropane-a)3/8-triethylsul- 

phone  (Posner),  A.,  i,  605. 
Methoxyamino-ai8i8-^!r^■thioethylp^opane 

(Posner),  A.,  i,  605. 
9n-Metlioxybenzaldeliydeliydrazone 

(Bouveault),  a.,  i,  288. 
o-Methoxybenzamide,      hydrolysis      of 

(Reid),  a.,  i,  508. 
0-  and  js-Metboxybenzeneazophenols 

(Kratjse),  a.,  ii,  272. 
p-Methoxybenzeneazo-3-phenyl-l- 
methylbenzoxazole   (Heinrich),    A., 
i,  172. 
Metboxybenzene-j^-sulphonic  acid,  action 
of  bromine  on  (Armstrong),  P.,  1899, 
177. 
o-Methoxybenzoic  acid,  ^ichloro-  (Mar- 
tini), A.,  i,  877. 
wi-Methoxybenzoic       acid,       6-chloro-, 
methylic  salt,  and  (?)cliloro-,  methylic 
salt  (Mazzara),  a.,  i,  811. 
^-Methoxybenzoic       acid,       3-chloro-, 
methylic      salt       (Mazzara),       A., 
i,  811. 
o-Metboxybenzonitrile    (Ringer),    A., 

i,  893. 
j9-Methoxybenzonitrile   (Reinders  and 

Ringer),  A.,  1,  893. 
o-Methoxybenzophenonephenylimine 
(Graebe  and  Keller),  A.,  i,  703. 
^-Methoxybenzoylpropionic    acid    (Ga- 
briel and  Colman),  A.,  i,  391. 
m-  and^-Methoxybenzylcamphors  (Hal- 

ler),  a.,  i,  770. 
m-  and  js-Methoxybenzylidenecamphor 

(Haller),  a.,  i,  770. 
S-Methoxybntylamiiie     and     its     salts 

(Schlinck),  a.,  i,  539. 
7-Metlioxybutyroiiitrile  (Schlinck),  A., 

i,  539. 
MethoxycZichloroacetic    acid,    methylic 
salt  {methylic  ^ichloroxaZcUe),  action 
of  ammonia,  j9-tolmdine,  and  jihenyl- 
hydrazine  on  (ANSCHiJTZ  and  Stie- 
pel),   a.,  i,  572. 
methylic    salt,    action     of    methylic 
sodiomalonate  on   (Anschutz   and 
Clarke),  A.,  i,  577. 
js-Methoxycinnamic  acid,    foraiation  of 
(Knoevenagel),  a.,  i,  145. 
and    its    ethylic   salt  and   dibromide 
(Retchler),  a.,  i,  54. 


o-Methoxycoumaraldehyde,     action     of 
sodium  on,  in  alcohol  (KuNZ-KRArsE)^ 
A.,  i,  201. 
ca;o-Methoxy-t|^-cumenol,  rftbromo- 

(AuwERs),  A.,  i,  343. 
^j-Methoxy-ilz-cnmylic    methylic     ether 
(AuwERS  and  Ercklentz;,  A.,  i,  35. 
3'-Methoxy-3 : 4-diethoxybeiizylideiie- 
coumaranone  (von  Kostanecki  and 
RozYCKi),  A.,  i,  912. 
4-Methoxy-2' :  S'-diethoxychalkone  (von 
Kostanecki    and    Oderfeld),    A., 
i,  705. 
Methoxydiphenylanthrone  (T^:try),  A,, 

i,  818. 
Methoxydiphenylcarboxylic   acid.     See 

Phenylmethylsalicylic  acid. 
Methylditbiodiazolonesulphonic        acid 

(BuscH  and  Ziegele),  A.,  i,  827. 
3-Methyldithiodiazolonethiol  and 

methylic  salt  and  benzoyl   derivative 
(BuscH  and  Ziegele),  A'.,  i,  827. 
4'-Metlioxy-2-ethoxyflavanoiie,  and 

wowobromo-derivative       (von       Kos- 
tanecki and  Oderfeld),  A.,  i,  705. 
4'-Methoxy-2-ethoxyflavoiie  (voN  Kos- 
tanecki and  Oderfeld),  A.,  i,  705. 
Methoxyethylene,    ^rrchloro-,  oxidation 

of  (Henry),  A.,  i,  660. 
3-Methoxyflavone  (Emilewicz  and  voN 

Kostanecki),  A.,  i,  369. 
3-Methoxygallic  acid  (Vogl),  A.,  i,  698. 
4-Methoxy-2-hydroxyphenyl-2>-ineth- 
oxystyryl  ketone.     See   Anisylidene- 
paeonol. 
4-Methoxy-2-hydroxyphenyl  piperonal- 
methyl  ketone.    See  Piperonalpaeonal. 
4-Methoxy-2-hydroxyphenyIstyryl 
ketone.     See  Benzylidenepaeonol. 
Methoxymethylenecyanacetic  acid,  me- 
thylic and  ethylic  salts  (Bollemont), 
A.,  i,  736. 
Methoxymethylpropylbenzoic   acid  and 
amide     (Gattermann     and     Ober- 
lander),  a.,  i,  510. 
4-Methoxy-2-methyl-5-wopropylthio- 
benzanilide        (Bamberger),        A., 
i,  695. 
Methoxymethylterephthalic  acid  (Per- 

kin),  T.,  194. 
j3-Methoxy-o-  [and    .?;i-metliyltliiobeiiz- 

anilides  (Bamberger),  .\.,  i,  695. 
4'-Metlioxy-a-naphtliaflavone    ( K  eller 

and  von  Kostanecki),  A.,  i,  524. 
1 : 2-  and  1 : 4-Methoxynaplithaldehyde8, 
behaviour  of,  towards  acetic  anhydride 
and    sodium    acetate    (Rousset),    A., 
i,  296,  297. 
1 : 4-Methoxynaphthylacrylic  acid 

(Rousset),  A.,  i,  296. 
j9-Methoxyphenylacetylene(REYCHLER), 
A.,  i,  55. 
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o-Methoxyphenyldimethylketopyrrol- 
idone    (Conead    and     Hock),     A., 
i,  633. 
3-Methoxy-l-pheiiyl-4-diinetliyl-5-pyr- 
azolone   (Michaelis   and   Rohmer), 
A.,  i,  234. 
2-Methoxyplieiiyl-4 : 6-dimetliylpyr- 
imidine  (Gabriel  and  Colman),  A., 
i,  638. 
m-  and  jo-Methoxyphenylgyloxylic  acids 

(Botjveault),  a.,  i,  287,  288. 
2'-Methoxy-3'-pheiiyl-4'-ketodiliydro- 
quinazoline  (McCoy),  A.,  i,  361. 

p-Methoxyphenyl-i|/-meconine  (Bistrzy- 

CKi  and  DE  Schepper),  A.,  i,  151. 
3-o-Methoxyplienyl-l-methyl-5-c?/c?o- 
hexenone,  its  oxime,  and  2  : 4-dicarb- 
oxylic      acid     (Knoevenagel     and 
Groos),  a.,  i,  215. 

3-jt?-Metlioxyplienyl-l -methyl- 5-c?/cZo- 
hexenone,  its  oxime,  and  2 : 4-dicarb- 
oxylic  acid,  ethylic  salt  (Knoeven- 
agel and  Goecke),  A.,  i,  215. 

2-  Methoxypheny  1-  4-methylpyrimidine, 
6-chIoro-  (Gabriel  and  Colman),  A,, 
i,  638. 

2-o-Methoxyplienyl-4-inetliylpyriinidone 
(Gabriel  and  Colman),  A.,  ii,  638. 

jo-Methoxyphenylpropiolic  acid  (Reych- 
ler),  a,,  i,  55. 

6-Methoxy-3-plienylpyridaziiie  (Ga- 
briel and  Colman),  A.,  i,  391. 

^-Methoxyphenylsuccinimide,  formation 
of  (Benevento),  a.,  i,  349. 

3  -Methoxypiperonalcoumaranone 
(Emilewicz  and  von  Kostanecki), 
A.,  i,  369. 

Z-Methoxypropionic  acid,  and  methylic, 
ethylic,  and  metallic  salts,  specific 
rotations  of  (Pitrdie  and  Irvine), 
T.,  485;  P.,  1899,  74. 

4-"Methoxy-l-propylbenzeiiesulplionic 
acid,    chloride   and  amide  (Klages), 
A.,  i,  585. 

Methoxysuccinic  acid,  ethereal  salts, 
specific  rotations  and  molecular 
volumes  of  (Frankland),  T.,  353. 

jt?-Methoxytliiobenzanilide,and3-chloro-, 
3-bromo-,  and  3-iodo-,  and  ji?-chlor- 
anilide,  and  m-bromanilide  (Bamber- 
ger), A.,  i,  695. 

/^-Metboxythiobenzo-jo-anisidide,  -o-  and 
)8-iiaphthalides,  -;?-phenetidide,  and 
-0-,  -m-y  and  -^-toluidides  (Bamber- 
ger), A.,  i,  695,  696,  697, 

Methoxytbiocresol,  and  its  methylic 
ether  (Gattermann),  A.,  i,  518, 

a-  and  jS-Methoxytbionaplithaiiilides 
(Bamberger),  A,,  i,  695. 

4-MetboxytMonaphtho-'/n-broinanilide- 
^-chloranilide,      and     o-naphtbalide 
(Bamberger),  A.,  i,  696,  697. 


0-  and  ^-Metboxythiophenols,  and  their 
methylic  ethers   (Gattermann),  A., 
i,  518. 
0-    and    p-Metboxytoluenes,     f?*chloro- 

(Martini),  a.,  i,  877. 
Methoxytoluenesulphonic  acid,  potass- 
ium salt,  chloride,  amide,  and  anilide 
(Gattermann),  A,,  i,  519. 
4-Metboxytoluene  -  3-  snlpbinic      acid 

(Gattermann),  A,,  i,  517. 
4-Methoxy-w-tolyItMofluoresceiii  (Gat- 
termann and  Berende.s),  A.,  i,  514. 
Methoxytricarballylic         acid,        and 
methylic  salts  ( ANscHiJTZ  and  Clarke), 
A.,  i,  577. 
Methoxy-i?-xylic      acid 
[Me:Me:COOH  :  OMe  =  l :  2  :  4  :  6], 
(Perkin),  T,,  193, 
Metbrouene,  formation  of  (Da'in),  A,, 

i,  435. 
Metbylacetoacetic    acid,    ethylic    salt, 
action  of  bromine  on  (Semenoff), 
A.,  i,  791. 
condensation    of,    with    ethylic    a- 
bromopropionate   and    o-bromi50- 
butyrate     (Bone    and     Speank- 
ling),  T.,  847. 
action   of  ^-phenetidine   on    (FOG- 
lino),  a.,  i,  132. 
a-Methylacetoacetic    acid,    y-dibromo-, 
ethylic  salt,   formation  of  mesaconic 
acid  from  (Conrad),  A.,  i,  481. 
Metbylacetobutylic  alcohol,   anhydride 

and  bromide  (Sachs),  A,,  i,  302. 
)8-Methyl-7-acetobutyric  acid,  electrical 
conductivity  of  (von  Schilling  and 
Vorlander),  a.,  i,  879. 
Methylacetophenylammonium,  Methyl- 
diacetophenylammonimn,  and  Methyl- 
triacetophenylammonium      bromides 
(Schmidt),  A.,  i,  5. 
Methylacetylacetone,   cyanimino-.     See 

Acetylacetone,  dicy^no-. 
a-Methylacetylsuccinic     acid,     ethylic 
salt  (Bone  and  Sprankling),  T.,  848. 
)3-Methylacetyl8uccinic     acid,     ethylic 
salt,  action  of  methylic  iodide  on  the 
sodium       derivative      (Bone       and 
Sprankling),  T.,  848. 
Methylacrylic  acid,  ethylic  salt,  poly- 
meride  of  (Bischoff  and  Brodskt), 
A.,  i,  202. 
Methylacrylonitrile.        See      Butenoic 

acid,  nitrile  of. 
)3-Methyladipic     acid,    hydrazide    and 
azide  of  (Etaix  and  Freundler), 
A.,  i,  245, 
o-rftbromo-,  ethylic  salt  (Willstatter 
and  VON  Sicherer),  A.,  i,  633. 
jS-Methylsesculetin  {gelsemic  acid),  and 
its  reduction  product  (Schmidt),  A., 
i,  72. 
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Methylal,  action  of  ammonia  on   mer- 
curic chloride  dissolved   in   (Nau- 
mann),  a.,  ii,  423. 
rfjchloro-.       See       Trioxymethylene, 
c^ichloro-. 
l-Hethylal-2 :  S'-dimethylnaphtlialene, 
^Wbromo-   (von   Baeyer  and  Villi- 
ger),  a.,  i,  922. 
Methylallylaniline    (Wedekind),    A., 

i,  353,  636. 
Methylallylnicotinamide   (Pictet    and 

Sussdorff),  A.,i,  165. 
Methylamine,      solubility      of      silver 
bromide  in   aqueous   (Jarry),  A., 
ii,  738. 
action  of  lithium  on  (Moissan),  A., 

i,  410. 
action  of  electric  glow  discharge  on 
mixtures  of,  with  oxygen  (Mixter), 
A.,  ii,  267. 
combination  of  lithium  chloride  with 

(BoNNEFoi),  A.,  i,  185. 
compounds    of,    with    metallic    salts 

(Matthews),  A.,  ii,  296. 
hydrochloride,  action  of  chromic  acid 
on  (Oechsner    de    Coninck  and 
Combe),  A.,  i,  244. 
periodide  (Norris  and    Franklin), 
A.,  i,  663. 
Methylaminoborneol  (  Duden  and  Pritz- 

Kow),  A.,  i,  626. 
Methylaminocamplior,  salts,  acetyl  and 
nitroso-derivatives,  carbamide  (Duden 
and  Pritzkow),  A.,  i,  626. 
S-Methylaminocrotonoethylideneaceto- 
acetic  acid,   ethylic  salt   (Knoeven- 
agel  and  Reinecke),  A.,  i,  340. 
7-Metliylaminopropylenic  afi-gljcol 
{methylpropanediolamine),      and      its 
hydrochloride  and  picrolonates(KNORR 
and  Knorr),  A.,  i,  411. 
Methyl    amyl    diketone    (acetylhexoyl) 
(FiLETi        and        Poxzio),        A., 
i.  111. 
from  action  of  sulphuric  acid  on  iso- 
nitrosomethyl  hexyl  ketone,  and  its 
phenylhydrazoxime,       phenylhydr- 
azone    and     osazone    (PoNZio    and 
Prandi),  a.,  i,  253. 
Methylisoamyl  diketone  (acetyliaoJieocoyl) 
and  its  dioxime  (Fileti  and  PoNZio), 
A.,  i,  111. 
Methylwoamylmaleic    acid,    anhydride 
and  anil  of ;  reduction  (Auden,  Per- 
KiN,  and  Rose),  T.,  918  ;   P.,  1899, 
163. 
o-Methyl-jS-iwamylsuccinic    acids,   cis- 
and   trans-,  formation  of  (Auden, 
Perkin,  and  Rose),  T.,  918  ;  P., 
1899,  163. 
isomeric,  and  their  anhydrides   Law- 
rence), P.,  1899,  164. 


a-Methyl-)3-i9c*amylBaccinic  acid, 

a-cyano-     and     )8-cyano-,     and    their 
hydrolysis  ;    also    their    ethylic  salts 
(Lawrence),  P.,  1899,  163. 
Methylaniline,  salts  of  (Menschutkin), 
A.,  i,  500. 
o-chloro-  (Friedlander),  A.,  i,  351. 
o-chloro-,     w-chloro-,     p-chloro-,    m- 
chloronitro-,  2  : 4-chloronitro-,  4  :  2- 
chloronitro-,     4:2: 6-chloro</mitro- 
o-chloronitroso-,      ?n-chloronitroso-, 
^-chloronitroso-,      2 :  4-chloronitro- 
nitroso-,  w-chloronitronitroso-, 

4:2: 6-chloroc?mitronitroso-,  ^-nitro- 
nitroso-,  2  :  4-c?initronitroso-  (Stoer- 
MER  and  Hoffmann),   A.,  i,   43, 
44. 
cyano-,  and  action  of   ammonia  and 
hydrogen  sulphide  on  (Wallach), 
A.,  i,  659. 
^-nitro-,    and    o-nitro-,    formation  of 
(PiNNOW   and    Oesterreich),   A., 
i,  202. 
2  :  A-dinitTO,   preparation   of    (Stoer- 

MER  and  Hoffmann),  A.,  i,  43. 
nitroso-,  formation  of  (Fischer),  A., 
i,  349. 
2'-Methylanilino-3'-plienyl-4'-ketodiliy- 

droquinazoline  (McCoy),  A.,  i,  360. 
Methylanilinopropionic  acid,  ethylic  salt 
(BiscHOFF  and  Taraschtschansky), 
A.,  i,  202. 
a-Methylanilinowovaleric  acid,  ethylic 
salt  (BiscHOFF  and  Bernhard),  A., 
i,  202. 
Methylazimidoxylene      (Pinnow     and 

Oesterreich),  A.,  i,  203. 
3  Methylbenzliydrol,        6-araino- 

(Hanschke),  a.,  i,  775. 
N-Methylbenzimidazole,  2-chloro-, 

mercurochloride         (PiNNOW),        A., 
i,  203. 
2-Metliylbenzophenone,    5-amino-,    and 
benzoyl    derivatives  and   salts 
(Hanschke),  a.,  i,  776. 
3-Metliylbeiizophenone,     6-amino-    and 
salts    and    benzoyl    derivative 
(Hanschke),  A.,  i,  775. 
o-Methylbenzophenonephenylimine 

(Graebe  and  Keller),  A.,  i,  703. 
i«o-jU-Hethylbenzothiazole,       and       its 
platinochloride  (Mohlau    and  Klop- 
fer),  a.,  i,  240. 
Methylbomylamine,  hydrochloride, 

hydriodide,  platinochloride,  benzoyl 
I  derivative  (Forster),  T.,  941;  P., 

1899,  72. 
hydriodide    from     benzylidenebornyl- 
amine  methiodide   (Forster),    T., 
1151  ;  P.,  1899,  194. 
Methylbornylhydrazine  (Forster),  T., 
943. 
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o-Methylf^ibromo-^-propyllactic      acid, 

from  action  of  bromine  on  o-methyl- 

lactic  acid  (Fittig  and  de  Haven- 

Boyd),  a.,  i,  191. 
Methylrfibromoxindole,    preparation    of 

(Hartley  and  Dobbie),  T.,  645. 
Methylbrucine  (Moufang  and  Tafel), 

i,  309. 
MethyU'sobutenyl  ketone.     See  Mesityl 

oxide. 
Kethjltert.  butylacetophenone      (Meis- 

sel),  a.,  i,  880. 
Methylbutylallylcarbinamine,  action  of 

nitrosyl  chloride  on  (Solonina),  A., 

i,  473. 
MethyKer^.butylbenzenes,  nitro- 

[CHg  :  CMeg  =  1 :  3  and  1 :  4]       (Koxo- 

WALOFF  and  Egeroff),  A.,  i,  801. 
Methyl  butyl    diketone    {acetylvaleryl) 

and  its  dioxime  (Fileti  and  Ponzio), 

A  ,  i,  111. 
Methylbutylenediamine,  active,  and  its 

hydrochloride,  platinochloride,  picrate 

and  dibenzoyl  derivative  (Etaix  and 

Freundler),  A.,  i,  245. 
Methylwobutylideneacetic    acid.      See 

Heptenoic  acid. 
Methyl  butyl  ketone,  specific  heat  and 
heat  of  vaporisation  of  (Luginin), 
A.,  ii,  269. 

heat  of  combustion  of  (Zouboff),  A., 
ii,  589. 
Methyl  tert.  butyl  ketone.    See  Pinacolin. 
Methylcamphanemorpholine  and  Methyl- 

camphenemorpholine,  salts  and  meth- 

iodides  (Knorr),  A.,  i,  783,  784. 
Methylcarbamide,  action  of  ethylic  di- 
ethoxysuccinate  on,  in  presence  of 
hydrogen  chloride   (Geisenheimer 
and  Anschutz),  A.,  i,  575. 

oxidation  of  (Oechsner  de  Coninck), 
A.,  i,  421. 
Methylcarbostyril  and  Methyl-i|/-carbo- 

styril,  preparation,  absorption  spectra, 

and   constitution   of    (Hartley   and 

Dobbie),  T.,  644 ;  P.,  1899,  47. 
Methyl  a-chloroethyl  ketone,  o^ichloro- 

(Schneider),  a.,  i,  d80. 
o-Methylcinnamic  acid.     See  Phenylcro- 

tonic  acid. 
2>-Methylcimiamic   acid.     See  ;?-Tolyl- 

acrylic  acid. 
Methylcinnamylidene-acetone  and 

-acetophenone,      and     their     oximes 

(Sholtz),  a.,  i,  717. 
Methylcitraconic   anhydride,    action  of 

hydrobromic    acid     on    (Semenoff), 

A.,  i,  866. 
Methyh'socoumarin,    and  its  dibromide 

(Gottlieb),  A.,  i,  512,  513. 
Methylcrotonic    acid.       See    Pentenoic 

acid. 


a-Methylcrotononitrile.  See  Tiglo- 
nitrile. 

7-Methylcrotonomtrile  {^-ethylacrylo- 
nitrile)  (Henry),  A.,  i,  567. 

Methylcyanotriazen,  aminoimino-.  See 
Diazoguanidine  cyanide. 

Methyldeoxybenzoin  j  (Collet),  A., 
i,  55. 

a-2-Methyldeoxybenzoin-2'-carboxylic 
acid,  salts  and  amide   (Bethmann), 
A.,  i,  520. 

)8-2'-Methyldeoxybenzoin-2-carboxylic 
acid  (Bethmann),  A.,  i,  521. 

Methyldeoxycinchonidine,  its  mercuri- 
and  platino-chlorides,  methiodide,  oxi- 
dation and  decomposition  products 
(KoENiGS  and  Hoppner),  A.,  i,  87. 

Methyl-m-diazine.  See  Methylpyrim- 
idine. 

o-Methyldiazoniam  salts,  action  of 
alkalis  on  (Bamberger),  A.,  i,  543. 

2'-Methylbenzyl-2-carboxylic    acid 
(Bethmann),  A.,  i,  520. 

1:3: 5-Methyldiethylbenzene,  and  tH- 
nitro-  (Gattermann,  Fritz,  and 
Beck),  A.,  i,  492. 

1:3: 5-Methyldiethylbenzoic  acid  and 
amide  (Gattermann,  Fritz,  and 
Beck),  A.,  i,  492. 

5-Methyl-2  : 6-diethyl-wi-diazine, 
amino-.     See  Cyanethine. 

l'-Methyl-4' :  4'-diethyldihydroquinol- 
ine,  identity  of,  with  l'-methyl-3' :  8'- 
diethyl-2'-methylenindoline       (Plan- 
cher),  a.,  i,  451. 

2'-Methyl-3'  -  3'-diethylindolenine,    and 
two     isomeric     acetyl     derivatives 
(Plancheu),  a.,  i,  450. 
action  of  nitrous  acid  on  (Plancher), 
A.,i,  453. 

2'-Methyl-3' :  3'-diethyl-indoline,  -indo- 
linol,  and  -2'-methylenindoline  (Plan- 
cher), A.,  i,  451. 

l-Methyl-3' :  3'-diethylindolinone,  di- 
bromo-  (Plancher),  A.,  i,  451. 

6-Methyl-3 : 5-diethylpyrazoline,      and 
5-Methyl-3 :  S-dihexylpyrazoline 
(Curtius  and  Zinkeisen),  A.,  i,  165, 
166. 

2-  Methyldihydroindole  {methylhydro- 
ketole),  l-nitro-,  and  ^-nitro-  (Stoer- 
meb  and  Dragendorff),  A.,  i,  45. 

Methyldihydro-resorcinol  and  -resor- 
cylic  acid,  electrical  conductivity  of 
(v^oN  Schilling  and  Vorlander),  A., 
i,  879. 

Methyldihydrotrimesic  acid,  and  salts 
(Wolff  and  Heip),  A.,  i,  515. 

3-Methyl-2  : 6-diphenylpyridine,  and 
salts  (Scholtz),  A.,  i,  717. 

5-Methyl-3 : 5-dipropylpyrazoline  (Cur- 
tius and  Zinkeisen),  A.,  i,  165. 
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Methyh'«odi-o-tolylcarbamide,    and    its 

hydrochloride     and      platinochloride 

(Dains),  a.,  i,  592. 
Methyleneamino-acetonitrile,  action  of 

hydrogen  chloride  on  (Curtitjs),  A,, 

i,  9. 
Methyleneasparagine  and  its  copper  salt 

(Schiff),  a.,  i,  870. 
Methylenebisaniline,     action     of,     on 

ethylic  malonate  (Knoevenagel),  A., 

i,  116. 
Methylenebismalonic  acid.  See  Propane- 

tetracarboxylic  acid, 
Methylenebispiperidine,    action   of,   on 

ethylic  malonate  (Knoevenagel),  A., 

i,  116. 
Methylene-blue,    molecular    weight  of, 

in  water   or  alcohol   (Kraffp),    A., 

ii,  473. 
Methylenedi-j3-anhydroaminobenzylic 

alcohol  (Lob),  A.,  i,  123. 
Methylenediguaiacol  (Bouveault),  A., 

i,  264. 
Methylenedimalonic  acid.    See  Propane- 

tetracarboxylic  acid. 
Methylenedioxycinnamic  acad,    ethylic 
salt  (Reychler),  A.,  i,  55. 
and    its    dibromide    (Batjde    and 
Reychler),  A.,  i,  142. 
Methyleiiediox3rphenylacetylene 

(Baude  and  Keychler),  A.,  i,  142, 
Methylenedioxyphenylpropiolic       acid 

(Baude  and  Reychler),  A.,  i,  142. 
Methylenedi-jt?-phenetidine     (Bischoff 

and  Schatz),  A.,  i,  278. 
Methylenediphenylhydroxylamine 

(Bamberger),  A.,  i,  270, 
Methylenemalonic    acid,    ethylic    salt, 

action  of  bromine  on  (Komppa),  A., 

i,  417. 
Methylene-2-naphthylamine,     1  -chloro- 

and   l-bromo-   (Morgan),    P.,    1899, 

10. 
Methylenic  chlorhydrin,  and  the  action 

of  sodium  acetate  on  it ;  also  its  con- 
densation    with     benzene     (Grassi- 

Cristaldi      and      Maselli),       A., 

i,  409. 
Methylethylacetic   acid.       See  Valeric 

ai'id. 
Methylethylacetoacetic  acid,  7-bromo- 

and    7-cyano-,   ethylic  salts    (Law- 
rence), T.,  422  ;  P.,  1898,  252, 
iS-Methyletliylallene,     and    action    of 

hydrogen  bromide  on  (Ipatieff),  A., 

i,  658. 
Hethylethylallylmalonic      acid,      and 

ethylic  salt  (Ipatieff),  A,,  i,  673, 
Methylethylamylsulphine  and  Methyl- 

ethybsoamylsulphine     iodides,      and 

their  rotatory  power  (Brjtjchonenko), 

A.,  i,  189. 


Methylethylazole,  imino-.     See  Methyl- 

ethylglyoxaline. 
Methylethylazolone,  imino-  (Janecke), 

A.,  i,  476. 
Methylethylazolyl'/x-mercaptan,  imino- 

(J.Knecke),  a.,  i,  476, 
l'-Methyl-3'-ethylbenziinidazoloiie-2- 

carboxylic       acid       (Pinnow      and 

Sam  ANN),  A.,  i,  943, 
Methylethylisobutylamine,      and      the 

action  of  propylic  iodide  on  it  (Marck- 

•WALD  and  Droste-Huelshoff),  A., 

i,  326. 
3'-  Methyl- 1 '-  ethyldihy  drophthalazine 

(Paul),  A.,  i,  777. 
o-Methylethylethylene.     See  Amylene. 
Methylethylglycollonitrile  and  acetate ; 

also  action  of  hydrochloric   acid  and 

phosphoric   anhydride   on    the  latter 

(Henry),  A.,  i,  568. 
Methylethylgly  oxaline        ( m  ethylethyl- 

iminazole),  from  action  of  nitric  acid 

or    ethylic    nitrite    on    aminodiethyl 

ketone  hydrochloride  (Janecke),  A., 

i,  476. 
Methylethylglyoxime,      reduction      of 

(Janecke),  A.,  i,  477. 
2-Metliyl-l-ethyl-3-hydroxyethylpiper- 

idine        {'N-ethyl-a-pipecolyl-$-methyl- 

alkine)    (Ladenburg     and     Rosenz- 

weig),  a.,  i,  304. 
2-Methyl-l-ethyl-3-hydroxyethyl-A2- 

tetrahydropyridine      (N -eihyl-a-pipe- 

coleyl'$-methylalki7ie),      (Ladenburg 

and  Rosexzweig),  A.,  i,  303. 
2'-Methyl-l'-ethylindole,     identity    of, 

with   2'-methyl-3'-cthylindole  (Plan- 

cher),  a.,  i,  450. 
3'-Metliyl-2'-ethylindole,     and    nitroso- 

derivative  (Plancher),  A.,  i,  453. 
Methyl  ethyl  ketone,  specific  heat  and 
heat  of  vaporisation  of  (Lijginin), 
A.,  ii,  269. 

heat  of  combustion  of  (Zouboff),  A., 
ii,  589. 

separation    of,    from    ethylic    alcohol 
(Duchemin),  a,,  i,  666;  (Buisine), 
A,,  i,  728. 
Methylethylmelamine.      See     Cyanuro- 

methylamidoethylamide,  amido-, 
wo-Methylethylnitramine,  action  of  sul- 
phuric acid    on   (Franchimont  and 

Umbgrove),  a.,  i,  106. 
3-Methyl-l'-ethylphthalazone,  and  salts 

(Paul),  A.,  i,  777. 
2-MethyM-ethylpiperidine,   rotation  of 

(Hohenemser  and  Wolffenstein), 

A.,  i,  936. 
MethylethylpropylwobntylammoniTun 

iodide,  platinochloride  and   aurichlor- 

ide  (Marckwald  and  Droste-Huel- 
shoff), A,,  i,  326. 
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2  : 4-  and  4  :  3-Metliylethylpyridines  (a- 

and  ^-coUidines),  action  of  potassium 
dichromate    and    sulphuric    acid    on 
(Oechsner      de       Coninck),       a., 
i,  472. 
4-MetliylfiirfTiraldeliyde,  w-bromo-  (Fen- 
ton  and  Gostling),  T.,  424  ;  P.,  1899, 
57. 
a  Methylglucoeide,  action  of  yeast  en- 
zymes      on       (Kalanthar),       A., 
i,  102. 
o-Methylglutaric     acid    {hutanedicarl- 
oxylic  acid),  from   carvenone  (Tie- 
MANN  and  Semmler),  A.,  i,  224. 
formation  of  (Bone  and  Sprankltng), 
T.,  850. 
j8-Metliylglutaric    acid    {butanedicarb- 
oxylic  acid,  ethylidenediacetic  acid), 
and  its  anhydride  (Knoevenagel), 
■   A.,  i,  116. 

ethylic    salt,    condensation    of,    with 
ethylic   oxalate   (Dieckmann),  A., 
i,  676. 
Methylgranatic     acid,     methylic    salt 

(PicciNiNi),  A,,  i,  964. 
Methylgranatonine,  constitution  and  di- 
wonitroso-derivative  (Piccinini),   A., 
i,  829,  830. 
Methylgranatylamine,    and    ;|^-Metliyl- 
granatylamine  (Piccinini  and  Quar- 
TAROLi),  A.,  i,  965. 
Methylgranatylphenyltliiocarbamides 
(Piccinini    and    Quartaroli),    A., 
i,  965. 
7-Methylguanine  {2-amino-6-oxy-7- 

mcthylpurine),  identity  of  epiguanine 
with,  and  conversion  into  heteroxan- 
thine  (Kruger  and  Salomon),    A. 
i,  306. 
2-Metliyl-4  :  5  : 6-lieptatriene       (Grig- 

nard),  a.,  i,  728. 
2-Methyl-4-hepteiie-6-iiie    (Grignard), 

A.,  i,  727. 
Methylheptenol        {methylhexyleoiecarb- 
inol),  from  action  of  alcoholic  potash 
on  geraniol  (Tiemann),  A.,  i,  184. 
Methylheptenone  {^-methyl-l-hepteiu-Q- 
one),  in  lemon  grass  oil  (Tiemann), 
A.,  i,  623. 
natural,  derivatives  of   (L^ser),  A., 

i,  190. 
action  of  ethylic  acetate  on,  in  presence 
of  sodium  (Barrier  and  L:6ser), 
A.,  i,  110. 
action  of  ethylic  oxalate  and  ethylic 
formate  on,  in  presence  of  sodium 
ethoxide  (L^ser),  A.,  i,  329. 
action    of    methylic    iodide     on,,    in 
presence  of  magnesium  (Barrier), 
A.,  i,  323. 
action  of  phosphorus  pentachloride  on 
(Grignard),  A.,  i,  727. 


Methylc?/cZoliexane       (methylkcxanaph- 
tkene),  action  of  nitrosulphuric  acid 
on  (Markownikoff),  A.,  i,  553. 
l-Metliylci/c?ohexane-2-carboxylic  acid 
(cis-hexahydro-o-toluic  acid),  and   its 
anilide  and  1-bromo-derivative  (Ser-^ 
noff),  a.,  i,  584. 
l-Metliylc?/cZoliexane-3-carboxyIic  acid, 
and  1-bromo-  and  3-bromo-derivative& 
(Briihn),  a.,  i,  422. 
Methylhexenamide,     from     action     of 
potash    on    methyloctenonoic    nitrile 
(LifiSER),  A.,  i,  414. 
l-MethylcycZohexene-S-carboxylic    acid 

(Bruhn),  a.,  i,  423. 
l-Methylci/cZo-A6-hexeiie-2-carboxylic 

acid  (Sernoff),  A.,  i,  584. 
2-Metbyl-3-hexeiie-5-ine     (Grignard), 

A.,  i,  727. 
Methylbexenoic  acid.      See  Heptenoic 

acid. 
2:3:  5-Metliylhexenone,  action  of  phos- 
phorus pentachloride  on  (Grignard), 
A.,  i,  727. 
Methylcr/cZohexenone,  action  of  ethylic 
sodiomalonate  on  (Vorlander  and 
Gartner),  A.,  i,  260. 
reduction  of  (Harries  and  Kaiser), 
A.,  i,  578. 
Methylhexenonepyruvic  acid  {8-methyl- 
7-no7iene-2  :  ^-dionoic  acid)  (L6ser), 
A.,  i,  329. 
ethylic  salt,  and  its  copper  derivative 
(Li^ser),  a.,  i,  190. 
Methyl  isohexyl  diketone  iacetylisoamyl- 
acetyl)  (Fileti  and  Ponzio),  A. ,  i,  111. 
Methyl  hexyl  ketone,  specific  heat  and 
heat  of  vaporisation  of  (Luginin), 
A.,  ii,  269. 
heat  of  combustion  of  (Zouroff),  A., 

ii,  589. 
zsonitroso-,  action  of  sulphuric  acid  on 
(Ponzio  and  Prandi),  A.,  i,  253. 
^-Methylhydrazobenzene,      transforma- 
tion of ;   acetyl  and  diacetyl   deriva- 
tives ;  phenylthiocarbimide  (Jacobson 
and  Lischke),  A.,  i,  276, 
Methylhydroketole.        See      2'-Methyl- 

dihydroindole. 
Methylhydroxyethylaminoacetic       acid 
{hydroxycthylsarcosine),     and     copper 
salt  (Knorr),  a.,  i,  784. 
2-Methyl-3-hydroxyethyl-l :  1-diethyl- 
piperidinium       {diethylpipecolylalkin- 
iu7n)  salts  (Ladenburg  and  Krugel), 
A.,  i,  303. 
Methyl  hydroxyethyl  ketone,  formation 

of  (Demjanoff),  a.,  i,  845. 
2-Methyl-3-hydroxymethyl-l-ethyl- 
pip«ridine  CN-ethyl-a-pipecolyl-^- 

alJcine)    (Ladenburg  and    Krugel),  . 
A.,  i,  303. 
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2-Metliyl-3-hydroxymetliyl-l -ethyl- A2- 
tetrahydropjrridine      (^ -ethyl- a-piye- 
coleyl-$-alkin.e)       (Laden  burg      and 
Krugel),  a.,  i,  303. 
2-Methyl-3-hydroxymetliyl-l-propyl- 
piperidine         {H -propyl-a-pipecolyl  0- 
alkine)  (Ladenbukg  and  Theodor), 
A.,  i,  304. 
2-Metliyl  3  hydroxymetliyl- 1  -propyl- 
A2-tetraliydropyridme       (N-propyl-a- 
pipecoleyl-fi-alkine)    (Ladenbukg  and 
Theodor),  A.,  i,  304. 
Methylic  alcohol,  presence  of,  in  plants 

(Lieben),  a.,  ii,  45. 
formation  of,  from  metaforraaldehyde 

(Del^pine),  a.,  ii,  142. 
dielectric    constant    of,    temperature 

coefficient  of  (Abegg  and  Seitz), 

a.,  ii,  623. 
melting  point    of   (Laden burg   and 

Krugel),  A.,  ii,  545. 
critical    temperature  of    mixtures  of, 

with  ethane  (Kuenen  and  Robson), 

A.,ii,  356. 
boiling  point  curves  of  mixtures   of, 

with  chloroform  or  acetone  (Pettit), 

A.,  ii,  632. 
volume  changes  on  mixing  equivalent 

quantities    of    acids  and    bases  in 

(MiNOZZi),  A.,  ii,  642. 
equilibrium   between    potassium    car- 
bonate, water  and  (db  Bruyn),  A., 

ii,  591. 
.  velocity  of  reaction  between  methylic 

benzenesulphonate  and  CSagrebin), 

A.,  i,  735. 
ionisation  of  salts  in  (Rohland),  A., 

ii,  144. 
action  of  ozone  on  (Otto),  A.,  ii,  282. 
action  of   hydrogen  peroxide   on,    in 

presence   and    in    absence   of    iron 

{Fenton  and  Jackson),  T.,  2  ;  P., 

1898,  240. 
sodium  derivative,  action  of,  on  ethylic 

salts  of   a-bromo-fatty   acids  (Bis- 

choff),  a.,  i,  669. 
detection  of   (Mulliken  and  Scud- 

der),  a.,  ii,  388. 
detection  of,  in  spirits  (Trillat),  A., 

ii,  387. 
estimation     of    small     quantities    of 

(NiCLOux),  A.,  ii,  253. 
estimation     of,     in    ethylic     alcohol 

(Trillat),  A.,  ii,  130. 
Methylic   allylic    ether,    compound  of, 

with  sulphur  dioxide   (Solonina), 

A.,  i,  682. 
amylic  ether,  density,  specific  rotation, 
and  molecular  volume  of  (Frank- 
land),  T.,  360. 

sulphide,  specific  rotation  of  (Brju- 
chonenko),  A.,  i,  189  ;  ii,  265. 


Methylic      c?ibromallylic    ether    (Les- 
piEAu),  A.,  i,  184. 
<€irabromopropylic  ether  (Lespieati), 

A.,  i,  184. 
carbonate,   specific  heat  and  heat  of 
vaporisation   of   (Luoinin),    A., 
ii,  269. 
heat  of  combustion  of  (Zouboff), 
A.,  ii,  589. 
chloride,    melting    point  of   Laden- 
burg  and  Krugel),  A.,  ii,  545. 
viscosity    of    (Breitenbach),    A., 
ii,  403. 
crotonylic  ether  (Charon),  A.,  i,  848. 
ether,     influence    of    water    on    the 
velocity  of  formation  of  (de  Bruyn 
and  Steger),  A.,  i,  849. 
hydrochloride,  dissociation  of  (  Weg - 

scheider),  a.,  ii,  591. 
dic\i\oxo-,  from  action  of  hydrogen 
chloride      on       trioxymethylene 
(GRAssr-CRiSTALDiand  Maselli). 
A.,  i,  409. 
ethylic  ether,   influence  of   water  on 
the  velocity  of  formation  of  (Bruyn 
and  Steger),  A.,  i,  849. 
hydrogen    carbonate     (Hempel    and 

Seidel),  a.,  ii,  152. 
iodide,  combination  of,  with  aluminium 
iodide    and     carbon     rfisulphide 
(Konowaloff),  a.,  i,  471. 
velocity  ot  action  of  sodium  ethoxide 
on  (Steger),  A.,  i,  745. 
iodopropargylic  ether  (Lespieau),  A., 

i,  184. 
phosphate,    formation  of  (Belugou), 
A.,  i,  659. 
velocity  of   hydrolysis   of  (Cava- 
lier), A.,  ii,  13. 
and  its  double  salts  with  barium, 
strontium,  potassium,  ammonium, 
and  sodium  (Cavalier),  A. ,  i,  558. 
3-Methy  limine- 1 -pheiiyl-2-methyltri- 
azoline  (Bamberger  and  von  Gold- 
berger),  a.,  i,  548. 
3-Methylindazole,     and    its    3'-amino- 
derivative     (Bamberger     and    von 
Goldberger),  a.,  i,  546. 
3-Methylindazoletriazoleii      (Bamber- 
ger), A.,  i,  722. 
I    2'-Methylindole  {methylketole\  heats  of 
t  combustion  and  formation  of  (Ber- 

thelot  and  Andr6),  A.,  ii,  400. 
action    of  alkylic    iodides    on    (Pic- 

cinini),  a.,  i,  74. 
i^onitroso-,   and  potassium  salt    and 
hydrochloride     (Spica     and     An- 
gelico),  a.,  i,  939. 
3'-Methylindole  {scatoU),  heats  of  com- 
bustion and  formation  of  (Berthb- 
lot  and  Andr^),  A. ,  ii,  400. 
detection  of  (Gnezda),  A.,  ii,  716. 
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l'-Methylindole-3'-acetic  acid  and  salts 
(PicciNiNi),  A.,  i,  823. 

3'-Methylindoleacetic  acid  (scatole- 
acctic  acid),  formation  of,  in  putre- 
faction of  proteid  (Salkowski),  A., 
ii,  567. 

I'-Methylindole-S'-carboxylic  acid, 

preparation  of  (Hartley  and  Dobbie), 
T.,  645. 

Methylisatin,  preparation,  absorption 
spectra,  and  constitution  of  (Hartley 
and  Dobbie),  T.,  645. 

Methyl-if-isatin,  preparation,  absorption 
spectra,  and  constitution  of  (Hartley 
and  Dobbie),  T.,  647;  P.,  1899, 
48. 

Methylitaconic  acid,  and  its  anhydride 
and  dibromide ;  also  its  conversion 
into  pyrocinchonic  anhydride,  and  its 
reduction  (Fittig  and  Kettneb),  A., 
i,  333. 

Methylketole.     See  2'-Methylindole. 

o-Methyllactic  acid,  and  its  amide  ;  also 
action  of  bromine  on  (Fittig  and  de 
Haven-Boyd),  a.,  i,  191. 

a-Methyllactonitrile.  See  i8-Hydroxy- 
wobutyronitrile. 

^-Methylmalachite-green,  leuco-base  of 
(Hanzlik  andBiANCHi),  A.,  i,  597. 

o-Methylmalic  acid.  See  Citramalic 
acid. 

Methylmalonic  acid.  See  J50-Succinic 
acid. 

Methylmercaptothiazoline,  action  of 
hydrochloric  acid  on  (Gabriel  and 
Leupold),  a.,  i,  104. 

Methylmesaconic  acid,  preparation  of, 
from  ethylic  c?ibromethylacetoacetate 
(Semenoff),  a.,  i,  792. 

)8-Methylmesaconic  acid  {dimethylfum- 
aric  acid),  and  its  calcium,  barium,  and 
silver  salts ;  also  its  conversion  into 
pyrocinchonic  anhydride  and  its  reduc- 
tion (Fittig  and  Kettneb),  A.,  i,  333. 

Methylmethebenine  methiodide 

(Freund),  a.,  i,  308. 

Methylmorphimethine,  reduction  of 
(Vongerichten),  a.,  i,  551. 

/8-Methylmorphime  thine  methiodide 
(Vongerichten),  A.,  i,  966. 

1 : 3-Methylmorpholone,  salts  and  meth- 
iodide (Knorr),  a.,  i,  784. 

a-Methyl-)8-naphthacinchonic  acid  and 
its  j8-naphthalide,  formation  of  (TiE- 
mann),  a.,  i,  249. 

Uethylnaphthalaumorphine,  methiodide 
of  (Knorr),  A.,  i,  463. 
methylhydroxide  and  salts,  and  decom- 
position    products    (Knorr),     A., 
i,  782. 

l"-Methylnaphtlialanniorpholine,  and 
salts  (Knorr),  A.,  i,  782. 


Methylnaphthaphenazonium,  salts, 

2-amino-,  2-nitro-,  and  2-nitro- 
4'-amino-,  and  acetyl  derivatives 
(Kehrmann  and  Jacob),  A.,  i,  237. 

Methylnicotinamide  and  methiodide 
(PiCTET  and  Sussdorff),  A.,  i,  164. 

Methylnitramine,  constitution  of,  mer- 
cury derivative  of  (Ley  and  Kissel), 
A.,  ii,  486. 
silver  derivative,  action  of  propylic 
iodide  on  (Umbgrove  and  Franchi- 
mont),  A.,  i,  106. 
and  its  silver  and  mercury  derivatives, 
action  of  sulphuric  acid  on  (Fran- 
chimont  and  Umbgrove),  A., 
i,106. 

Methyl-o-nitraniline,  condensation  of, 
with  formaldehyde  (Friedlandeb), 
A.,  i,  350. 

^-Methylnitrosamino-o-acetotoluidide, 
-o-tolueneazo-i8-naphthylamine, 
-toluidine,     -5-xyleneazo-;8-naphthyl- 
amine,  an  d  -xylylphenylthiocarbamide 
(PiNNOw  and  Oesterreich),   A.,   i, 
202,  203. 

2-Methyl-2-nonene-6 :  8-dione.  See 

Acetylmethylheptenone. 

2-Methyl-2-nonene-6-onoic  acid  and  its 
ethylic  salt ;  also  the  phenylhydr- 
azone  of  the  latter  (Barrier  and 
L^ser),  a.,  i,  111. 

2-Methyl-2-nonen-6-one  (L^ser),  A., 
i,  190,  414. 

Methyl  nonyl  ketone,  and  oxime  and 
ammonium  hydrogen  sulphite  com- 
pound (Carette),  a.,  i,  860. 

Methylnornarcotine  methiodide,  diiodo- 
(Frankforter  and  Keller),  A., 
i,  782. 

2-Methyl-2-octen-6-onal-8  (L^ser),  A., 
i,  330,  414. 

2-Methyl-2-octen-6-ononitrile-8,  and  its 
ethylic  derivative  (L^.ser),  A.,  i,  414. 

l-Methylol-2 : 3'-dimethylnaphthalene, 
and    its    ^ribromo-derivative  ;    acetyl 
derivative  and  ethyl  ether  of  the  latter 
(von    Baeyeb   and    Villiger),    A., 
i,  922. 

Methyl-orange  as  an  indicator  (Wad- 
dell),  A.,  ii,  83. 

Methyl25oozazolone,  oxime  of,  methylic 
and  potassium  salts  (Guinchard),  A., 
i,  779. 

7-Methylpentane,  ay-dihromo:  See 
Hexane,  c^ibromo-. 

1  -Methylci/cZopentane  {methylpetUa- 

methylene)  (Markownikoff),  A.,  i, 
799. 
heat  of  combustion  of  (Zouboff),  A., 

ii,  589. 
action  of  nitrosulphuric  acid  on  (Mar- 
kownikoff), A.,  i,  553. 
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l-Metliylo-2/Zcopentane,  1-amino-,  2- 
amino-,  3-amino-,  1-chloro-,  2-chloro-, 
3-iodo-,  1-nitro-,  and  2-nitro-  (Mar- 
kownikoff),  a.,  i,  799,  800. 

Methylct//copentane-2-carboxylic  acid 
(methylpentamethylenecarhoxylic  acid), 
identity  of  liexanaphthenecarboxylic 
acid  with  (Markownikoff),  A.,  i,  800. 

2-Metliylc?/c?opentane-4  :  5-dione-l :  3- 
dicarboxylic  acid,  dietliylic  salt  and 
its  phenazine  derivative  (Dieckmann), 
A.,  i,  676. 

l:3-Metliylct/cZopentaiione,  and  oxime 
(Markownikoff),  A.,  i,  799. 

Metliylc?/(;Zo-A^-pentene  (Markowni- 
koff), A.,  i,  800. 

Methylc^/cZopentenoneoxime,  acetyl  de- 
rivative of  (Bouveault),  a.,  i,  120. 

N-Methylphenacetine  (Hinsberg),  A., 
i,  495. 

Methylphenomorplioline,  picronolate 
(Knorr),  a.,  i,  462. 

^-Methylplieiiylacetaldeliyde,  w-amino-, 
benzoyl  derivative,  oxidation  of  (Maass 
and  Wolffenstein),  A.,  i,  110. 

Methylphloroglucinol,  its  methylic  ether 
and    f^ibromo-derivative     (Boehm), 
A.,i,  32. 
(fichloro-,  and  its  triacetyl  derivative 
(Schneider),  A.,  i,  679. 

Methylphthalimide  (Sachs),  A.,  i,  280. 

JST-Methyl-a-pipecoleyl-jS-metliylalkine. 
See  1  : 2-Dimethyl-3-hydroxyethyl-A-- 
tetrahydropyridine. 

IT-Methyl-a-pipecolyl-^-methylalkine. 
See    1  : 2-I)imethyl-3-h3'^droxyethylpi- 
]3eridine. 

12-Methylpiperidine,  rotation  of  (Hohen- 
emser  and  Wolffenstein),  A., 
i,  936. 

Methylpiperidines,  1-  and  2-,  molecular 
refractions  of  (Pope  and  Peachey), 
T.,  1115. 

Methylpiperidineacetonyl  chloride  and 
salts  (Schmidt  and  Knuttel),  A., 
i,  229. 

Methylpropanediolamine.  See  7-Methyl- 
amino-oiS-propylenic  glycol. 

)8-Metliylpropanetetracarboxylic  acid, 
ethylic  salt  and  amide  (Ruhemann), 
T.,  245;  P.,  1899,  6. 

Methylwopropeneci/cZoliexenol,         from   ' 
citral  (Verley),  A.,  i,  768. 

Methyhsopropylbenzaldehyde  ( Verley),    | 
A.,  i,  207.  I 

Methylpropylbenzylideneaniline  and  its 
hydrazone  (Bouveault),  A.,  i,  287. 

Metbylpropylcarbinol.  See  Amylic 
alcohol. 

l-Methyl-2 :  3-propylenepiperidine,  and 
its  salts  (Laden BURG  and  Brandt), 
A.,  i,  305.  j 


Methylj^opropylglycoUonitrile  {ituthyl- 
iaopropylketocyanhydri'/i)   and  acetate 
and         dimethylamine         derivative 
(Henry),  A.,  i,  568. 
Methylwopropylhexahydrofluorene 

(Wallach),  a.,  i,  532. 
3  :  5-Methyli5opropylc-j/c/ohexanone, 
hydroxylamino  oxime  (Harries   and 
Matfus),  a.,  i,  583. 
Methylwopropylketocyaiihydrin.        See 

Methyh'sopropyiglycollonitrile. 
Methyl  propyl  ketone,  heat  of  combustion 
of  (Zouboff),  a.,  ii,  589. 
zsonitroso-,  action   of  nitric  peroxide 
on  (PoNZio),  A.,  i,  667. 
Methyl   tsopropyl  ketone,    specific  heat 
and  heat  of  vaporisation  of  (LuGi- 
nin),  a.,  ii,  269. 
heat  of  combustion  of  (Zouboff),  A., 
ii,  589. 
Methyl  n-  and  tso-propyl  ketones,  from 
the  acetone  oil  from  calcium  pyrolig- 
nate    (Buisine    and    Buisine),    A., 
i,  475. 
Methylpropylketoxime,  and  its  reduction 

(Kursanoff),  a.,  i,  474. 
l-Methyl-3-Mopropylpiperidine  (Laden 

burg  and  Brandt),  A.,  i,  305. 
Methylpropyltetramethylene-disul- 
phide,   and  disulphone  (Autenrieth 
and  Wolff),  A.,  i,  580. 
7-Methylpuriiie,   and    2-amino-    and  2- 
chloro-derivatives    (Fischer),     A., 
i,  175. 
2-aniino-6-oxy-.     See  7-Methylguanine 

{epigua7iine). 
^richloro-,  behaviour  of,  with  potass- 
ium hydrosulphide  (Fischer),  A., 
i,  262. 
2-iodo-  (Fischer),  A.,  i,  174. 
9-Methylpurine  and    2(?)-amino-,    2(?)- 
chloro-,   trichloTO-,    and     2(?)-iodo- 
derivatives  (Fischer),  A., 

i,  175. 
2  :  6-c?ichloro-8-amino-  (Fischer),  A., 
i,  393. 
5-Methylpyrazoline,     maleate,     toluene 
azo-  and  benzoyl  derivatives  of  (CuR- 
Tius  and  Zinkeisen),  A.,  i,  166. 
Methylpyridines.     See  Picolines. 
^-Methjl]^jrimidmei4:-methyl-m-diiizine) 
and  salts  ;  c^zchloro-derivative  and  its 
salts    (Gabriel    and    Colman),    A., 
i,  639. 
Methylpyrogallol,  and  its  triacetate  and 
dimethylic  ether   [Me  :  OH  :  (0Me)2  = 
1:3:5:4]  (Rosauer),  A.,  i,  346. 
3-Methylpyrrolidine-2 : 5-dicarboxylic 
acid       (WiLLSTATTER       and       ton 
Sicherer),  a.,  i,  633. 
l-Methylpyrrylacetic     acid,    and    salts 
(PicciNiNi),  A.,  i,  823. 
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3-Metliylqumoliiie  and  its  2'-hydrosul- 
phide,     and     2'-methosulphide,     and 
2'-chloro-derivative      (Fischer      and 
Klitsch),  a.,  i,  634,  635. 
2'-Methylquinoline  {quinaldine),  amino- 
lytic  constant  of  (Goldschmidt  and 
Salcher),  a.,  ii,  551. 
condensation    of,    with   formaldehyde 
(KoENiGs),  A.,  i,  389. 
4'-Methylqximolme  (lepidine),  action  of 
potassium  dichromate  and  sulphuric 
acid  on  (Oechsner  de  Coninck), 
A.,  i,  472. 
o^ibromonitro-,    ^ribromonitro-    (KoE- 
NIGS),  A.,  i,  74,  75- 
Hethylqninolylacetonyl        chloride 
(Schmidt      and      Goehlich),       A., 
i,  232. 
Methyhsorosindone,  and  salts  (Fischer 

and  Hbpp),  A.,  i,  78. 
Methylrosinduline,  salts  of  (Kehrmann 

and  Locher),  A.,  i,  82. 
Hethylsalicylideuediacetoacetie     acid, 
ethylic     salt     (Knoevenagel     and 
Groos),  a.,  i,  215. 
Methylsalicylidenemalonic  acid,  ethylic 
salt  (Knoevenagel  and  Groos),  A., 
i,  117. 
2'-Methylstilbene-2-carboxylic        acid 

(Bethmann),  a.,  i,  520. 
4-Methylstyrene.    See  ^-Tolylacetylene. 
Methylsuccinic  acid  {i-pyrotartaric  acid, 
citrapyrotartaric    acid,    propanedi- 
carhoxylic  acid),  from  oxidation  of 
iS-aldehydoisobutyric  acid  (Perkin 
and  Sprankling),  T.,  19. 
and  anhydride,  anilic  acid  and  calcium 
salt  (Bone  and  Sprankling)    T., 
848. 
influence  of  c?-pyrotartaric  acid  on  the 
solubility  of,  in  water  (Ladenburg), 
T.,  467;  P.,  1899,  73. 
Methylsuccinic    acid,    )8-bromo-,     and 
dihxo\x\o-,  action  of  sodium  carbonate 
on  (Semenoff),  A.,  i,  867. 
/8-cyano-,    ethylic    salt  ;    hydrolysis  ; 
also  action  of  methylic  iodide   on 
(Bone  and  Sprankling),  T,,  853. 
Methyltartronic     acid,     formation    of 

(Pommerehne),  a.,  i,  574. 
6-Methylterephtlialic       acid,      2-iodo- 

(Noyes),  a.,  i,  285. 
1-Methyltetrahydroquiiioline,molecular 
refraction  of  (Pope  and  Peachey), 
T.,  1115. 
3-nitro-l-nitroso-,         and        3-nitro- 
(Stoermer    and      Dragendorff) 
A.,  i,  45. 
2'-Methyltetrahydroquinoline,       nitro- 
nitroso-,  l(?)-nitronitroso-,  and  3-nitro- 
(Stoermer  and  Dragendorff),  A., 
i,  45. 


2'-Methyltetrahydroquinolines,  I-  and 
i-,  molecular  refraction  of  (Pope  and 
Peachey),  T.,  1115. 
3-Methyltetrahydroquinoliiie,  1-nitro- 
I'-nitroso-,  1-nitro-,  and  2(or  4)-nitro- 
(Stoermer  and  Dragendorff),  A., 
i,  45. 
Methyltetrahydrotrimesic  acid  (Wolff 

and  Help),  A.,  i,  515. 
Methyltetramethylene-1  :  3-disulphide, 
and    -1  :  3-disulphone    (Autenrieth 
and  Wolff),  A ,  i,  580. 
l-Methyl-a-tetramethylpyrrolidine  )8- 
carboxylamide,  and  1-Methyl-a-tetra- 
inethylpyrroline-)8-carboxylamide 
(Pauly  and  Rossbach),  A.,  i,  773. 
Methylthiocarbimide,  effect  of  pressure 
on,  melting  point  curve  of  (Tammann), 
A.,  ii,  636. 
Methyl-o-toluidine,    and     4-nitro-    and 
3-nitro-derivatives     (Gnehm      and 
Blumer),  a.,  i,  265. 
4-chloro-,  and  4-chloronitroso-,  4:  3(?)- 
chloronitronitroso-,  4  : 3-chloro- 

nitro-,   4  :  3-chloramino-,   and  3  :  6- 
c^mitronitroso-       (Stoermer      and 
Hoffmann),  A.,  i,  44. 
Methyl-??i-toluidine,  nitronitroso- 

[Me  :  N(NO)Me  :  N02=  1:3:  6(?)],  and 
nitro-   (Stoermer  and  Hoffmann), 
A.,  i,  44. 
Methyl-o-toluidiue-d-sulphonic        acid, 
and    3-nitro-derivative    (Gnehm   and 
Blumer),  A.,  i,  266. 
a-2'-Methyltoluylenehydrate-2-carb- 
oxylic      acid.        See      a-Hydroxy-2'- 
methyldibenzyl-2-carboxylic  acid. 
Methyltriazen,      Smminoimino-.       See 

Triazendicarbodiamidine. 
Methyltriazencarboxylic    acid,    amino- 

imino-.     See  Triazendicarbaraidine. 
Methyltriazole,  amino-,  and  acetyl  and 
benzoyl  derivatives,   chloro-  (Thiele 
and  Manchot),  A. ,  i,  167. 
Methyltriazoleazo-dimethylaniline,  and 
-)8-naphthylamine  (Thiele  and  Man- 
chot), A.,  i,  167. 
l-Methyl-2  :  3  : 4-triphenyIc2/(;Zo-A«- 
hexenone-5    and    its     oxime    (Gold- 
schmiedt  and  Knopfer),  A.,  i,  141. 
Methylurazole  (Cdneo),  A.,  i,  9. 
Methylurethane,   nitroso-,    constitution 
of  (Bruhl),  a.,  i,  871. 
behaviour  of,  towards  alcoholic  pot- 
ash (von  Pechmann),  a.,  i,  134. 
Methyl -violet,  formation  of  (Wedekind 
and  Gonswa),  A.,  i,  806. 
molecular    weight    of,     in    water    or 
alcohol  (Krafft),  A.,  ii,  472. 
Methylxanthic     acid,    potassium    salt, 
electrolysis  of  solution  of  (Sohall  and 
Kraszler),  a.,  i,  414. 
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l-Methylxanthine,      bromo-     (Kruger 

and  Salomon),  A.,  ii,  233. 
7-Methylxantliine.        See      Heteroxan- 

thine. 
Methylxanthines,    physiological    action 

of  (LusiNi),  A.,  ii,  317. 
Methyl-m-xylidine,    and    its  salts  and 
acetyl  derivative  (Friedlander  and 
Brand),  A.,  i,  351. 
and    nitroso-     and    nitro-derivatives 
(PiNNOW  and  Oesterreich),  A.,  i, 
203. 
4-Methyl-?n-xylylenediamine,     and    its 
hydrochloride  (Pinnow  and  Oester- 
reich), A.,  i,  203. 
Mezcaline,      physiological      action      of 

(Dixon),  A.,  ii,  681. 
Mica,  optical  constants  and  composition 
(Zschimmer),  a.,  ii,  768, 
heavy  metals  in  (Stelzner),  A.,  ii,  107. 
action    of    water    on    (Clarke),    A., 

ii,  109. 
See  also  Baddeckite,  Biotite,  Lepido- 
melane. 
Microcline,  pseudomorphous,  from  Altai 

Mountains  (Jerem^eff),  A.,  ii,  673. 
Micro-organisms,    pathogenic,  chemical 
activity  of  (Hugounenq  and  Doyon), 
A.,  ii,  376. 
Milk,  freezing  point  of  (Winter),  A., 
ii,  232. 
human,    composition   of  (Adriance), 
A.,  ii,  115. 
relation  of  ash  of,  to  ash  of  new- 
born   infant    (Hugounenq),    A., 
ii,  682. 
mare's  and  cow's,  presence  of  opalisin 
in  (Wroblewski),  A.,  ii,  232. 
analysis  of,  apparatus  for  rapid  (Mac- 

dougald),  a.,  ii,  582. 
condensed,    analysis  of  (Hyde),   A., 

ii,  532. 
analysis  of  sour  (de  Koningh),  A., 
■      ii,  707. 
apparatus  for  estimation  of  total  solids 

and  fat  in  (Sonn),  A.,  ii,  709. 
detection  of  formaldehyde  in  (Leonard 
and  Smith),  A.,  ii,  454  ;  (Vanino), 
A.,  ii,  703  ;  (Leys),  A.,  ii,  819. 
detection  of  the  previous  heating   of 

(Storch),  a.,  ii,  76. 
detection  of  nitrates  in  (Fritzmann), 
A.,    ii,     54 ;    (Ackermakn),    A., 
ii,  248. 
detection  of  salicylic  and  benzoic  acids 

in  (Breustedt),  A.,  ii,  532. 
detection  of  sucrose  in  (Cayaux),  A. , 

ii,  254. 
detection  of  sucrose  and  boric  acid  in 

(de  Koningh),  A.,  ii,  708. 
estimation  of  boric  acid  in  (Gooch  and 
Jones),  A.,  ii,  332. 


Milk,  estimation  of  fat  in  (Kuhn),  A., 
ii,  582  ;  (Richmond  and  Rosier),  A. , 
ii,  708;  (Bonnema  ;  Timpe  ;  Win- 
disch),  a.,  ii,  822, 

estimation  of  phosphoric  acid  in  (Neu- 
mann), A.,  ii,  54. 

estimation  of  added  water  in  (Wood- 
man), A.,  ii,  618. 

See  also  Agricultural  chemistry. 
Milk-sugar.     See  Lactose. 
Millet.     See  Agricultural  chemistry. 
Minerals  from  Belgium  (Cesaro),  A., 
ii,  433. 

from       Swaziland       (Prior),        A., 
ii,  433. 

origin   of   gases  evolved   on    heating 
(Travers),  a.,  ii,  769. 

artificial     formation    of,    in    magmas 
(MoROZEWicz),  A.,  ii,  762, 

secondary,  in  andesite  from  Santorin 
(Lacroix),  a.,  ii,  305. 

detection  of  constituents  of,  in  the  dry 
way  (Florence),  A.,  ii,  51. 

estimation   of  carbonic  anhydride  in 
(Marshall),  A.,  ii,  249. 
Minerals,  new.     See  : — 

Arzrunite. 

Baddeckite. 

Carnotite. 

Cedarite, 

Cupro-goslarite. 

Glaucamphiboles. 

Goldschmidtite. 

Hardy  stonite. 

Lagoriolite. 

Loranskite. 

Mitchellite. 

Paralaurionite. 

Philipstadite. 

Rafaelite. 

Stelznerite, 

Szechenyiite. 

Thalenite. 

Torrensite. 

Viellaurite. 
Mineral  oils.     See  Petroleum. 
Mineral  sulphates  from  Montana  (Hille- 

BRAND),  A.,  ii,  302. 
Mineral  veins,  origin  of  (Stelznek),  A., 

ii,  107. 
Mineral  water.     See  Water,  mineral. 
Mirabilite,  formation  of,  in  the  Caspian 

Sea  (Kusnetzoff),  A.,  ii,  303, 
Mitchellite  from  North  Carolina  (Pratt), 
A.,  ii,  495. 

formation  of,  in  magmas  (Pratt),  A., 
ii,  758. 
Molasses,  composition  of  (Dickson  and 
Malpeaux),  a.,  ii,  509. 

estimation  of  sucrose  in   (Ling   and 
Baker),  A.,  ii,  67. 

See  also  Agricultural  chemistry. 
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Moldavite,  composition  of  (John),  A., 

ii,  767. 
Molecular  volume.     See  Volume,  mole- 
cular. 
Molybdenite,  bismuthiferous  (Michel), 

A.,  ii,  561. 
Molybdenum  in  rocks  from  the  United 
States  (Hillebrand),  A.,  ii,  112. 
action  of,  on  sulphuric  acid  (Adie),  P., 
1899,  133. 
Molybdenum    compounds,    analysis    of 

(Brearley),  a.,  ii,  129,  336. 
Molybdenum  iron  carbide  (Williams), 
A.,  ii,  158  ;  (Garnot  and  Goutal), 
A.,  ii,  293. 
oxide  (Marchetti),  A.,  ii,  295. 
reduction  of,  by  aluminium  (Franck), 
A.,  ii,  103. 
Molybdic  acid,  reduction  of,  by  hypo- 
phosphorous     acid     (Ebaugh     and 
Smith),  A.,  ii,  489. 
lodomolybdates,  constitution  of  (Ros- 
enheim   and     Liebknecht),     A., 
ii,  743. 
Molybdiodic    acid    (Chretien),    A., 

ii,  363. 
Substance,  MoOgNgHg,  obtained  from 
ammonium     molybdate   and   hydr- 
oxylamine     hydrochloride     (Kohl- 
scHiJTTER  and  Hofmann),  A. ,  ii,  652. 
silicide  (Warren),  A.,  ii,  158. 
Molybdenum  organic  compounds  : — 
Molybdicitric,  molybdimalic,  molybdi- 
mucic,  and  molybdilactic  acids,  salts 
of  (Henderson,  Orr,  and  White- 
head), T.,  546  ;  P.,  1899,  107. 
Molybdenum,  estimation  and  separation 
of:— 
estimation  of  small  quantities  of,  in 

rocks  (Hillebrand),  A.,  ii,  112. 
separation  of  mercury  from  (Jannasch 
and  Alffers),  A.,  ii,  59. 
Monarda  fistulosa  and  M.  punctata^  oils 
of  (Kremers  and  Hendricks),  A., 
i,  770. 
Monazite    from  Bohemia  (Preis),    A., 
ii,  668. 
from   Finland  (Ramsay  and  Zillia- 

cus),  A.,  ii,  562. 
from  Swaziland  (Prior),  A.,  ii,  434. 
estimation  of   cerium  in  (Job),    A., 
ii,  334. 
Monocotyledons.   See  Agricultural  chem- 
istry. 
Monzonite,  quartz-,  from  Sierra  Nevada, 
U.S.A.    (Turner    and    others).    A., 
ii,  499. 
Morfose,    and  its  osazone  (Loew),  A., 

i,  850. 
Morin,  metallic  derivatives  of,  and  tetr- 
acetvl  derivative  (Perkin),  T.,  436, 
448;  P.,  1899,  65,  66. 
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Morin,  tetrabxomo-y  mono-,  and  di-potass- 

ium  salts  of  (Perkin),  T.,  437  ;  P., 

1899,  65. 
Morphenol,  constitution  of  (Vongerich- 
ten),  A.,  i,  307,  650. 

and  its  methyl  ic  ether  ;  its  reduction 
and  acetyl  derivative  (Vongerich- 
ten),  a.,  i,  307. 
)8-Morphimethine,       methiodide,       and 

acetate  (Vongerichten),  A.,  i,  965. 
Morphine,  constitution  of  (Causse),  A., 
i,  394  ;  (Knorr),  A.,  i,  463. 

heat  of  neutralisation  of,  by  dilute  or 
gaseous  hydrochloric  acid  (Leroy), 
A.,  ii,  632. 

hydrated,  heat  of  combustion,  forma- 
tion and  neutralisation  of  (Leroy), 
A.,  ii,  465. 

derivatives  of  (Merck  ;  Von- 
gerichten), A.,  i,  649  ;  (Wesen- 
berg),  a.,  i,  650  ;  (Hesse),  A., 
i,  724. 

alkylic  carbonates  (Merck),  A.,  i,  649. 

d-  and  Z-mand elates  (McKenzie),  T., 
968. 

triacetyl  derivative  (Causse),  A., 
i,  394. 

benzylic  ether,  and  its  hydrochloride 
("peronine")  (Merck),  A.,  i,  649. 

ethylic  ether,  and  its  hydrochloride 
(Merck),  A.,  i,  649;  (Hesse),  A., 
i,  724. 

^modide  (Prescott),  A.,  i,  90. 

detection  of  (Melzer),  A.,  ii,  193; 
(Seyda),  a.,  ii,  844. 

estimation  of,  in  opium  (Thoms),  A., 

ii,     194  ;      (Montemartini      and 

Trasciatti),  a.,  ii,  619  ;  (Gordin 

and  Prescott),  A.,  ii,  714. 

Morphol  and  its  quinone,    constitution 

of  (Vongerichten),  A.,  i,  307,  650. 
Morpholine  ring,  exhaustive  methylation 

of  (Knorr  and  Matthes),  A.,  ii,  462. 
Morphothebaine,  and  triacetyl  and  meth- 
iodide derivatives  (Freund),  A. ,  i,  308. 
Moulds,    composition    of    mycelium   of 
(Marschall),  a.,  ii,  44. 

action  of,on  glucosides  (Puriewitsch), 
A.,  ii,  683. 

fei  mentation  of  sugars  by,  in  presence 
of  nitrogenous  matter  (Dubourg), 
A.,  ii,  376. 
Mucic  acid,  action  of  acetic  anhydride 
on,  in  presence  of  sulphuric  acid 
(Skraup),  a.,  i,  112. 

action  of  alkalis  on  (Holleman),  A., 
i,  282. 

mono-alkali  salts  of,  action  of  molyb- 
dic, tungstic,  titanic,  and  stannic 
oxides  on  (Henderson,  Orr,  and 
Whitehead),  T.,  550  ;  P.,  1899, 
108. 
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Mucobromic      acid,       preparation      of 
(SiMONis),  A.,  i,  741. 
action  of  nitrites  on  (Hill  and  Toii- 

rey),  a.,  i,  788. 
pbenylhydrazone  of  (Bistiizycki  and 
SiMONis),  A.,  i,  392. 
Mucochloric      acid,       preparation      of 

(SiMONis),  A.,  i,  741. 
Mud  from  the  Red  Sea  (Natterer),  A., 
ii,  501. 
C'gytje")   from    Sandefjord,  Norway 
(Bodtker),  a.,  ii,  39. 
Mud  volcanoes  of  Achtala  (Melikoff), 

A.,  ii,  229. 
Mulberry     leaves.      See    Agricultural 

chemistry. 
Murexide  from  uric  acid,  hypoxanthine, 
xanthine,    theobromine,  and   caffeine 
(ViTALi),  A.,  i,  117. 
Muscle,  causes  of  fatigue  of  (Lee),  A., 
ii,  312. 
chemical  excitation  of  (Zenneck),  A. , 

ii,  604. 
heat-rigor  of  (Vernon),  A.,  ii,  567. 
absorption  of  liquids  by  (Loeb),  A., 

ii,  503. 
proteids  of  (Stewart  and  Sollman), 

A.,  ii,  680. 
influence  of  the   proteids  on  electri- 
cal    conductivity     of     extracts    of 
(Stewart),  A.,  ii,  680. 
amount  of  urea  in  (Schondorff),  A., 
ii,  373. 
Muscovite,  action  of  soda  solution  on 

(Friedel),  a.,  ii,  564. 
Must,     sterilised,    wine    making     with 

(Rosenstiehl),  a.,  ii,  508. 
Mustard,    analysis    of    (Hehner    and 

Skertchly),  a.,  ii,  702. 
Mustard.     See  also  Agricultural  chem- 
istry. 
Mustard  oil,  composition  of  (Jorgen- 
sen),  a.,  ii,  46. 
amount  of  arachidic  acid  in  (Arch- 
butt),  A.,  ii,  340. 
and  spirit  of  mustard,  estimation  of 
(Gadamer),     a.,     ii,     455,     712; 
(GRiJTZNER),  A.,  ii,  530. 
Mycoblastus    sanguinarius,  presence   of 
stictaurin  and  atranoric  acid  in  (Zopf), 
A.,  i,  716. 
Myelin    substances  of   the  brain  and 

egg-yolk  (Zuelzer),  A.,  ii,  504. 
Myricetin,     potassium     derivative     of 

(Perkin),  T.,  441  ;  P.,  1899,  65. 
Myristic    acid,    physical    constants   of 
(Scheij),  a.,  i,  668. 
and  sodium  salt,  melting  points  of, 
and  temperature  of  soliditication  of 
solutions  of  (Krafft),  A.,  ii,  471. 
sodium  salt,  boiling  point  of  solutions 
of,  in  alcohol  (Kra.fft),  A,,  ii,  471. 


Myristic  acid,  separation  of,  from  other 
fatty  acids  (Holzmann),  A.,  ii,  68. 

Myrticolorin,  potassium  deiivative  of 
(Perkin),  T.,  440 ;  P.,  1899,  65. 


Naphthalanmorpholine    (Knorr),    A., 

i,  463. 
and  salts,    nitrosamine   and    benzoyl 

derivative  (Knorr),  A.,  i,  782. 

a-   and   jS-Naphthaldehydes,    behaviour 

of,     towards    acetic    anhydride    and 

sodium  acetate  (Rousset),  A.,  i,  296, 

297. 

Naphthalene,  in  lignite  tar  (Oehler), 

A.,i,  816. 
melting  point  of,  influence  of  pressure 

on  (Hulett),  a.,  ii,  469  ;    (Tam- 

mann),  a.,  ii,  635. 
depression   of    freezing    point  of    /3- 

naphthol  by  (Bruni),  A.,  ii,  356. 
vapour  pressure  of  (Allen),  P.,  1899, 

122. 
osmotic  pressure  of  ethereal  solutions 

of  (Goodwin  and  Burgers),   A., 

ii,  273. 
equilibrium  between  acetone,    water, 

and  (Snell),  A.,  ii,  408. 
equilibrium  between  benzene,  diphenyl- 

amine   and ;   between    benzene,    ^- 

naphthol  and  (Bruni),  A.,  ii,  406. 
molecular     weight     of     alcohols     in 

(Biltz),  a.,  ii,  634. 
solutions    of,     in     aqueous     acetone 

(Cady),  a.,  ii,  82. 
solutions,    solid    and    liquid,    of,    in 

chloracetic  acid,  or  glycoUic  acid, 

and   their  freezing  points  (Cady), 

A.,  ii,  405. 
behaviour    of,    towards    fused    alkali 

nitrates  (Nageli),  A.,  i,  916. 
1  : 4-Naplitlialenedisulphonic       acid, 
amide,    and    anilide,    and    I'-amino-, 
sodium    hydrogen    salt    of   (Gatter- 
mann),  a.,  i,  519. 
1  : 4'-NaphthalenedisulpIionic    acid,    /B- 
amino-    and  )8-nitro-     (Feiedlander 
and  Fischer),  A.,  i,  709. 
a-Naphthaleneneindigo,     and     its    sul- 
plionic  acids(WicHELHAUs),  A.,  i,  636. 
i8-Naphthaleneindigo,     preparation     of 

(WiCHELHAUS),  A.,  i,  636. 
Naphthalene-l-sulphin-2-sulplionic,  -4- 
sulphonic,and  -4  : 1'-disulphonic  acids 
(Gattermann),  a.,  i,  517. 
a-  and  ;8-Naplithalenesulphonic  trisul- 
phides,  sulphides,  and  tetrasulphides 
(Troeger  and  Hornung),  A., 
i,  905, 


INDEX   OF  SUBJECTS. 


1119 


Naphthalene- 1 : 4  : 1'-trisulphonic  acid, 

and  chloride   (Gattermann),    A.,  i, 

519. 
Naphthalene-2  : 4  : 1'-trisulphonic  acid, 

sodium  salt   and   chloride    (Gatter- 
mann) A.,  i,  519. 
7-Naphthalidoacridine     and     its     salts 

(0.    Fischer    and    Demeler),     A., 

i,  636. 
i8-Naphthamide,    I'-uitro-   and  4'-nitro- 

(Friedlander,        Heilpern,       and 

SpiELFoaEL),  A.,  i,  708. 
Naphthaphenazine,    5-amino-    and    3"- 

amino-  (Kehrmann  and  Matis),   A,, 

i,  81. 
NaphthaphenosaflEranine,  preparation  of 

(ScHAroscifNiKOFF),  A.,  i,  432. 
Naphthaprasindone,    2-amiDo-    (Kehr- 
mann and  Aebi),  A.,  i,  527. 
a-  and  j8-Naphthaquinolines,   a-chloro- 

(Fischer       and       Klitsch),        A., 

i,  635. 
a-Naphthaquinone,  condensation  of,  with 
diazome thane  (von  Pechmann  and 
Seel),  A.,  i,  948. 

2 : 1'-disimino-  (Kehrmann  and 
Haberkant),  A.,  i,  62. 

i3-bronio-,  identity  with  Meldola  and 
Hughes'  bromindone  (Liebermann 
and  Schlossberg),  A.,  i,  764. 

fiff-dmitroso-     (Zincke    and    Ossen- 
beck),  a.,  i,  766. 
i8-Naphthaqulnone,    3'-amino-,    monox- 

ime    (Kehrmann    and   Matis),    A., 

i,  81. 
j8-Naphthaquinoueacetoaoetic  acid, 

bromo-,    ethylic  salt  (Liebermann), 

A.,  i,  373. 
a-  and  )8-Naphthaquinoneaminoguaiiid- 

ines  and  a-Naphthaquinonebisamino- 

guanidine  (Thiele  and  Barlow),  A., 

i,  48. 
a-Naphthaquiuoneaminosalicylic      acid 

(Fischer    and  Schaar-Rosenberg), 

A.,  i,  283. 
o-Naphthaquiiione-3-aniIide,      2-bromo- 

(Liebermann and  Schlossberg),  A., 

i,  765. 
a-Naphthaquinone-2-benzylamide,     and 

3 -bromo- derivative  (Liebermann  and 

Schlossberg),  A.,  i,  765. 
a-Naphthaquinone-cyanacetic  and 

-dicyanacetic    acids,     ethylic     salts 

(Libermann),  a.,  i,  522. 
a-Naphthaqninonediphenylmethane 

(Mohlau),  a.,  i,  61  ;   (Mohlau  and 

Klopfer),  a.,  i,  913. 
a-Naphthaquinoneimide,    2 :  V'diaxniuo- 

and  2  :  3'-(immino-   (Kehrmann    and 

Haberkant),  A.,  i,  62. 
Naphthaquiuoneimidesulphonic       acid, 

amino-  (Gaess),  A.,  i,  374. 


a-Naphthaquinonemalonic  acid,  diethylic 
salt,  j9-toluidide  of  (Liebermann), 
A.,  i,  523. 

bromo-,    and    2-chloro-,  ethylic   salts 
(Liebermann),  A.,  i,  373. 
i3-Naphthaquinonemalonic  acid,  and  its 

bromo-derivative,         ethylic        salts 

(Liebermann),  A.,  i,  373. 
a-Naphthaquinone-3-iiaphthylamide,    2- 

bromo-  (Liebermann  and  Schloss- 
berg), A.,  i,  765. 
a-  and  /S-Naphthaquinonesemicarbazoneg 

(Thiele  and  Barlow),  A.,  i,  48 
Naphthaquinonesulphonic  acid,  amino- 

(Gaess),  a.,  i,  375. 
a-Naphthaqllinonetetramethylf^^anllno- 

diphenylcarbinol       (Mohlau        and 

Klopfer),  A.,  i,  913. 
a-NaphthaquinonetetramethyWiamino- 

diphenylmethane  (Mohlau),  A.,  i,  61 ; 

(Mohlau  and  Klopfer),  A.,  i,  913. 
aa-Naphthaquiuoxaline.        See       Ace- 

naphthenepheno-^-diazine. 
Naphthasaffranol,  ethylic  and  methylic 

ethers  (Fischer  and  Hepp),  A. ,  i,  79. 
1' :  l-Naphtha8ultone-4-siilphonic    acid, 

sodium  salt  (Gattermann),  A.,  i,  519. 
iso-Naphthazarin.        See      Dihydroxy- 

naphthaquinone. 
Naphthene.     See  ci/cZo-Hexane. 
Naphthenes,   constitution  of ;  origin  of 

(Bruhn),  a.,  i,  422. 
Naphtheneglycol    (cyclohexejiyl    glycol) 

(Markownikoff),  a.,  i,  24. 
Naphthenic  acids,  properties  of  the  salts 

of  (Charitschkoff),  a.,  i,  423. 
^erMiraphthenol    (Markownikoff    and 

Rudewitsch),  a.,  i,  583. 
aj8-Naphthimidazole,      and     its     salts 

(Fischer),  A.,  i,  641. 
j8-Naphthoic    acid,   2'-amino-,    4-nitro-, 

1-nitro-,  and  4'-nitro-  (Friedlander, 

Heilpern,     and     Spielfogel),     A., 

i,  708,  709. 
a-Naphthol,    action   of    sodium    on,    in 
alcohol  (Kunz-Krause),  A.,  i,  200. 

detection  of,  in  /3-naphtliol  (Dubosc), 
A.,  ii,  192. 

estimation   of,    in    )8-naphthol    (Pro- 
CHAZKA  and  Herman),  A.,  ii,  65. 
a-Naphthol,     ^riamino-,     hydrochloride 
(Kehrmann  and  Haberkant),  A., 
i,  62. 

c^ibromo-,  behaviour  towards  fuming 
nitric  acid  (Liebermann  and 
Schlossberg;  Meldola),  A., 
i,  372. 

^rmitro-,  constitution  of  (Kehrmann 
and  Haberkant)  A.,  i,  62. 
jS-Naphthol,  freezing  points  of  solutions 

of     naphthalene     in     (Bruni),     A. . 

ii,  356. 
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)8-Naphthol,  equilibrium  between  picric 
acid,    ethylenic  bromide   and  ;   be- 
tween   benzene,     naphthalene    and 
(Bruni),  a.,  ii,  406. 
action  of  sodium  on,  in  alcohol  (KuNZ- 

Krause),  a.,  i,  200. 
behaviour  of,  towards  certain  salts  of 

copper  (Fosse),  A.,  i,  529. 
detection  of  o-naphthol  in  (Dubosc), 

A.,  ii,  192. 
estimation    of    small   amounts    of    o- 
naphthol  in  (Prochazka  and  Her- 
man), A.,  ii,  65. 
/3-Naphtliol,    c?2nitro-     constitution    of 

(Kehrmann  and  Matis),  A.,  i,  62. 
)3-Naphtliolaminoguanidine,  nitroso-,  ni- 
trate   (Thiele    and    Barlow),    A., 
i,  48. 
)3-Naphtholazo-dyes,  anhydro-formation 

of  (Bamberger),  A.,  i,  722. 
a-Naphtholbenzein,   use    of,   in   alkali- 
metry (Glaser),  a.,  ii,  573. 
2-Naplithol-4 : 1'-disulphonic  acid,  thio-, 
sodium     salt      (GATTERMAN^f),      A., 
i,  518. 
)8-Naphtholsemicarbazone,  nitroso- 

(Thiele  and  Barlow),  A.,  i,  49. 
l-Naplithol-2-sulphonic  acid,  thio-,  tin 
.sodium  salt  (Gattermann),  A.,  i,  518. 
lNaphthol-4-sulphoiiic  acid,  thio-,  salts 

(Gattermann),  A.,  i,  518. 
l-Naphtliol-2'-salplionic    acid,    2 : 4-c?i- 
amino-,    hydrochloride    (Gaess),    A., 
i,  374. 
a-Naphthonitrile,      4'-amino-      (Fried- 
lander,  Heilpern,  and  SpielfogeJ;), 
A.,  i,  709. 
/3-Naphthonitrile,  I'-amino-,  2'-amino-, 
l-nitro-,  I'-nitro-,  and  4'-nitro-  (Fried- 
lander,  Heilpern,  and  Spielfogel), 
A.,  i,  708,  709. 
a-    and    jS-Naphthonitriles,     action    of 
cuprous    chloride    on    (Rabaut),   A., 
i,  557. 
Naphthopicric  acid,  reduction  of  (Kehr- 
mann and  Haberkant),  A.,  i,  62. 
1 : 1'-Naphthoylazomethylene  (Herms), 
A.,  i,  617  ;  (Berend  and  Herms),  A., 
i,  824. 
1 :  l'-Naplithoylc?ibromometliylene 
(Herms),   A.,  i,  617 ;    (Berend  and 
Herms),  A.,  i,  824. 
1 : 1'-Naphthoylchlorometliyleiie      (Be- 
rend and  Herms),  A. ,  i,  824. 
1 : 1'-Naphthoylhydrazimetliylene 
(Herms),  A.,  i,    617  ;  (Berend   and 
Herms),  A.,  i,  823. 
1 :  l'-Naphtlioylmetliylene-?M-nitrowo- 
benzylideneazine  (Herms),  A.,  i,  617  ; 
(Berend  and  Herms),  A.,  i  824. 
a-  and  )3-NaphtliylacryIic  acids  (Rous- 
epT),  A.,i,  296. 


o-Naphthylamine,  molecular  depressions 
in,  and  latent  heat  of  fusion  of  (Still- 
mann  and  Swain),  A.,  ii,  728. 

melting  point  of,  influence  of  pres.sure 
on  (Hulett),  a.,  ii,  469. 
jS-Naphthylamine,  compounds  of,   with 
metallic    salts    (Matthews),    A., 
ii,  296. 

l-nitro-    (Friedlander,    Heilpern, 
and  Spielfogel),  A,,  i,  708. 
Naphthylaminea,  methylation  of  (Pin- 
now),  A,,  ii,  588. 
2' :  l-Naphthylaminesulphonic       acid, 

colouring    matters    from    (Noeltikg 

and  BiANOHi),  A.,  i,  374. 
a-  and  jS-Naphthylbenzidines  (Merz  and 

Strasser),  a.,  i,  917,  918. 
a-  and  )8-Naphthylcarbainides  (Walther 

and      Wlodkow^ski),     A.,     i,     591 ; 

(Young),  A.,  i,  917. 
o-  and  )3-Naplitliyldithiocarbaziiiic  acids, 

methylic,  ethylic,  and  benzylic  salts 

(BuscHand  Best),  A.,  i,  955,  956. 
NaphthylditModiazolonesulphonic   acid 

(BuscH  and  Munker),  A.,  i,  953. 
o-  and  jS-NaphthylditModiazolonethiol, 

and  its  benzoyl  derivative,  methylic 

ether,    and    c?isulphide    (BuscH    and 

MiJNKER),  A.,  i,  952. 
Naphthylene.     See  q/cZo-Hexene. 
1  : 1'-Naphthylenebishydrazimethylene 

(Herms),  A.,  i,  618  ;  (Behrend  and 

Herms),  A.,  i,  824. 
1 :  l'-Naphthylenehydraziinethylene-?n- 

nitrowobenzylideneazine  (Herms),  A. , 

i,    617  ;    (Berend  and  Herms),  A., 

i,  824. 
1 :  l'-Naplithyleiie&is-?n-nitro25obeiizyl- 

ideneazine    (Herms),     A.,    i,    618  ; 

(Berend  and  Herms),  A.,  i,  824. 
a-    and    )8-Naphtliylethyltliiosemicarb- 

azides  (Marckwald),  A.,  i,  505. 
)8-Naphthyl-glucoside  (Ryan),  T.,  1055  ; 

P.,  1899,  196. 
)8-Naphthylic  c^zsulphide,  formation   of 
(CuRTiusand  Lorenzen),  A.,i,  150. 

methylic  ether,  behaviour  of,  towards 
wobutylic    bromide    (Cohen),    A., 
i,  617. 
o-    and   )8-N"aphtliylic    tri-   and    telra- 

sulphides  (Troeger  and  Hornung), 

A.,  i,  906. 
o-  and  /3-Naplithylmethylthiodiazoline- 

tMols,  and  rfzsulphide,  and  methylic 

ether  of  former  (Busch  and  Best),  A., 

i,  956. 
o-  and  yS-Naphthylmethylthiosemicarb- 

azide,  and  the  thiodiazolone  of  latter 

(Marckwald),  A.,  i,  505. 
iS-Naphthyloxamic  acid  (Friedlander, 

Heilpern,    and     Spielfogel),    A., 

i,  708. 
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a-  and  jS-Naphtliylpentahydro-l :  3  :  5  di- 
thiodiazine  (Busch  and  Best),   A., 
i,  955,  956. 
/8a-Naplithyl-a-phenylcarbamide  (Man- 

UELLi  and  CoMANDUCci),  A.,  i,  888. 
a-Naphthylpropylene,       and       picrate 

(Rousset),  a.,  i,  296. 
o-Naphthylpropylenecarboxylic  acid 

(Rousset),  A.,  i,  296. 
o-  and  )3-N'aplithyl-propylsulphoiies,  and 
-*sopropylsulpliones     (Tkoeger     and 
Uhde),  a.,  i,  607. 
)3-Naphtliylisorosiiidoiie,       and       salts 

(Fischer  and  Hepp),  A.,  i,  78. 
^-Naphthylsulphonamide,  formation  of 
(CuiiTLUS  and  Lorenzen),  A.,  i.  150. 
/8-Naphtliylsulplionazide  (Curtius  and 

Lorenzen),  A.,  i,  150. 
a-  and  )8-Naplithylsulplione-butyric  and 
-wobutyric acids,  and  salts,  chlorides, 
and    rftbromo-derivatives      (Troeger 
and  Uhde),  A.,  i,  606,  608. 
;8-Naphthylsulphonehydrazide  (Curtius 

and  Lorenzen),  A.,  i,  149. 
/8-Naphthyltliiodiazolinethiol      (Buscii 

and  Best),  A.,  1,  956. 
Narceine,  preparation  of,  from  narcotine 
(Frankforter    and    Keller),     A., 
i,  781. 
Narcotine,  heat  of  combustion  and  form- 
ation of,  and  of  combination  with 
hydrochloric     acid     (Leroy),     A., 
ii,  631. 
action    of    o-xylylenic     bromide     on 

(Scholtz),  a.,  i,  649. 
methiodide,    di\oi\.o-    (Frankforter 
and  Keller),  A.,  i,  782, 
Nasturtiic  acid  (Gadamer),  A.,  i,  930. 
Nasturtium     officinale,     glucoside    and 
essential  oil  of  (Gadamer),  A.,  i,  930. 
Nataloin  and  its  acetyl  and   tri-   and 
^e^ra-benzoyl  derivatives  (Linger),  A., 
i,  821. 
Natrolite,  vapour  pressure  of  (Tammann), 

A.,  ii,  8. 
Ncctandra  caparrapi,  oil  of  (Tapia),  A., 

i,  533. 
Neodymium,  atomic  weight  of  (Jones), 
A.,  ii,  292. 
bands  in  spectrum  of  didymium  from 
mouazite  sands  (Urbain),  A.,ii,  425. 
separation     of     praseodymium     from 
(Sch^ele),  a.,  ii,  291. 
Neon  (Ramsay),  A.,  ii,  211. 
position     of,      in     periodic      system 
(Crookes),   a.,    ii,   552;   (Howe), 
A.,  ii,  740. 
preparation  and  refraction  of  (Ramsay 

and  Travers),  A.,  ii,  746, 
spectrum  of,  in  high  vacua  obtained 
by    freezing     air     (Dewar),     A., 
ii,  741. 


Nephelite  from  Norway  (MorozewIcz), 

A.,  ii,  765. 
Neroli,  oil  of  (Charabot  and  Fillet), 
A.,  i,  620. 
presence  of  raethylic  anthranilate  in 
(Walbaum),  a.,  i,   620,   621  ;  (E. 
and  H.  Erdmann),  A.,  i,  621. 
Nerve-fibres,  proportion  of  protagon  in 
normal  and  degenerated  (Noll),  A., 
ii,  568. 
degenerated,  chemistry  of  (Mott  and 
Barratt),  a.,  ii,  317. 
Neurine,  hydrochloride,  precipitation  of, 
with    phosphotungstic    acid  ;     also 
its    picrate,    platinochloride,    auri- 
chloride,       and       mercurichlorides 
(Gulewitsch),  a.,  i,  106. 
presence  of,  in  the    intestine    (Nes- 

bitt),  a.,  ii,  310. 
physiological   action    of    (Mott    and 
Halliburton),  A.,  ii,  315,  781. 
Neutralisation  phenomena  among  diazo- 
compounds    (Hantzsch,   Schumann, 
and  Engler),  A.,  i,  687. 
Nickel,    atomic   weight  of    (Landolt, 
OsTWALD,     and     Seubert),      A., 
ii,  87;  (Richards  and  Cushmann), 
A.,  ii,  488. 
action  of,  on  copper  silicide,  arsenide, 
or      aatimonide      (Lebeau),      A., 
ii,  427. 
action  of,  on  sulphuric  acid  (Adie), 

P.,  1899,  133. 
action   of   sulphuric   and  sulphurous 
acids  on  (Berthelot),  A.,  ii,  283. 
Nickel  alloys  with  calcium  (Moissan), 
A.,  ii,  154  ;  (Tarugi),  A.,  ii,  749. 
with    iron,    magnetic     behaviour    of 
(Osmond),  A.,  ii,  352. 
Nickel  salts,  absorption  of  Rbntgen  rays 
bv   (Hubert   and  Reynaud),  A., 
ii)  586. 
reduction     of,     by    calcium     carbide 
(Tarugi),  A.,  ii,  749. 
Nickel    antimonate    (Senderens),    A., 
ii,  557. 
thioantimonite  (Pouget),  A.,  ii,  663. 
ortharsenite,  formation  of  (liEiCHARD), 

A.,  ii,  23. 
azoimide,  basic  (Curtius  and  Rissom), 

A.,  ii,  92. 
chloride,   hydrates  of  (Kuznetzoff), 

A,,  ii,  658. 
lead  iodide  (Mosnier),  A,,  ii,  222, 
molybdiodates  (Chretien),  A.,ii,363, 
nitrate,    hydrates    of    (Funk),     A., 

ii,  210. 
lead  thallium,  and  barium    thallium 

nitrites  (Przibylla),  A.,  ii,  223. 
oxide,  decomposition  of  carbon  mon- 
oxide in  presence  of  (Boudouard), 
A,,  ii,  417,  595. 
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Nickel  oxide,  reduction    of,    by   alum- 
inium (Fkanck),  a.,  ii,  103. 
sulphate,  hydroxylaminc  compound  of 

(Uhlenhuth),  a.,  ii,  661. 
sulphide,     theory     of    formation    of 
(Morgan     and     Gottiielf),     A., 
ii,  626. 
Nickel  organic  compounds  : — 

Nickel  pyridine  salts  (Reitzenstein), 
A.,  i,  161. 
hypophosphite  phenylhydrazine  and 
thiosulphate        phenylhydrazine 
(Moitessier),  a.,  i,  688. 
Diethylenediaminenickel,Dipropylene- 
diaminenickel,     Propylenediamine- 
nickel,      Tetraquoethylenediamine- 
nickel,      Triethylenediaminenickel, 
and  Tripropylenediaminenickel  salts 
(Werner,  Megerle,  Pastor,  and 
Spruck),  a.,  i,  856. 
Nickel,     detection,     estimation,     and 
separation  of: — 
detection  of  (Papasogli),  A.,  ii,  335. 
influence  of  ammonium  salts  on  pre- 
cipitation of,    by  ammonia  (Mar- 
shall), A.,  ii,  696. 
estimation  of,colorimetrically  (Lucas), 

A.,  ii,  614. 
estimation  of, volumetrically(GiORGis), 

A.,  ii,  452. 
estimation    of,    in    presence    of    iron 

(Neumann),  A.,  ii,  386. 
estimation  of  silver,  gold,  and  mercury 
in    presence     of    (Kollock),     A., 
ii,  811. 
separation   of    cobalt  from    (Coehn  ; 

Havens),  A.,  ii,  127. 
separation  of  iron  from  (Brearley), 

A.,  ii,  815. 
separation    of    mercury    from    (Jan- 

NASCH  and  Alffers),  A.,  ii,  60. 
separation  of  zinc  from  (Dohleh),  A., 
ii,  811. 
Nickel-boracite,       containing       iodide 

(Allaike),  a.,  ii,  156. 
Nickel-steel,  eff"ect  of  low  temperatures 
on  magnetic  properties  of  (Osmond), 
A.,  ii,  630. 
Nicotinanilide  (Pictet  and  Sussdorff), 

A.,  i,  164. 
Nicotinazide  (Curtius  and  Mohr),  A., 

i,  73. 
Nicotine,  amount  of,  in  tobacco  (Sinn- 
hold),  A.,  ii,  48. 
heats  of  combustion,  formation,  and 
solution       of      (Berthelot      aud 
Andr6),  a.,  ii,  400. 
action    of    6-xylylenic     bromide    on 

(Scholtz),  a,,  i,  648,  649. 
hydrochloride,    double  salts  of,  with 
cadmium    chloride    (Glaser),    A., 
i,  829. 


Nicotine,  estimation  of,  in  tobacco  (Kel- 
ler), A.,  ii,  194  ;  (Hefelmann),  A., 
ii,  261. 
Nicotinic     acid     {jyyridine-Z-carhoxylic 
acid),     nitrate,     ethylic     salt,    and 
piperidine  salt  (Pictet  and  Suss- 
dorff), A.,  i,  164. 
2  :  6-c?tchloro-,    from   action  of  phos- 
phorus   pentachloride     on    ethylic 
2-hydroxy-A2'*-hydropyridone-3- 
carboxylate  (Guthzeit  and  Laska), 
A.,  i,  261. 
Nicotinohydrazide  (Curtius  and  Mohr), 

A.,  i,  73. 
Nicotino  .p-toluidide  (Pictet  and  Suss- 
dorff), A.,  i,  165. 
Niobium  : — 

Perniobic  acid,  preparation  of  (Meli- 
KOFF     and     Pissarjewsky),     A., 
ii,  491. 
Nitragin.     See  Agricultural  chemistry. 
Nitramines,  aliphatic,  and  their  isomer- 
ides,  action  of  sulphuric  acid  on,  and 
their  constitution  (Franchimont  and 
Umbgrove),  a.,  i,  106. 
Nitrates.     See  under  Nitrogen. 
Nitre,   from  New   South  AVales  (Min- 

gaye),  a.,  ii,  670. 
Nitric  acid,  Nitric   oxide,   Nitric  per- 
oxide.    See  under  Nitrogen. 
Nitrification.      See  Agricultural   chem- 
istry. 
Nitrile,  C23H21N3O2,  from  benzaldehydc 
and         phenyl-j3-anisidoacetonitrile 
(Miller,   Plochl,    and  Scheitz), 
A.,  i,  128. 
C25H25ON3,       from       cuminaldehyde 
and    beuzylideneanilins     (Miller, 
Plochl,     and    Gerngross),     A., 
i,  127. 
Nitriles,  conductivity  of  salt  solutions 
in   (Kahlenburg    and    Lincoln), 
A.,  ii,  397. 
action   of    cuprous   chloride   on   (Ra- 
baut),  a.,  i,  557. 
Nitriles.     See  also  : — 

Acetamidomesitylenonitrile. 

Acetobeuzylic  cyanide. 

Acetouitrile. 

Acetoxymethoxybenzotiitrile. 

Allophauylazobutyronitrile. 

Allophanylhydrazoi^sobutyronitrile. 

Allylaeetonitrile       {pentcnoic       acid, 

nitrile  of). 
Anilinopropiou  itrile. 
Benzouitrile. 

Benzoylbenzylmalononitrile. 
Benzylmalonodinitrile. 
Benzylmalononitrile. 
Benzylmethylmalononitrile. 
Butenonitrile. 
i50-Butylacetonitrile  {\s,ohexoivUrilc). 


INDEX    OF   SUBJECTS. 


1123 


Nitriles.     See  also  : — 
7-Butylcrotononitrile     (odenoic    acid, 

nitrile  of). 
Butyronitrile. 
Camphoceenonitrile. 
Capronitriles  (hexonitriles). 
Caprylonitrile  (octomtrile). 
Carbonamidohydrazopropionitrile. 
Citronellonitrile. 
Citrylideneacetonitrile. 
Cumenylanilinoacetonitrile. 
Diazoacetonitrile. 
Dibenzoylacetonitrile. 
Dibenzylmaloiionitrile. 
Diethyl-o-aminobenzonitrile. 
Diethylglycollonitrile. 
Diethylindoleninenitrile. 
)8-Dimethylacry]onitiile        {pentenoic 

acid,  nitrile  of). 
2 : 4-Dimethylbenzonitrile. 
7-Dimethylcrotononitrile  (hexeno- 

nitrile) . 
Dimethylglycollonitrile(o-Ayc?roa;?/iso- 

bntyronitrile). 
Dimethylindolenineformonitrile. 
Ethoxybenzonitrile. 
)8-Ethylacrylonitrile  {•y-methylcrotono- 

nitrile). 
Ethyl-o-aminobenzonitrile. 
o-Ethylcrotononitrile. 
Etiiyleiieacetonitrile. 
Ethylmalononitrile. 
Fencholenonitrile. 
Glycollonitrile. 
Hexenonitrile. 

Hexonitrile  and  iso-Hexonitrile. 
Homopiperonylonitrile. 
m-Hydroxybeuzonitrile. 
Hydroxybutyronitriles. 
a-Hydroxyzsoliexonitrile. 
a-Hydroxyocton  itrile. 
a-  and  j8-Hydroxypropionitriles. 
Hydroxy  valeronitrile. 
Indonemalononitrile.     ' 
Lactonitriles. 
Methoxybenzonitrile. 
7-Mexthoybutyronitrile. 
Methylacrylonitrile     (butenoic     acid, 

nitrile  of). 
a-Methylcrotononitrile  (tiglonitrile). 
j8-Methylcrotononitrile. 
Methyleneaminoa  cetonitrile. 
Methylethylglycollonitrile, 
o-Methyllactonitrile        {fi-hydroxyho- 

hittyronitrile). 
Methyloctenonoiiitrile, 
MethyU'wpropylglycoUoniti  ile. 
o-  and  jS-Naphthonitriles. 
Octenonitrile. 
Octonitrile, 
Pentenonitrile. 
Phenvlacetonitrile. 


Nitriles.     See  also  : — 

Pheuyl-p-anisidoacetonitrile. 

Phenylglycollonitrile. 

Phenylhydroresorcylonitrile. 

Phenylmethylhydroresorcylonitrile. 

ci/cZo-Propanecarboxylonitiile. 

Propionitrile. 

Propionylpropionitrile. 

iso-Propylacetonitrile   {isovaleronitr- 

ile). 
)8-z5o-Propylacrylonitrile(^fl3enoicacic?, 

nitrile  of). 
Propylbenzonitrile. 
Pyruvonitrile. 
Salicylonitrile. 
m-Succinodiri  itrile. 
Succinonitrile. 
Tiglonitrile, 
j9-Toluidinoacetonitrile. 
0-,  m-,  and  ^-Toluonitriles. 
7-^-Tolyloxy  butyronitrile. 
Triazendicarbamidine    nitrile    {diazo- 

guanidine  cyanide). 
Tribenzoylacetonitrile. 
Trimethylacrylonitrile. 
Triphenylglutaronitrile. 
Valeronitrile. 
MO-Valerouitiile. 
Vinylacetonitrile  {biUc7ioic  acid,  nitrile 

oh 

Nitro-compounds  of  the  methane  series, 

action  of  reducing  agents  on  (KoNOW- 

aloff),  a.,  i,  733. 
wo-Nitro-compounds     (Hantzsch     and 

Veit),  a.,  i,  401. 
Nitroform  and  its   potassium,  sodium, 
ammonium,  and  silver  salts  (Hant- 
zsch   and    RinckenbergerI,    A., 
i,  404. 

mercury  compound  of  (Ley  and  Kis- 
sel), A.,  ii,  485. 
Nitrogen,  from  action  of  sodium  amal- 
gam  on   sodium   nitrite  or   nitrate 
(Divers),  T.,  87  ;  P.,  1898,  222. 

from  carbamide,  nitrous  oxide  in 
(Rayleigh),  a.,  ii,  744. 

atomic  weight  of  (Dean),  P.,  1898, 
174  ;  (Berthelot),  A.,  ii,  207. 

melting  point  and  critical  temperature 
of  (Dewar),  a.,  ii,  741. 

pure  or  atmospheric,  densities  of 
(Ramsay),  A.,  ii,  745. 

liquid,  mixtures  of,  with  oxygen, 
densities  of  (Ladenburg  ami 
Krugel),  a.,  ii,  467. 

fractional  diffusion  of  (Ramsay  and 
Travers),  a.,  ii,  22. 

diffusion  of,  through  caoutchouc 
(d'Arsonval),  a.,  i,  772. 

absorption  of,  by  mixtures  of  magnes- 
ium with  lime  and  sodium  or 
lithium  (Hempel),  A.,  ii,  594. 
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Nitrogen,  combination  of,  with  carbon 
disulphide  (Bbrthelot),  A., 
ii,  648. 

combination  of,  with  oxygen,  under 
the  influence  of  the  electric  dis- 
charge (Berthelot),  a.,  ii,  648. 

oxidation  of,  in  explosion  of  carbon 
disulphide  with  air  (Dixon  and 
Russell),  T.,  610  ;  P.,  1899,  115. 

quinquevaleut,  stereochemistry  of 
(Aschan),  a.,  i,  542. 

asymmetric  optically  active  compounds 
of  (Pope  and  Peachey),  T.,  1127  ; 
P.,  1899,  192. 

amidic      and       proteid,      distinction 
between  (Mallet),  A.,  ii,  576. 
Nitrogen  chloride,  injurious  action  of  the 
fumes  of  (Hentschel),  A,,  ii,  569. 

chlorides,  substituted  (Chattaway 
and  Oeton),  T.,  1046  ;  P.,  1899, 
152. 

iodide,  composition  of  (Chattaway), 
P.,  1899, 18;  (NoiiRis  and  Frank- 
lin), A.,  i,  664. 
preparation  and  properties  of ;  action 
of  light  on  ;  action  of  alkalis,  water 
or  hydrogen  peroxide  on  (Chatt- 
away and  Orton),  P. ,  1899,   17, 
18,  20. 
action  of  reducing  agents  on  ;  action 
of     acids   on   (Chattaway   and 
Stevens),  P.,  1899,  17,  19. 
Nitrogen    wo?ioxide     [nitrous     oxide), 
formed  by  action  of  sodium   amal- 
gam on  sodium  nitrite  or  nitrate  ; 
action     of     sodium    amalgam     on 
(Divers),   T.,  87;  P.,   1898,  222; 
T.,  95. 

in  nitrogen  from  carbamide  (Ray- 
leigh),  a.,  ii,  744. 

compressed,  volatilisation  of  bromine 
in  (Villard),  A.,  ii,  144. 

action  of  electric  glow  discharge  on, 
and  on  mixture  of,  with  hydrogen 
(Mixter),  a.,  ii,  267. 

action  of,  on  hydrazine  (de  Bruyn), 
A.,  ii,  745. 

action  of,  on  seeds,  seedlings,  and 
water-plants  (Sandsten),  A., 
ii,  320. 
Nitrogen  c^zoxide  {nitric  oxide)  boiling 
point  and  melting  point  of  (Laden- 
burg  and  Kriigel),  A.,  ii,  545. 

nitric  peroxide  or  nitrogen,  diffusion 
of,  into  (Dixon  and  Peterkin),  T., 
614,  624;  P.,  1899,  115. 

absorption  of,  by  solutions  of  ferrous 
salts  (Thomas),  A.,  ii,  426. 

absorption  of,  by  solutions  of  sodium 
or  potassium  sulphite  ;  action  of, 
on  silver  nitrate  (Divers),  T.,  82; 
P.,  1898,  221. 


Nitrogen  c?ioxide  {nitric  oxide),  action 
of,  on  ehiomous  chloride  (Chrs- 
neau),  a.,  ii,  661. 

action  of  electric  glow  discharge  on, 
and  on  mixtures  of,  with  hydrogen 
or  carbon  monoxide  (Mixter),  A., 
ii,  267. 

reduction  of,  by  copper  (Gray),  A., 
ii,  248. 

estimation  of  (Knorre  and  Arndt), 
A.,  ii,  806. 
Nitrogen  ^Hoxide  {nitrous  anhydride), 
formed  by  combination  of  nitric 
oxide  and  peroxide  (Dixon  and 
Peterkin)),  T.,  629  ;  P.,  1899, 116. 

formed  by  electric  discharge  in  at- 
tenuated air  (Dewar),  P.,  1899, 
117. 

formed  by  sparking  a  mixture  of 
nitrogen  and  oxygen  (Berthelot), 
A.,  ii,  648. 

preparation  of  (Divers),  T.,  86  ;  P., 

1898,  222;    (Groves),    P.,    1898, 
222. 

Nitrogen  ^e^roxide  {nitric  peroxide),  dis- 
sociation of  (Ledug  ;  Pochettino), 
A.,  ii,  729. 

influence  of  inert  gas  on  dissociation  of ; 
diffusion  of,  into  nitrogen  and  other 
inert  gases  (Dixon  and  Peterkin), 
T.,  616,  619;  P.,  1899,  116. 

diffusion  of,  into  nitric  oxide  (Dixon 
and  Peterkin),  T.,  623,  627  ;   P., 

1899,  116. 

action  of,  on  sulphuric  acid  (Lunge 

and  Weintraub),  A.,  ii,  479. 
Nitrogen  acids : — 
Nitric   acid,    fuming,   preparation  of 
(Vanino),  a.,  ii,  479. 

heat  of  dilution  of  (Berthelot), 
A.,  ii,  285. 

surface  tension  of  aqueous  solutions 
of  (Forch),  a.,  ii,  641. 

influence  of,  on  dissociation  of 
chlorine  in  water  (Jakowkin), 
A.,  ii,  736. 

action  of  metals  on,  and  electrolysis 
of  (Freer  and  Higley),  A., 
ii,  480. 

electrolytic  reduction  of  (Tommasi), 
A.,  ii,  138. 

decomposition  of,  by  action  of  ligbt 
(Berthelot),  A.,  ii,  1. 

decomposition  of,  at  low  tempera- 
tures ;  action  of  free  hydrogen  on 
(Berthelot),  A.,  ii,  21. 

heat  developed  in  decomposition  of 
potassium  cyanide  by  (Berthe- 
lot), A.,  ii,  737. 

aminolytic  constant  of  aniline  in 
presence  of  (Goldschmidt  and 
Salcher),  a.,  ii,  551. 
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Nitrogen  acids  : — 
Nitric  acid,    detection  of,   in  waters 

(CiMMiNO ;       Winkler),       A., 

ii,  805. 
detection  of,  in  milk  (Fritzmann), 

A.,  ii,   54  ;    (Ackermann),   A., 

ii,  248. 
estimation   of  (Blyth),   P.,   1899, 

50;  (Ackermann),  A.,  ii,  329. 
estimation  of  nitrogen  in   (Hart- 
well  and  Wheeler),  A.,  ii,  519. 
Nitrates,  hydrates  of  (Kastle),  A., 

ii,  210. 
action  of  dilute  sulphuric,  hydro- 
chloric or  phosphoric  acid  on,  in 

presence  of  ether  (Tanret),  A., 

ii,  21. 
reduction    of,    to    nitrites    by    an 

enzyme  in  animal   tissues  (Abe- 

lous  and  Gerard),  A.,  ii,  680, 

681. 
estimation  of  perchlorate  in  (Blatt- 

NER  and  Brasseur),  A.,  ii,  328. 
See  also  Agricultural  chemistry. 
Nitrous   acid,    constitution  of  (Kie- 

seritzky),  A.,  ii,  396. 
preparation  of  (Divers),  T.,  86  ;  P., 

1898,  222  ;  (Groves),   P.,  1898, 

222. 
analysis  of  (Orloff),  A.,  ii,  693. 
distinction  between  ozone,  hydrogen 

peroxide,     and     (Erlwein    and 

Weyl),  a.,  ii,  179. 
estimation  of  (Blyth),  P.,  1899,  50. 
estimation  of,  in  waters  (Winkler), 

A.,  ii,  805. 
Nitrites,    constitution   of   (Divers), 

T.,  92. 
formation  of,  from  nitrates,  by  an 

enzyme  in  animal  tissues  (Abel- 

ous  and   Gerard),  A.,  ii,  680, 

681. 
triple    metallic    (Przibylla),    A., 

ii,  223. 
Hyponitrous  acid,  solution  of ;  proper- 
ties of ;  estimation  of  (Divers),  T.  , 
113,  116;  P.,  1898,  225. 
Hyponitrites,  methods   of    preparing 

(Divers),  T.,  96. 
preparation  of,  from  nitrites  through 

oxyamidosulphonate  (Divers  and 

Haga),  T.,  77;  P.,  1898,  220. 

Nitrogen,  detection  and  estimation  of: — 

detection  of,    in    organic   compounds 

(Raikow),  a.,  ii,  123  ;  (Riegler), 

A,,  ii,  180. 

estimation    of,    by   Dumas's    process 

(Gray),  A.,  ii,  248. 
estimation  of,  by  Kjeldahl's  method, 
note  on  (Atterberg),  A.,  ii,  124  ; 
(Maquenne  and  Roux),  A.,  ii,  381; 
(Pregl),  A.,ii,  382. 


Nitrogen,  estimation  of : — 

(nitric),  estimation  of,  by  Ulsch's  pro- 
cess (Brandt),  A.,  ii,  806. 
direct  estimation  of,  in  gaseous  mix- 
tures (Smith),  A.,  ii,  575. 
estimation  of,  in  presence  of  hydrogen 
and  methane  (Jaeger),  A.,  ii,  526. 
estimation    of,  in  organic  substances 
(Wedemeyer),  a.,  ii,   53  ;   (Hop- 
kins),   A.,   ii,   611  ;    (Budde    and 
Schon),  a.,  ii,  693. 
estimation  of,  in  nitrates  (Hart well 
and  Wheeler),  A.,  ii,  519. 
Nitrogen.     See  Agricultural  chemistry. 
Nitrogenous  compounds,  action  of  mag- 
nesium on  (Eidmann),  a.,  i,  317. 
action  of  oxidising  agents  on  (Oechs- 
NER  DE  Coninck),  A.,  i,  243. 
Nitrogenous  manures.   See  Agricultural 

chemistry. 
Nitrogenous    matter,    influence  of,  on 
fei  mentation  of  sugars  by  yeasts  and 
moulds  (Dubourg),  A.,  ii,  376. 
Nitro-group,  detection  of  the,  in  organic 
compounds  (Mulliken  and  Barker), 
A.,  ii,  382. 
Nitrosamines,       non-electrolytic,       be- 
haviour   of,    with   phosphorus  pcnta- 
chloride,  acetyl  chloride,  and  ammonia 
(Hantzsgh),  a.,  i,  400. 
Nitroso-compoundSjbehaviour  of,  towards 
methylene  derivatives  (Ehrlich  and 
Sachs),  A.,  i,  883. 
Nitrosylsulphuric    acid,    formation    of 
(Lunge  and  Weintraub),  A.,  ii,  479. 
"Nitrous    ether,    spirit   of,"   assay   of 
(Fischer  and  Anderson),  A.,  ii,  617. 
Nomenclature  of  univalent  hydrocarbon 

radicles  (Vorlander),  A.,  i,  553. 
Nonane    in    lignite  tar  (Oehler),  A., 
i,  816. 
rfibromo-   and  f^ichloro-   {nonomethyl- 
cnic  bromide  and   chloride)  (SoLO- 
nina),  a.,  i,  562, 
nitro-  (Worstall),  A.,  i,  399. 
Nonanedicarboxylic  acids.    See: — 
Heptylsuccinic  acid. 
)8-Hexylglutaric  acid. 
Nonanetetracarboxylic  acid.     See  Hep- 

tylidenebisinalonic  acid. 
Nonenylic      alcohol      (2 : 6-dimcthyl-2- 
heptcne-6-ol), svnthesis  of  {Bahbieu), 
A.,  i,  323. 
from   action   of    alcoholic   poiash    on 
geraniol  (Tiemann),  A.,  i,  184. 
iso-Nonodilactone,    from    the   action   of 
water      on     bromwobutyhsoparaconic 
acid    (Fittig  and   Erlenbach),    A., 
i,  339. 
?t-Nonoic  acid,  amylic  salt,  density,  spe- 
cific rotation,  and  molecular  volume  of 
(Frankland),  T.,  358. 
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Nonomethylenediamine,  action  of  nitrosyl 
chloride  on  (Solonina),  A.,  i,  562. 

Nonomethylenic  bromide  and  chloride. 
See  Nouane,  rftbromo-  and  f?ichloro-. 

Nontronite  from  Moravia  (KovAr),  A., 
ii,  671. 

Nonylenedicarboxylic  acids.     See  :— 
Hexylaticonic  acid. 
Hexylcitraconic  acid. 
Hexylitaconic  acid, 
and  Hexylmesaconic  acids. 

Nopinolglycol  acetate  ( WAGNERand  Sla- 
wiNSKi),  A.,  i,  767. 

Norites  from  the  Transvaal  (Hendehson), 
A.,  ii,  111. 

Normal  solutions,  preparation  of  (Wag- 
ner), A.,  ii,  379. 

Nor-rhizocarpic  acid,  and  its  diethylic 
salts  (Hesse),  A.,  i,  384. 

Noryohimbic  acid  (Spiegel),  A.,  i,  966. 

Nosite  (nosean),  artificial  (Morozewicz), 
A.,  ii,  764. 

Nostoc  pwnctiforme,  development  of,  in 
non-nitrogenous  solutions,  and 
growth  under  various  conditions 
(Bouilhac),  a.,  ii,  238. 
formation  of  chlorophyll  by,  in  the  dark 
(Etard  and  Bouilhac),  A.,  ii,  46. 

Nucleic  acid,  separation  of,  into  a-,  h- 
nucleic  acids  and  nucleothymic  acid, 
their  properties,  detection  and  decom- 
position products,  and  sodium  salts 
(Neumann),  A.,  i,  467. 

Nuclein  as  a  source  of  uric  acid  in  the 
living  body  (Jerome),  A.,  ii,  678. 
relation  of,  ingestion  of,  to  uric  acid 
formation  (Hopkins  and  Hope),  A. , 
ii,  117. 
iron-,  separation  of,  from  papayotin, 
and  its  oxidising  power  (Sack  aroff), 
A.,  ii,  786. 

Nuclein  bases,  conversion  of,  into  uric 
acid  by  the  action  of  tissue  extracts 
(Spitzer),  a.,  ii,  604. 

Nucleins,  properties,  detection  of,  and 
estimation  of  phosphorus  in  (Neu- 
mann), A.,  i,  467. 

NucleoMston,  reactions  of  (Bang),  A., 
i,  836. 

Nucleo-proteids,  action  of,  on  oxyhemo- 
globin, and  on  glycogen  (Bottazzi),  A., 
i,  839. 

Nucleothymic  acid,  its  detection,  sodium 
salt,  and  physiological  action  (Neu- 
mann), A.,  i,  467. 

Nut-shells.     See  Agricultural  chemistry. 

Nux    vomica,    assay    of   (Squibb),    A. 
ii,  535. 


Oak.     See  Agricultural  chemistry. 
Oats.     See  Agricultural  chemistry. 


Obsidian    from  Nicaragua  (Petersen), 

A.,  ii,  38. 
Oceanic  deposits,  chemical  changes  in 
(Hartley  ;   Murray    and    Irvine), 
A.,  ii,  437. 
?i-Octane,  specific  heat  and  heat  of  vapori- 
sation of  (Lugixin),  a.,  ii,  269. 
heat  of  combustion  of  (Zouboff),  A,, 

ii,  589. 
action    of    chlorosulphonic     acid     on 

(Young),  T.,  173. 
action  of  sulphuric  acid  on  (Worst  all), 
A.,  i,  19. 
n  Octane,  ad-dihmmo-  and  aO-dichloxo- 
{octomcthylenic  bromidea.nd  chloride), 
(Solonina),  A.,  i,  562. 
nitro-  and  dinitro-  (Wokstall),  A., 

i,  399. 
nitro-,  action  of  stannous  chloride  on 

(Konowaloff),  a.,  i,  733. 
fZmitro-  (Konowaloff),  A.,  i,  844, 
Octane    (diisobu'tyl),    oxidation   of,    by 
nitric   acid  (Markownikoff),  A., 
i,  553. 
dihroiao-  and  dichlovo-  {diisocrotonylic 
h'omide    and  chloride)   (Pogorzel- 
sky),  a.,  i,  785. 
Octanedicarboxylic  acids.     See  : — 
s-Dizsoproiiylsucciuic  acid. 
a-Methyl-)8-i5(?amylsuccinic  acid. 
w-Octane-mono-  and  -di-sulphonic  acids 

(Worstall),  a.,  i,  19. 
c7/cZo- Octanone.     See  Azelaone. 
Octaspartide,  tri-,  tetr-,  hex-,  and  oct- 
anilides,   and  tri-,  tetra-,  and  penta- 
phenyloctauilides    of    (Schiff),    A., 
i,  195. 
Octenoic     acid     {y-biUylcrotonie    acid), 

nitrile  of  (Henry),  A.,  i,  257. 
Octinene    (dicrofonyl),     and    action    of 

iodine  on  (Charon),  A.,  i,  848. 
Octinene   (diisocrotonyl),    and    chloride, 
bromide,  oxide,  bromhydrin,  and  iod- 
hydrin  (Pogorzelsky),  A.,  i,  785. 
Octinoic  acid,  from  the  distillation  of  tlie 
isomeride  of  cineolenic  acid   (Rupe), 
A.,  i,  340. 
Octitol,  and  its  dibenzylidene  compound 
and  acetyl  derivative   (Vincent  and 
;Meunier),  a.,  i,  1S5. 
Octoaspartic    acid,    action    of    sodium 
nitrite  on  (Schiff  and  Sevieri),  A., 
i,  674. 
ammonium  salt  (Schiff),  A.,  i,  674. 
rf?amino-  (Schiff  and  Marzichi),  A., 
i,  674. 
Octoaspartide,    action    of   ammonia   on 
(Schiff  ;  Schiff  and  Marzichi),  A., 
i,  674. 
Octoaspartodiamide  and  Octoaspartotri 
amide   (Schiff  and   Marzichi),    A., 
i,  674. 
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w-Octoic  acid   {caprylic  acid),    physical 
constants       of       (Scheij),        A., 
i,  668. 
separation  of,  from  other  fatty  acids 

(Holzmann),  a.,  ii,  68. 
amide  of,  preparation  of  (Aschan),  A., 

i,  14. 
amylic  salt,  density,  specific  rotation, 
and  molecular  volume  of  (Frank- 
land),  T.,  358. 
Octomethylenediamine,    action   of  aqua 
regia  on   salts  of  (Solonina),  A., 
i,  663. 
action  of  nitrosyl  chloride  on  (Solo- 
nina), A.,  i,  562. 
Octomethylenic  bromide  and   chloride. 

See  Octane,  dihvomo-  and  c^ichloro-. 
Octonitrile      {capryloaitrile),     o-chloro- 

(Henry),  a.,  i,  256. 
Octylenedicarboxylic  acid.    See  Methyl- 

*soan]y]maleic  acid. 
Octylenedicarboxylic   anhydride.      See 

)8-wo-Amylcitraconic  anhydride. 
Octylenic  glycol,  from  action  of  potash 
on   isobutaldol   cyanhydrin    (Kohn), 
A.,  i,  328. 
n-Octylic  alcohol  {caprylic  alcohol),  and 
its   benzenesnlphonate,    velocity   of 
reaction   between   (Sagrebin),  A., 
ii,  735. 
and     isooctylic    alcohol,     action    of 
sodium   derivatives   of,   on   ethylic 
salts  of  a-bromo-fatty  acids   (Bis- 
choff),  a.,  i,  670. 
Octylic      alcohol       [aS-dimethylhexylic 
alcohol),  5-bromo-  and  5-iodo-  (c^^iso- 
crotonylic  hromhydrin  and  iodhydrin) 
(Pogorzelsky),  a.,  i,  785. 
Octyl-;8-naphthacinchonic  acid  (Schim- 

MEL  and  Co.),  A.,  i,  923. 
(Enanthylic  acid.     See  Heptoic  acid. 
(Enanthylidenebismalonic   acid.        See 

Heptylidenebismaloiiic  acid. 
(Enanthylidenecyanhydrin.         See    a- 

Hydroxyoctonitrile. 
Oil.     See  Agricultural  chemistry. 
Oil  cake.     See  Agricultural  chemistry. 
Oil  of  opoponax  (Tschirch  and  Knitl), 

A.,  i,  714. 
Oils,  refraction  constants  of  (Procter), 
A.,  ii,  258. 
heat  of  bromination  test  for  (Gill  and 

Hatch),  A.,  ii,  533. 
estimation  of  the   iodine   number   of 

(Aschman),  a.,  ii,  71. 
estimation     of    free    phosphorus    in 

(Louise),  A.,  ii,  807. 
drying,    chemistry  of  (Hehner  and 

Mitchell),  A.,  ii,  190. 
Indian  edible,  properties  and  uses  of 
(Crossley    and    Le    Sueur),    A., 
ii,  324. 


Oils.     See  also  : — 

Abies  canadensis  L.,  oil  from. 

Alpinia  malacceiisis,  oil  from. 

Angostura  bark,  oil  from. 

Arachis  oil. 

Aspidium  Jilix  mas,  oil  from. 

Balsam,  oil  of. 

Barho.rea  prmcox,  oil  from. 

Basil,  oil  of. 

Cananga  oil. 

Caparrapi  oil. 

Cardamoms  oil. 

Cedar  seed  oil. 

Citronella  oil. 

Citrus  higaradia,  oil  from. 

Cochlearia  officinalis,  oil  from. 

Cocoa  nut  oil. 

Cognac  oil. 

Convolvulus  scoparus,  oil  from. 

Cotton-seed  oil. 

Curcas  oil. 

Dill  oil. 

Eucalyptus  oils. 

Fir,  oil  of. 

Fish  oil. 

Geranium  oil. 

Hemlock,  oil  of. 

Heracleum  oil. 

Indian  edible  oils. 

Jaborandi  leaf  oil. 

Jasmine,  oil  of. 

Juniper,  oil  of. 

Larch. 

Larix  Europa^a,  oil  from. 

Lavender,  oil  of. 

Lemon-grass,  oil  of. 

Lepidium  sativum,  oils  from. 

Linseed  oil. 

Lippia  citriodora,  oil  from. 

Maize  oil. 

Mandarins,  oil  of. 

Matico  oils. 

Melissa,  oil  of. 

Monarda  fistulosa,  oil  from. 

Monar da  punctata,  oil  from. 

Mustard  oil. 

Nasturtium  officinale,  oils  from. 

Neroli  oil. 

Olive  oil. 

Origanum  Majorana,  oil  from. 

Peppermint,  oil  of. 

Pepperwort,  oil  of. 

Petit  grain,  oil  of. 

Picea  nigra  L.  (or  alha  ?),  oil  from. 

Finus  sylvestris  L.,  oil  from. 

Portugal,  oil  of. 

Quince-seed  oil. 

Rape  oil. 

Rosemary,  oil  of. 

Roses,  oil  of. 

Rosewood  oil. 

Saudal  wood  oil. 
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Oils.  See  :  — 
Sardine  oil. 
Satureja   hortcnsis    and   >S'.   Montana, 

oils  from. 
Sesame  oil. 
Sod  oil. 
Spike  oil. 
Spruce,  oil  of. 

Tanacetum  halsamita  Z.,  oil  from. 
Thyme,  oil  of. 
Tropccohtm  majus,  oil  from. 
Vetiver  oil. 
Wood  oil,  Japanese. 
XantJiorrhcea  hastilis,  oil  from. 
Oil  shales,  microscopic  examination  of 

(Bertrand),  a.,  ii,  161. 
Okenite,  vapour  pressure  of  (Tammann), 

A.,  ii,  8. 
Oleamide,  preparation  of  (Aschan),  A., 

i,  14. 
Oleander,  Algerian,  presence  of  strophan- 
tin    in  (Dubigadoux   and   Durieu), 
A.,  ii,  325. 
Olefines,  action  of  nitric  anhydride  and 
peroxide      on      (Demjanoff),      A., 
i,  845. 
Oleic  acid  and  salts,  conductivity  of,  in 
alcohols  (Dennhardt),  A.,  ii,  351. 
and  sodium  salt,  melting  points  of, 
and  temperature  of  solidification  of 
solutions  of  (Krafft),  A.,  ii,  471. 
isomerism  of,  with  elaidic   acid   (Al- 

bitzky),  a.,  i,  862. 
conversion  of,  into  elaidic  acid  (Farn- 

steiner),  a.,  ii,  705. 
action   of  acetic  anhydiide  on ;   alsrv 

anhydride  (Albitzky),  A.,  i,  862. 
formation  of  a  neutral  substance  on 

keeping (Fahrion),  A.,  i,  862. 
rancidity  of  (Scala),  A.,  i,  478. 
estimation  of  (Twitchell),  A.,  ii,  69  ; 
(Farnsteiner),  a.,  ii,  705. 
Oleic  acid,  sodium  salt,  molecular  weight 

of  (KAHLENBERGandSCHREINER), 

A.,  ii,  203. 
or  potassium  salt,  boiling  point  of 
solutions  of,  in  water  or  alcohol 
(Krafft),  A.,  ii,  471. 
Oleodistearin  and  its  iodine  number  and 
chloriodo-corapound  (Henriques  and 
Kunne),  a.,  i,  330. 
Oleo-resin  of  bacryodes  hexandra,  com- 
position of  (More),  T.,  718  ;  P.,  1899, 
150. 
Oleum  cadi,  composition   of    (Troeger 

and  Feldmann),  A.,  i,  376. 
Olibano-resen  (Tschirch  and  Halbey), 

A.,  i,  69. 
OlibanuDi     clcctrum,     constituents     of 

(Tschirch  and  Halbey),  A.,  i,  Qd. 
Oligoclase  from  Victoria  (Howitt),  A., 
ii,  566. 


Olive    oil,    rancidity    of   (Scala),    A., 
i,  478. 
cements  made  from  lime  and   (Dor- 

ner),  a.,  ii,  554. 
detection  of  arachis  oil  in  (Vierth), 

A.,  ii,  583. 
iodine  number  of  (Zega  and  Majstor- 
ovic),  A.,ii,  820. 
Olivine,  alteration  todioiJside(BRAUNs), 
A.,  ii,  36. 
from    Massachusetts    (Martin),    A., 
ii,  112. 
Opal,  action  of  water  on  (Spezia),  A., 

ii,  300. 
Opal  sinter  from  the  Seychelles  (Bauer), 

A.,  ii,  565. 
Opalisin,  presence  of,  in  milk  (  Wroblew- 

SKi),  A.,  ii,  232, 
Opium,  assay  of,  by  iodine  (Prescott), 
A.,  i,  90. 
estimation  of  morphine  in  (Thoms), 
A.,    ii,    194 ;    (Montemartini  and 
Trasciatti),  a.,  ii,  619;  (Gordin 
and  Prescott),  A.,  ii,  714. 
Oponal    (Tschirch    and    Knitl),    A., 

i,  714. 
Opopanax,    constituents    of    (Tschirch 

and  Knitl),  A.,  i,  713. 
Oporesinotannol,  and  benzoyl  derivative 

(Tschirch  and  Knitl),  A.,  i,  714. 
Optical  isomerides,  mixtures  of,  melting 
point  curves  of  (Centnerszwer),  A., 
ii,  725. 
Optical     isomerism     (Walden),     A., 

li,  393. 
Optically  active  substances,  crystallo- 
graphic    relations    of   (Fock),    A., 
i,  819. 
racemisation  of  (McKenzie),  T.,  769. 
Optical  activity,   influence   of   an    un- 
saturated linking  on  (Forster),  T., 
1149;  P.,  1899,  194. 
of  amyl  radicle,  influence  of  elements 
on  (Walden),  A.,  ii,  537. 
Optical    antipodes,    intercouversion    of 

(Walden),  A.,  ii,  538. 
Optically  transparent  liquids  (Spring), 

A.,  ii,  537. 
Orange    peel,    ])resence   of  a   sugar    in 

(Flatau  and  LabbiS),  A.,  ii,  445. 
Orcinol    (3  :  5-dihydraxytohcene)y    action 
of  sodium   on,   in  alcohol   (Kunz- 
KRAiJSE),  A.,  i,  200. 
amino-,      tribeuzoyl     derivatives     of 
(Heinrich),  a.,  i,  171. 
0-  and  j?-Orcinoldicarboxylic  acids,  and 
mono-  and   diethylic  salts  (Jerdan), 
T.,  814,  818;  P.,  1899,  152. 
Orcinoltricarboxylic   acid,  ethylic  salt, 
preparation  and  constitution  of,    and 
di-  and  mono-ethylic  salts  (Jerdan), 
T.,  810,  814;  P.,  1899,  151. 
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Oreoselone,     bromo-,     nitroso-,    acetyl, 

and    plieuylhydrazine     derivatives 

(Schmidt,  Jassoy,  and  Haensel), 

A.,  i,  378. 
methylic  ether.     See  Peucedanin. 
Ores,  Austrian  (John  and  Eichleiteii)? 

A.,  ii,  493. 
from  British  Columbia  (Gwillim  and 

Johnson),  A.,  ii,  498. 
Canadian  (Hoffmann),  A., 

ii,  110. 
estimation  of  arsenic  in   (Bennett), 

A.,  ii,  519. 
Orexine.       See     3'-Phenyldiliydroquin- 

azoline. 
Organic  analysis.     See  Analysis. 
Organic  compounds,  spectra  produced  by 

electric  discharges  in  (Wiedemann 

and  Schmidt),  A.,  ii,  5. 
luminescence   of   vapours  of  (Kauff- 

mann),  a.,  ii,  464. 
Organic  liquids,  optical  transparency  of 

(Spring),  A.,  ii,  357. 
Organic    matter    in    air,    oxidation    of 

(L^VY  and  Henriet),  A.,  ii,  94. 
Organic    products,    separation    of,    ap- 
paratus       for        (Chabrie),         a., 
ii,  362. 
Organo         metallic  compounds. 

See:— 
Antimonylcatechol. 
Antimonylgallic  acid  hydroxide. 
Antimonylpyrogallol  hydroxide. 
Copper  acetylide. 
Hydroxyphenylmercuric  salts. 
Mercurio-acetonaphthalide. 
Mercuriodiphenylamine. 
^-Mercuriodiphenylenediphenyldi- 

methylmercuriodiammonium  hydr- 
oxide. 
Mercuriodiphenylenediphenylmercu- 

riodiammonium  hydroxide. 
Mercuriomethacetin. 
Mercurocarbide  nitrate. 
Mercury  acetylide. 
Mercurydimethyl. 
Mercuryd  iphenety  1. 
Mercury  dip  h  enyl. 
Pallado- oxalic  acid. 
Phenylenedimercuric  salts. 
Phenylstibic  acid. 
Phenylstibine. 
Platoso-oxalonitrous  acid. 
Thiophen  mercuric  compounds. 
Tolylstibine. 
Triphenylstibine. 
Tripropylarsine  oxide. 
Zincdiethyl. 
Zincdimethyl. 
Zincdiphenyl. 
Origanum  majorana,  oil  of  (Biltz),  A., 
i,  535, 


Ornithine,  from  hydrolysis  of  arginine, 
and  its  constitution  ;  also  action  of 
nitrous  acid  and  of  phenanthraquin- 
one  on  (Schulze  and  Winterstein), 
A.,  i,  107. 
formation  of  putrescine  from  (Ellin- 
ger),  a.,  i,  186. 
Ornithuric   acid.       See    Dibenzoyl orni- 
thine. 
Orthoclase  from   Baveno    (Loewinson- 
Lessing),  a.,  ii,  767. 
from  British  Columbia  (Gwillim  and 

Johnson),  A.,  ii,  498. 
from  Ceylon  (Diersche),  A.,  ii,  500. 
alteration    of,    to    microcline    (Jere- 
m^eff),  a.,  ii,  673. 
Oscine  {scopoUne),  chemistry  of  (Pinner), 

A.,  i,  178. 
Osmium,    fusibility    of     (Mylius     and 
Dietz),  a.,  ii,  160. 
volatilisation  of,  in  a  current  of  air  or 
oxygen  (VfeZEs),  A.,  ii,  492. 
Osmium,  double  chlorides  and  bromides 
with  sodium,  potassium,  ammonium 
or    silver    (Rosenheim     and    Sas- 
serath),  a.,  ii,  665. 
tetroxide,  volatilisation  of  (Sulc),  A., 
ii,  299. 
estimation  of  volumetrically  (Klob- 
bie),  a.,  ii,  184. 
Osmiamates  of  potassium,  ammonium 

and  silver  (Brizard),  A. ,  ii,  559. 
per-OBmic  acid  (Mylius  and  Dietz), 
A.,  ii,  160. 
Osmotic  pressure.     See  Diffusion. 
Osyritrin,    action   of  potassium  acetate 

on  (Perkin),  T.,  440  ;  P.,  1899,  65. 
Ouabain,  hydrolysis  of,  action  of  nitric 
acid  on,  mono-  andi^z-nitro-derivatives 
and  salts  (Arnaud),  A.,  ii,  70. 
Ovalbuminic  acid  and  its  salts  (Alba- 

hary),  a.,  i,  95. 
Ovimucoid  (Zanetti),  A.,  i,  180. 

amount  of  glucosamine  from  (Seeman), 
A.,  i,  465. 
Oxalacetic  acid,  ethylic  salt,  action  of 
potassium  cyanide  on,  in  presence 
of   hydrochloric  acid  (Durand), 
A.,  i,  741. 
condensation  of,  with  ethylic  phenyl- 
propiolate       (Ruhemann       and 
Cunnington),  T.,  783  ;  P.,  1899, 
169. 
Oxalatoplatinum   compounds  (Werner 

and  Grebe),  A.,  i,  865. 
Oxalic  acid,  electrolysis  of  (Bose),  A., 
ii,  349. 
contraction  of  aqueous  solutions  of,  on 
dilution    (Wade),     T.,    270;    P., 
1899,  8. 
stability  of  solutions  of  (Jorissen), 
A,,  i,  739. 


1130 


INDEX   OF   SUBJECTS. 


Oxalic  acid,  catalytic  action  of  palladium, 
platinum,  and  silver  on  solutions 
of  (SULC),  A.,  i,  569. 

action  of,  on  fluorides  of  magnesium, 
cerite  earths,  y ttria,  thoria,  &c, ,  and 
on  silicofluorides  of  cerium,  lantha- 
num, yttrium,  &c.  (Paterno  and 
Alvisi),  a.,  ii,  17,  18. 

detection  of  tartaric  acid  in  presence 
of  (Fresenius),  a.,  ii,  257. 

estimation  of  (Ulsch),  A.,  ii,  802. 

estimation  of,  in  presence  of  citric  and 
malic  acids  (Kissling),  A.,  ii,  821. 

estimation  of,  in  urine  (Salkowski), 
A.,  ii,  705. 
Oxalic  acid,  double  ammonium  salts 
with  aluminium,  chromium,  and 
iron,  action  of  metallic  chlorides  on 
(Rosenheim  and  Platsch),  A.,i,739. 

antimony  salts,  and  double  salts  of 
antimony  with  potassium,  sodium, 
and  ammonium  (Rosenheim  and 
Bierbrauer),  a.,  i,  570. 

bismuth  salt,  and  double  salts  of  bis- 
muth with  potassium  and  ammonium 
(Rosenheim  and  Bierbrauer),  A., 
i,  571. 

cadmium  salt,  boiling  point  of  solution 
of,  in  presence  of  hydrochloric  acid 
(Richards  and  Harrington),  A., 
ii,  140. 

cupric,  manganous  and  mercuric  salts 
(Paterno  and  Alvisi),  A.,  ii,  17. 

double  molybdenum  salts  with  sodium 
and  barium,  and  its  vanadium 
barium  salt  (Rosenheim  and  Itzig), 
A.,  i,  740. 

double  salt  of  platinum  and  potassium 
(VfezEs),  A.,  i,  572. 

potassium  salt,  heat  of  formation  of 
(Massol),  a.,  ii,  80. 

praseodymium  salt  (Scheele),  A., 
ii,  100. 

double  salts  of  tin  with  potassium  and 
barium  (Rosenheim  and  Platsch), 
A.,  i,  572. 

uranous  salt  of  ( Aloy),  A. ,  ii,  599. 

double  uranium  salts  with  potass- 
ium, sodium,  ammonium,  cfesium, 
lithium,  and  barium  (Rosenheim 
and  Lienau),  A.,  i,  569. 

vanadium,  ammonium,  and  potassium 
double  salts  (PicciNi  and  Brizzi), 
A.,  ii,  298, 

Z-amylic  salt,  molecular  rotation  of 
(Walden),  a.,  ii,  622. 

mono-ethylic  salt,  phenylhydrazide  of, 
formation  of  (Botjveault),  A., 
i,  416. 

ethylic  salt,  specific  heat  and  heat  of 
vaporisation  of  (Luginin),  A., 
ii,  269. 


Oxalic    acid,    ethylic   salt,    velocity  of 

hydrolysis  of,  in  aqueous  alcoholic 

solution     (Kistiakowsky),     A., 

ii,  13. 

condensation    of    with    ethylic    /3- 

methylglutarate,  ethylic  )3-phenyl- 

glutarate, and  ethylic  )8)3-dimethyl- 

glutarate  (Dieckmann),  A, ,  i,  676. 

Oxalic  acid,  dia.mino-.  See  Glycollic  acid. 

diamine-. 

dichloTO;  methylic  salt.   See  Methoxy- 

dichloroacetic  acid,  methylic  salt, 
imino-.     See  Glycollic  acid,  imino-. 
Oxalochlorides,  estimation  of  oxalic  acid 
in,   by  means  of   cerium   (Job),    A., 
ii,  334. 
Oxalylamidoguanidine     (Thiele     and 

Manchot),  a.,  i,  167. 
Oxalylphenylamidognanidine,  picrate  of 

(CuNEo),  A.,  i,  550. 
Oxamic  acid,  elimination  of,   from  the 

organism  (Schwarz),  A.,  ii,  164. 
Oxamide,   mercury   compound   of,    con- 
stitution of  (Kieseritzky),  a.,  ii,  395. 
eOxamidophenylnaphthaplienazoniuiii 
anhydride  (Kehrmann  and  Locher), 
A.,  i,  82. 
Oxanilylthiocarbimide  (Dixon),  T,,  409; 

P.,  1899,  65. 
«so-Oxazole,  j8-nitro-  (Hill  and  Torrey), 

A.,  i,  789. 
Oxazolone,  chloro-  (Hanriot  and  Rey- 

naud),  a.,  i,  723. 
Oxazolones,    preparation  of  (Japp  and 

Findlay),  T.,  1027  ;  P.,  1899,  165. 
Oxidation,    animal,    relation    of    iron- 
nucleins,    bionucleins,    and    enzymes 
(Sacharoff),  a.,  ii,  787. 
Oxides,  crystalline  double  (Dufau),  A., 

ii,  225. 
Oxidising  ferments.     See  Oxydase. 
Oximes,  constitution  of  (Pope),  T.,  1109. 
formed  from  a  decomposition  product 
of  dimethylindazone  oxime  (Bam- 
berger and  Weeler),  A.,  i,  124. 
behaviour  of,  towards  diazo-compounds 

(Bamberger),  A.,  i,  589. 
stereoisomeric,  stability  of,  in  presence 
of  acids  and  alkalis  (Abegg),  A., 
i,  327. 
Oximes.     See  also  : — 
Acetaldoximedisulphonic  acid. 
Acetoxime. 
Acetylcaraphoroxime. 
Acetyldimethylheptoic  oxime. 
Acetylwoheptyldioxime. 
)8a-Acetylisoheptylphenylhydraz- 

oxime. 
Acetylisohexyldioxime. 
iSo-Acetyhwhexylphenylhydrazoxime. 
Acetylmethylheptenoneoxime, 
Acetylpalmityldioxime, 
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Oximes.     See  : — 

Acetyl  p)Midylacetonyloxime. 

Aeetylqninoneoxime. 

Acetylstearyldioxime. 

Acid,  CioHigOa,  oxime  of. 

Aldoximephenoxyacetic  acid. 

Anilinobenzylacetoacetic  acid  oxime. 

Benzenylanilidoxiine. 

Benzenylazoxime, 

Benzenylpiperidoxime. 

Benzenyltoluidoxime. 

Benzhydroximic  acid. 

Benzildioximes. 

Benzoylacetonoxime. 

Benzoylfurfuranoxime. 

Benzyl  o-ethyl  benzyl  ketoxime. 

Benzylmethylketoxime-o-carboxylic 

acid. 
Benzyloxybenzaldoxime. 
Benzylphenylacetoxime. 
Benzylsalicylal  doxime. 
iso-Butylideneacetoxime. 
wo-Campheniloneoxime. 
Camphoroxime. 

Carbonic  acid,  imiuo-,  dioxime  of. 
Carvyldioxime. 
Dibenzenylazoxime. 
Dibenzoyldiphenylbutadienedioxime. 
D  ibenzoyldipheny  Ibute  nedioxime . 
Dibenzoylpropanedioxime. 
Dibenzyl  ketoxime. 
Dicampherylic  acid  oxime. 
Diethoxydiphenyltetrahydropyrone- 

oxime. 
Diethylindolenineformamidoxime. 
Diethylindoleuineformoxime. 
j8-Digitogenic  acid,  oxime  of. 
Digitoseoxime. 

Dihydroxydipyridyldiquinonedioxime. 
Diketophenoheptamethylenedioxinie. 
Dimethoxydiphenyltetrahydropyrone- 

oxime. 
Dimethylallylmalonic     acid,     ethylic 

salt,  oxime  of. 
Dimetliylbenzaldoxime. 
Dimethylc?/cZohexanoneoxime. 
Dimethylindazoneoxime. 
Dim  etby  lindoleninef ormoxi  me. 
aa-Dimethylketohexamethyleneoxime. 
Dimetliylsalicylaldoxime. 
Dipentamethenylpinacolinoxirae. 
Diphenylacetylacrylic  oxime. 
Diphenylbuteneoneoxime. 
Diphenylcarbamideoxime. 
Diphenyltetrahydropyroneoxime. 
Diphthalidedimethylketoxime. 
Ethaneprotocatechuio  aldoxime. 
Ethyl  butyl  diketoxime. 
Ethyl  heptadecyl  ketoxime. 
Ethyl  propyl  diketoxime. 
Furfurylmethylc^/cZohexenoneoxime. 
ci/cZo- Hexanoneoxime, 


Oximes.     See  : — 
o-Hydroxyacetophenoneoxirae. 
m-Hydroxybenzaldoxime. 
Hydroxycaroneoxime. 
7-  Hydroxy  dimethylacetoacetic      acid , 

oximido-lactone  of. 
Hydroxymethylbenzophenoneoxime, 
Hydroxyphenoxyacetoxime. 
Ketoterpinoxime. 
Ketotetrahydronaphthaleneoxime. 
Malonic  aldehyde  aniloxime. 
Malonic  dialdoxime. 
Mesityloximes. 
Methoximidoxazoloneoxime. 
Methoxyphenylci/cZohexenoneoxlme. 
Methoxyphenylmethylc^/cZohexenone- 

oxime. 
Methyl   amyl  diketone,    phenylhydr- 

azoxime  of. 
Methyl  isoa.myl  diketoxime. 
Methyl  butyl  diketoxime. 
Methylcinnamylideneacetoneoxime. 
Methylcinnamylideneacetophenone- 

oxime. 
Methyl  ethyl  glyoxime. 
Methylglyoximecarboxylic  acid. 
Methylgranatonineoxime. 
Methylindoleoxime. 
Methyl  nonyl  ketoxime. 
Methylct/cZopentanoneoxime. 
Methyksopropylct/cZohexanoneoxime. 
Methylpropylketoxime. 
Methyltriphenylci/cZohexenoncoxime. 
Oximidomethylisoxazoloneoxime. 
Phenylbenzaldehydeoxime. 
Phenyldimethylketopyrrolidineoxime. 
;:  Phenylindole,  ilsonitroso-. 
PhenylmethylcycZohexanoneoxime. 
Phenylmethylci/cZohexenoneoxime. 
Phenyl  methyl  ketoxime. 
Phenyloximido-oxazolone. 
Phenyl  phthalidemethyl  ketoxime. 
Phenylpyrazolone,  wonitroso-. 
Phenyl-o-xylylketoximecarboxylic 

acid. 
Phoronediacetic  acid,  oxime  of. 
Phthalidedimethyl  ketoximes. 
Pinacolinoxime. 
Piperidylacetoxime. 
Piperiloxime. 
Piperonylidenedlacetoacetic    acid , 

oxime  of. 
Piperonylmethylcj/cZohexenoneoxime. 
Propionylethylbenzeneoxime. 
Propiouylhydroxypropionic    acid, 

oxime  of. 
wo-Propylphenylmethylc2/cZohexenone- 

oxime. 
wo-Propylphenylmethylc2/cZohexenone- 

dicarboxylic  acid,  oxime  of. 
Pulegenacetoneoxime. 
Pyridylacetonylchloride,  oxinie  of. 
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Oximes.     See  : — 

Pyridylacetophenyl  bromide,  oxime  of. 

Pyrroline,  tsonitroso-. 

Quinonedioximo. 

Quinoneoxiine. 

Quinoneoximesemicarbazone, 

Santonic  acid,  oximes  of. 

Santonin-oxime. 

Tetraketohydronaphthaleneoxime. 

Toluenedioximes. 

Toluquinoneoxime. 

^-Toluylideneacetophenoneoxime. 

Tolylacetodinitrileoxime. 

Triacetonylaminetrioxime. 

Triazendicarbamidine  amidoxime. 

Trimethylacetonylammonium  chloride, 

oxime  of. 
Trimethylacetophenylammonium 

bromide,  oxime  of. 
Triphenylpyridineoximes. 
Vanillinoxime. 
Oxindole,  heats  of  combustion  and  form- 
ation of  (Berthelot  and  ANDHife),  A., 
ii,  400. 
Oxycannabin       {nitrocannabinolactone) , 
and   salts,    oxidation    and    reduction 
products  (Wood,  Spivey,  and  Easter- 
field),  T.,  29—32;  P.,  1898,  185. 
Oxycellulose  (Bumcke  and  Wolffen- 

stein),  a.,  i,  852. 
colour  reactions  of   (Jandrier),   A., 

i,  788. 
osazones  (Vignon),  A.,  i,  560. 
Oxycellulose,    nitro-,    action  of    potash 
on,  and  its  constitution  (Vignon),  A,, 
i,  242. 
Oxycelluloses   (Faber    and    Tollens), 

A.,  i,  854. 
composition       of       (Zanotti),      A  , 

i,  851. 
Oxydase,    presence    of,   in    aconite  and 

belladonna  plants   (Lepinois),   A., 

i,  653. 
secretion     of    a     colour-forming,    by 

Bacillus  coli  (Roux),  A.,  ii,  444. 
of  indigo  leaves,  action  of  various  re- 
agents on  (Br:6audat),  A.,  i,  832. 
from  hellebore  (Vadam),  A.,  ii,  683. 
of  the  liver  (Jacoby),  A.,  ii,  778. 
o,  )8,  and  7- Oxydase,  and  their  distribu- 
tion in  plants  (Gruss),  A.,  i,  314. 
Oxydases,   the  proteid    radicle   of    (de 

Rey-Pailhade),  a.,  i,  180. 
Oxydigitogenic     acid     (Kiliani     and 

WiNDAUs),  A.,  i,  933. 
Oxygen,  in  stellar  atmospheres  (Gill), 

A.,  ii,  718. 
in  the  atmosphere  and  in  the  earth's 

crust  (Stoney),  A.,  ii,  593, 
atomic  weight  of  (Dewar),  P.,    1898, 

175  ;  (Keiser),  A.,  ii,  88  ;  (Leduc), 

A.,  ii,  475. 


Oxygen,'the  standard  for  atomic  weights 

(Landolt,    Ostwald,    and     Seu- 

bert),  a.,  ii,  86, 
quadrivalence  of  (Collie  and  Tiokle), 

T.,  710;  P.,  1899,  148. 
ionic  charges  produced  in,  byRontgen 

rays  (Townsend),  A.,  ii,  730. 
liquid,    magnetic    susceptibility    and 

permeability      of     (Fleming     and 

Dewar),  A.,  ii,  544. 
boiling    point    of    (Ladenburg    and 

KRtJGEL),  A.,  ii,  545. 
diffusion     of,      through     caoutchouc 

(d'Arsonval),  a.,  i,  772. 
liquid,  density  of,  and  of  mixtures  of, 

with    nitrogen     (Ladenburg    and 

Krugel),  a.,  ii,  208,  467. 
compressibility  of  mixtures  of,  with 

hydrogen  (Berthelot  and  Sacer- 

dote),  a.,  ii,  404. 
compressed,  solution  of  bromine  and 

iodine  in  (Villard),  A.,  ii,  143. 
seolopile  (Gawalowski),  A. ,  ii,  362. 
rendering  active    ("  Activirung")    of 

(ENGLERandWEISSBERG),  A.,  i,  221. 
combination  of,  with  hydrogen,  heat 

evolved  in  (Platner),  A.,  ii,  628. 
non-explosive    combination    of,    with 

hydrogen  (Bodenstein),  A.,  ii,  733. 
combination    of,    with    hydrogen    or 

carbon  monoxide,  at  different  tem- 
peratures (Holier),  A.,  ii,  85. 
inflammability  of  mixtures  of,   with 

methane     or      carbon      monoxide 

(Emich),  a.,  ii,  13. 
combination  of,  with  nitrogen,  under 

influence  of  electric  discharge  (Ber- 
thelot), A.,  ii,  648. 
at  high  pressure,  pathological  action 

of,  on  the  lungs  (Lorrain  Smith), 

A.,  ii,  316. 
lack  of,  physiological  effects  of  (Zoet- 

hout),  A.,  ii,  235. 
action    of,    on    seeds    and    seedlings 

(Sandsten),  a.,  ii,  320. 
influence  of,   on    yeast    fermentation 

(Buchxer  and  Rapp),  A.,  ii,  169. 
estimation  of,  in  copper  (Lucas),  A., 

ii,  52. 
estimation  of,  in  gaseous-  mixtures,  by 

titration  (Chlopin),  A. ,  ii,  574. 
estimation    of,     dissolved    in    water 

(Florence),  A.,  ii,  179  ;  (Mackay 

and  Middleton),  A.,  ii,  244  ;  (L6vy 

and  Marboutin),  A.,  ii,  381 ;  (Ger- 

land),  A.,ii,  697. 
"  Oxyheptic  acid."     See  iso-Propylmes- 

aconic  acid. 
2-0xy-7-metliylpurine    (Fischer),     A., 

i,  175. 
Oxypeucedanin  (Schmidt,  Jassoy,  and 
Haensel),  a.,  i,  378. 
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l-Oxy-l-propylpiperidinesulphonic    an- 
hydride (AuERBACH  and  Wolffen- 

STEiN),  A.,  i,  936. 
Oxyprotosulphonic  acid,  oxidation  pro- 
ducts of  (Bernert),  a.,  i,  315. 
Oxyptomaine     {collidone),     and     salts 

(Oechsner  de  Coninck),  a.,  i,  830. 
.8-Oxypurine,      6-cliloro-2-amino-,     and 
6-iodo-2-amino-  (Fischer),  A.,  i,  176. 
Oxyroccellic  acid  from  Pulveraria  fari- 
7iosa,  and  its  barium  salt  (Hesse),  A., 
i,  386. 
per-Oxyprotoic  acid,  resolution  of,  into 
two  substances  (Bernert),  A.,  i,  316. 
Ozone,  preparation  of  (Otto),  A.,  ii,  282. 
density  and  molecular  weight  of  (La- 
denburg),  a.,  ii,  89,  281  ;  (Stae- 
del  ;  Groger),  A.,  ii,  150. 
concentration  of,  and  its  density  and 
boiling    point    (Ladenburg),    A., 
ii,  18. 
sterilisation    of    drinking    water    by 
(Marmier    and    Abraham),     A., 
ii,  506. 
distinction  between  nitrous  acid,  hy- 
drogen peroxide  and  (Erlwein  and 
Weyl),  a.,  ii,  179. 


Palseopicrite  from  Nassau  (Brauns),  A., 

ii,  36. 
PalaBotrocliis,  origin  of   (Diller),   A., 

ii,  499. 
Palagonite    from    Franz    Josef     Land 

(Teall),  a.,  ii,  162. 
Palladium,  commercial,  purity  of  (My- 
Lius  and  Dietz),  A.,  ii,  160. 
absorption  of  gases  by,  at  low  tempera- 
tures (Hemptinne),  a.,  ii,  146. 
sponge,  occlusion  of  gases  by  (Hemp- 
tinne), A.,  ii,  228. 
action  of,  on  sulphuric  acid  (Adie)  P., 

1899,  133. 
reductions  in  the  presence  of  (Zelin- 

8KY),  A.,  i,  181. 
reduction  of  cupric  hypophosphite  and 
of  bismuth  or  antimony  salts   by 
(Engel),  a.,  ii,  750. 
Palladium  ammonium  chloride,  electro- 
lysis  of  (Cowper-Coles)    a., 
ii,  765. 
dissociation  of,  change  of  entropy 
in  (Matignon),  A.,  ii,  273. 
Palladium  organic  compounds  : — 
Palladi-  and  Pallado-dipyridine  chlor- 
ides (Rosenheim  and  Maass),  A., 
i,  163. 
Pallado- oxalic    acid,    potassium     salt 
(Vi:zEs),  A,,  i,  672. 
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Palladium,   estimation  and  separation 
of:— 

estimation  of  gold  in  presence  of  (Kol- 
lock),  a.,  ii,  811. 

separation    of  tellurium    from   (Jan- 
NASCH  and  Muller),  A.,  ii,  60. 
Palmitamide,  action  of  bromine  on,  in 

presence    of   sodium    ethoxi<le    (Jef- 
freys), A.,  i,  731. 
Palmitic  acid  in  ancient  cements  (Dor- 
ner),  a.,  ii,  554. 

physical  constants  of  (Scheij),  A., 
i,  668. 

boiling  point  of,  in  a  vacuum  (Krafft), 
A.,  ii,  464. 

and  sodium  salt,  melting  points  of, 
and  temperature  of  solidification  of 
solutions  of  (Krafft),  A.,  ii,  471. 

solidifying  points  of  mixtures  of,  with 
steaiic  acid  (Visser),  A.,  i,  255. 

action  of  acetic  anhydride  on  ;  also 
anhydride  (Albitzky),  A.,  i,  862. 

estimation  of  (Twitchell),  A., 
ii,  69. 

separation  of,  from  other  fatty  acids 
(Holzmann),  a.,  ii,  68. 
Palmitic  acid,  sodium  salt,  influence  of, 
on  the  boiling  point  of  water  or  al- 
cohol (Krafft),  A.,  ii,  470. 

amylic  salt,  density,  specific  rotation, 
and  molecular  volume  of  (Frank- 
land),  T.,  358. 

methylamine  salt,  colloidal  nature  of 
(Krafft),  A.,  ii,  473. 
Pancreas,   action  of,    on  alcoholic    fer- 
mentation   (Lupine   and    Martz), 
A.,  ii,  442. 

causes  of  diabetes  following  extirpation 
of  (Tuckett),  a.,  ii,  676. 
Pancreatic  juice,  action  of,  on  albumin 
(Harlay),  a.,  i,  835. 

influence  of  acids  and  alkalis  on  the 
diastatic  action  of  (Rachford),  A., 
ii,  567. 
Papain,  separation  of  iron-nuclein  froni 

(Sacharoff),  a.,  ii,  786. 
Papaverine,  heat  of  combustion  and  for- 
mation of,  and  of  combination  with 
hydrochloric     acid    (Leroy),     A., 
ii,  631. 

viscosity  of  undercooled  (Tammann), 
A.,  ii,  272. 

action     of    o-xylylenic    bromide     on 
(Scholtz),  a.,  i,  649. 
Paper,    estimation    of  woody    fibre    in 

(Piutti),  a.,  ii,  340. 
Parabanic  acid  {oxalylcarhamide),  mar- 

cury    compound    of,    constitution    of 

(Kieseritzky),  a.,  ii,  395. 
Paraconic  acid,  formation  of,  from  the 

reduction  of  aconic  acid  (Reitter),  A., 

i,  115. 
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Paraffin,  volatilisation  of,  in  compressed 
gases  (Villard),  A.,  ii,  143. 
as    an    adulterant    of    oleomargarine 
(Geisler),  a.,  ii,  710. 
Paraffins,  direct  nitration  of  (Woestall), 
A.,  i,  399. 
sulphonation  of  (Worstall),  A.,  i,  18. 
higher,      interval     between    melting 
points  and  boiling  points  of,  under 
diminished  pressure  (Krafft),  A., 
ii,  465. 
normal,    purification  of,   by  means  of 
chlorosiilphonic  acid  (Young),   T., 
172  ;  P.,  1899,  22. 
Paralaurionite    from    Chili    (Ahzruni, 
Thadd:6eff,    and    Dannenberg), 
A.,  ii,  563. 
from    Laurion,    Greece    (Smith    and 
Prior),  A.,  ii,  432. 
Paramide,   preparation  of  (Mathews), 

A.,  i,  58. 
Paramcecium,      motor     reactions      and 
chemotaxis      in      (Jennings),       A., 
ii,  440. 
Parapyruvic  acid,  and  its  salts  (Wolff), 

A.,  i,  483. 
Parellic   acid,    presence  of^   in  various 
lichens  ;  properties  and  salts  (Hesse), 
A.,  i,  383,  384. 
Parellinic  acid  (Hesse),  A.,  i,  384. 
Parisite   from  Montana   and   Colombia 
(PENFiELDand  Warren),  A.,  ii,  600. 
Parmelia  capcrata    and  P.   fttliginosa, 
P.  perlata  and  P.  tihacca,  constituents 
of,  (Hesse),  A.,  i,  882,  386. 
Parmelia     glomcUifcra,      presence    *  of 

glomelliferin  in  (Zopf),  A.,  i,  716. 
Parmelia  omphalodcs,  atranoric  acid  and 
stereocaulic    acid    from    (Zopf),    A., 
i,  717. 
Parmelialic    acid,     identity    of,     with 
lecanoric  acid   (Hesse),   A.,   i,  382; 
(Zopf),  A.,  i,  716. 
Partition.     See  Affinity  chemical. 
Patrinite.     See  Aikinite. 
Peas.     See  Agricultural  chemistry. 
Peat,    from    N.     Carolina,     vanadium, 
chromium  and  titanium  in  (Basker- 
ville),  a.,  ii,  666. 
from  Holland,  chalybite  and  vivianite 

in  (Bemmelen),  A.,  ii,  371. 
from     Mecklenburg,     vivianite     and 
chalybite      in      (Gaertner),      A., 
ii,  302. 
Pectin  from  gentian  root,  hydrolysis  of, 
to  arabinose  and  action  of  diastase 
on  (BouRQUELOT  and    H^rissey), 
A.,  i,  93. 
from  quince  (Jayillier),  A.,  i,  822. 
of  fruit  of   wild    rose   (Bourquelot 
and  H^rissey),  A.,  i,  652,  967. 
Pectins  (Boukquelot),  A.,  i,  652. 


Pectinase,  presence    of,    in  germinated 

barley  and  action  on  pectins  (Bour- 
quelot), A.,  i,   652  ;    (Bourquelot 

and  Hi;:ris8Ey),  A.,  i,  653. 
Pectose  from  gentian  root,  hydrolysis  of 

(Bourquelot    and    H^rissey),    A., 

i,  93. 
Pelitisation    of    felspars    (Loewinson- 

Lessing),  a.,  ii,  767. 
Pelletierine,    estimation  of,    in    pome- 
granate bark  (Ewers),  A.,  ii,  548. 
Pelosine,    identity    of,    with  bebeerine 

(ScHOLTz),  A.,  i,  651. 
Penicillium    glaucum,    composition    of 
(Marschall),  a.,  ii,  44. 

absence  of  pentosans  in  (  Menozzi),  A., 
ii,  683. 

occurrence  of  mannin  in  (Zanotti), 
A.,  i,  851. 

action  of  copper  and  ammonium  sul- 
phates on  (Maillard),  A.,  ii,  570. 

action    of,    on   dextrin    (Petit),    A., 
i,  559. 

action  of,  on  glucosides  (Puriewitsch), 
A.,  ii,  683. 
Pentacetyldextrose  (Ryan),   P.,    1899, 

196  ;  (Skraup  and  Hambubger),  A., 

i,  852. 
Pentadecylamine,  and  the  action  of  carbon 

disulphide,  phosgene,  and  sodium  nitrite 

on  (Jeffreys)  A. ,  i,  730. 
Pentadecyl-carbamic  acid,  -dithiocarb- 

amic  acid,  -carbimide,  -thiocarbimide, 

and  -phenylcarbamide  (Jeffreys),  A., 

i,  730,  731. 
Pentadecylic   alcohol   and   pheuylcarb- 

amate  (Jeffreys),  A.,  i,  731. 
i   Pentaglycol   bromide   (Gustayson  and 
I       Popper),  A.,  i,  263. 
Pentahydroxybenzophenone.     See  Mac 

lurin. 
Pentamethenylic  ethylic  ether  (Meiser), 

A.,  i,  742. 
Pentamethyldihydroquinoline,  and  salts 

(PicciNiNi),  A.,  i,  76. 
Pentamethyldiphenylmethane     (Weil- 

ER),  A.,  i,  703. 
Pentamethylene     1  : 4-disulphide,     and 

1  : 4-disulphone     (Autenrieth     and 

Wolff),  A.,  i,  581. 
Pentamethylene.   See  also  cycZo-Pentane. 
Pentamethylene-2-methylpyrrolidinium 

bromide.     See  (;7/c/y-Pentane-2-niethyl- 

pyrrolidinium  bromide. 
Pentamethylphloroglucinol,  preparation 

of,  and  mouoraethylic  ether  (Reisch), 

A.,  i,  803,  804. 
?i-Pentane,  from  the  decomposition  of  hex- 
j  ane  by  aluminium  chloride  (Fbiedel 

1  and  Gorgeu),  A.,  i,  181. 

thermal    properties   of    (Rose-Innes 
and  Young),  A.,  ii,  587. 
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n-Pentane,  viscosity  coefficient  of  (Guye 

and  Friderich),  A.,  ii,  358. 
?i-Pentane,     o-     and    )8-2  :  4.-dia,mmo-, 
action  of  sodium  acetate  on  ;  also 
their  ethenyl  derivatives  and  salts 
(Harries  and  Haga),  A.,  i,  562. 
aS-dihromo-,    condensation    of,    with 
aniline,     o-toluidine,     ^-toluidine, 
m-nitraniline,        and        piperidine 
(ScHOLTZ    and    Friemehlt),    A., 
i,  541. 
tetrabvomo-,   from  action  of  bromine 
on   isoprene   c^ibromide   (Mokiew^- 
vSKy),  a.,  i,  727. 
3-bromo-2-amino-,     from     action     of 
hydrobromic  acid  on  aminodiethyl- 
carbinol ;  also  its  hydrobromide  and 
picrate  (Janecke),  A.,  i,  477. 
«50nitro-,      and      its      sodium      salt 

(Hantzsch  and  Veit),  A, ,  i,  402. 
c^mitro-,  from  the  action  of  nitric  acid 
on  ethyl  amyl  ketone  (Fileti  and 
PoNZio),  A,,  i,  111. 
iso-Pentane  (2-niethylbutane,  isopropyl- 
ethane,     trimethylethane),    thermal 
properties,  and  density  of  (Young), 
A.,  ii,  633. 
specific  volume  of  (Leduc),  A.,ii,  729. 
t50-Pentane,  ^y-dihiomo-,  action  of  zinc 
dust  on  (Ipatieff),  A.,  i,  470. 
7S-c^ibromo-,  and  the  action  of  zinc 

dust  on  it  (Ipatieff),  A.,  i,  470. 
di-   and    ^n-chloro-,    from    action  of 
chlorine     on     ^er^.amylic     alcohol 
(Brocket),  A.,  i,  100. 
Pentane      (tetramethylmethane)      from 
Caucasian  naphtha  (Markownikoff), 
A.,  i,  554. 
c?/c^o- Pentane  (pentamethyleTie),  action  of 
nitrosulphuric  acid  on   (Markowni- 
koff), A.,  i,  553. 
Pentanedicarboxylic  acids.     See  : — 
Butylmalonic  acid. 
Dimethylglutaric  acids. 
?i-Pimelic  acid. 
Propylsuccinic  acid. 
Trimethylsuccinic  acid. 
c?/cZo- Pentanediol,  and   diacetyl  deriva- 
tive and  diphenylurethane  (Meiser), 
A.,  i,  742. 
c2/cZo-Pentane-2-niethylpyrrolidiniuin 
bromide    (Scholtz  and  Friemehlt, 
A.,  i,  541. 
Pentanetetracarboxylic  acid.     See   8j8- 
Dimethylpropanetetracarboxylic  acid . 
Pentanetricarboxylic  acid.     See  fifi-Bi- 

metbylpropanetricarboxylic  acid. 
cydo-'Penta.iLol,   and    its    chloro-deriva- 
tives,     and     their      phenylurethanes 
(Meiser),  a.,  i,  741,  742. 
Pentaphenylbiguanide     (Schall),    A., 
i,  280. 


Pentene.     See  Amylene. 
ct/cZo-Pentenic     oxide    (Meiser),     A., 

i,  742. 
Pentenoic  acid  {allylacetic  acid),  and  its 
chloride,  amide,  and  nitrile  (Henry 
and  Aschmann),  A.,  i,  257. 
Pentenoic  acid  {0-dimethylacrylic  acid), 
and  its  oxidation  ;  also  its  ethylic 
salt  (Crossley  and  Le  Sueur,  T., 
164;  P.,  1898,  219. 
nitrile  of  (Henry),  A.,  i,  257. 
ethylic    salt   (Bischoff    and   Bern- 
hard),  a.,  i,  202. 
condensation  of,   with  the  sodium 
derivative  of  ethylic  cyanacetate 
(Perkin  and  Thorpe),  T.,  52. 
Pentenoic  acid  {a-ethylacrylic  acid),  and 
its  salts,   and  oxidation  (Semenoff), 
A.,  ii,  866. 
Pentenoic  acid  {fi-ethylacrylic  acid),  and 
its   oxidation ;     also    its   ethylic   salt 
(Crossley  and  Le  Sueur),  T.,  166  ; 
P.,  1898,  219. 
Pentenoic    acid     {tiglic    acid,    methyl- 
crotonic  acid),  from    condensation  of 
acetaldehyde    with      propionic     acid 
(Kietreiber),  a.,  331. 
Pentinene   {isoprene),   action    of   hypo- 
chlorous  acid  and  bromine  on  ;   also 
its  dihxomi^Q  and  c^ibromhydrin  (Mo- 
kiewsky),  a.,  i,  726. 
Pentonic  acid,  from  acid  hydrolysis  of 
maltodextrinic  acids,  and  its  calcium 
salt  (Brown  and  Millar),  T.,  298  ; 
P.,  1899,12. 
Pentosans,  rdle  of,  in  the  manufacture 
of  crude  sugar  (Komers  and  Stift), 
A.,  i,  185. 
estimation  of  (Warnier),  A.,  ii,  339. 
estimation   of,    and  use   of,    in    food 
analysis  (Hehner  and  Skertchly), 
A.,  ii,  702. 
estimation  of,  in  presence  of  sucrose 
(Andrlik),  a.,  ii,  818. 
Pentose,  origin  of,  in  the  living  body, 
and  tests  for,  in  urine  (Salkowski), 
a.,  ii,  679. 
Pentoses,    estimation     of     methylated 

(Votocek),  a.,  ii,  701.  ; 
Pentyl-.     See  Amyl-. 
Pentylenedicarboxylic  acids  : — 
Dimethylaticonie  acid. 
Dimethylcitraconic  acid.' 
Dimethylglutaconic  acid. 
Dimethylitaconic  acid. 
Dimethylmesaconic  acid. 
Ethylcitraconic  acid. 
Ethylitaconic  acid. 
Ethylmesaconic  acid. 
Teraconic  acid. 
Peppermint,    French    essence    of,    pro- 
perties of  (Charabot),  a.,  i,  441. 
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Pepsin,  action  of  heat  on  (Haklay),  A., 
i,  967. 
action  of,  on  albumin  (Harlay),  A., 

i,  835. 
ultimate  action  of,  on  fibrin  (Harlay), 

A.,  i,  656. 
solvent    power      of ;    estimation    of 
(Effront),  a.,  i,  832. 
Feptase,  presence  of  a,   in  malt  (Lasz- 

czynski),  a.,  ii,  793. 
Peptone,  physiological  action  of  (Thomp- 
son), A.,  ii,  604,  677. 
Witte's,      absorption      spectrum      of 
(Blyth),  T.,  1163. 
the  albumose  of  (Schrotter),  A., 
i,  316. 
Peptones,   molecular  weights   of  (Vau- 
BEL),  A.,  i,  839. 
presence    of,    in     beet    sugar    juices 

(Rumpler),  A.,ii,  507. 
solubility  of.   in  alcohol  (Effront), 

A.,  i,  835.' 
action  of  formaldehyde  on  (Lepierre), 

A.,  i,  654. 
physiological  action  of  (Chittenden, 
SIendel,    and    Henderson),    A., 
ii,  233. 
in   pancreas,   action  of,     on  alcoholic 
fermentation  (Lupine  and  Martz), 
A.,  ii,  442. 
detection  of  (Gnezda),  A.,  ii,  715. 
detection  of,  in  urine  (Freund),   A., 

ii,  195. 
estimation  of  (Effront),  A.,  ii,  716. 
separation      of      albumoses      from 
(MiJLLER),  A.,  ii,  136. 
Periclase     from     Sweden,      origin     of 

(Sjogren),  A.,  ii,  760. 
Peridote,    action   of  hydrogen   sulphide 

on  (Didier),  a.,  ii,  596. 
Periodic   system,   position  of  argon  in 

(PicciNi),  A.,  ii,  645. 
Peronine.     See  Morphine  benzylic  ether. 
Peroxides,   constitution  of    (Melikoff 

and  Pissarjewsky),  A.,  ii,  31. 
Perseitol,  condensation  of  benzaldehyde 
with  (de   Buuyn  and  Alberda  van 
Ekenstein),  a.,  i,  662. 
Pertusarene,  Pertusaric  acid,  Pertusa- 
rin,  and  Pertusaridin  from  Pertusaria 
communis  (Hesse),  A.,  i,  383. 
Peruviol,  and  its  cinnamoyl  derivative 
and  bromination  (Thoms),  A.,  i,  715. 
Petalite  from  the  Caucasus  (Jerem^eff), 

A.,  ii,  108. 
Petit-grain,     oil    of     (Chaeabot    and 

Fillet),  A.,  i,  620,  711. 
Petroleum    from    Hungary    (John   and 
Eichleiter  ;  Kalecsinszky),   A., 
ii,  493. 
Italian      (Cecchi-Mengarini),      A., 
i,  841. 


Petroleum,  diffusion  coeflacient  of,  across 
vulcanised  caoutchouc  (Flusin),  A., 
ii,  205. 

light,  and  water,  mutual  solubilities 
of  (Herz),  a.,  ii,  83. 

detection  of,  in  tui-pentine  (Schreiber 
and  Zetzsche),  A.,  ii,  815. 

estimation  of  light  (Richmond),  A., 
ii,  699. 

estimation  of  alcohol  and  ether  in 
presence  of  light  (Richmond),  A., 
ii,  698. 

estimation  of  sulphur  in  (Fileti),  A., 
ii,  575. 
Peucedanin  {imperatorin),   viscosity  of 
undercooled  (Tammann),  A.,  ii,  272. 

velocity  of  crystallisation  of  (Bogo- 
jawlensky),  a.,  ii,  206. 

and  action  of  bromine  on  (Schmidt, 
Jassoy,  and  Haensel),  A.,  i,  377. 
Phacolite,    vapour    pressure    of   (Tam- 
mann), A.,  ii,  8. 
Phaseolios  miUtiflorus.     See  Agricultural 

chemistry. 
Phenacetin,     o-bromo-    (Vaubel),    A., 
i,  700. 

cD-bromo-  (Hinsberg),  A.,  i,  496. 
CD-Phenacetin,  o-chloro-  (Reverdin  aud 

During),  A.,  i,  267. 
Phenacetolin    as    an    indicator    ("SV ad- 
dell),  A  ,  ii,  83. 
Phenacylbromocinnamic  acid  (Thiele 

andMAYR),  A.,  i,  610. 
Phenacylcinnamic  acid  (Thiele),   A., 

i,  217,  609. 
Phenacylcyanacetic     acid     (a-cyano-P- 

bcnzoylpropionic    acid),   alkylic  salts, 

and   the    action   of  potash    on   them 

(Klobb),  A.,  i,  114. 
Phenacylhydrocinnamic  acid  (Thiele), 

A.,  i,  217  ;  (Thiele  and  Mayr),  A., 

i,  611. 
Phenacylic  iodide.      See  Acetophenone, 

cD-iodo-. 
Phenacyllaevulic    acid.       See    Phenyl- 

4  :  7-diketohexanecarboxylic  acid. 
Phenacylmethylcinnamic  acid  and  salts 

(Thiele),  A.,  i,  610. 
9 -Phenacylphenan  throne,  9-amino-, 

(Japp  and  Meldrum),  T.,  1034;  P., 

1899,  166. 
Phenakite   from  Bohemia  (Preis),   A., 

ii,  668. 
Phenanthraquinone,  interaction  of,  with 

acetophenone  in  presence  of  ammonia 

(Japp  and  Meldrum),  T.,  1032;  P., 

1899,  166. 
Phenanthraquinone -j:>-nitrophenylhydr - 

aaone  (Hyde),  A.,  i,  689. 
Phenanthrene,  equilibrium  between  benz- 
ene,    carbazole     aud     (Bruni),     A., 

ii,  406. 
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a-Phenanthroline  (Blau),  A.,  i,  388. 
Phenantriazine,    amino-    (Thiele    and 

Bihan),  a.,  i,  47. 
Phenegol,  o-nitrophenol-ji>-sulphonate  of 
mercury  and  potassium  (Gautrelet), 
i,  802. 
i-a-Phenethylamine  hydrochloride   and 
jtlatinochloride ;     rotatory    power    of 
(Pope  and  Harvey),  T.,  1110;   P., 
1899,  200. 
Phenethylsuccinic  acid,  and  anhydride 
(Thiele    and    Meisenheimer),    A., 
i,  603. 
Phenetidine,  o-amino-,  diacetyl  deriva- 
tive of  (Cohen),  A.,  ii,  944. 
o-amino-,      physiological     action     of 
(CoHN),  A.,  ii,  781. 
Phenetoil,    synthesis  of(MouiiEu),  A., 
i,  495. 
2  :  Q-dihromo-,  action  of  sulphonating 
agents  on  (Armstrong),  P.,  1899, 
178. 
o-bromo-j3-amino,  and  picrate  ;  ^-bromo- 
o-amino-,  picrate  and  acetyl  deriva- 
tive ;    2  :  4-bromonitro-,    trihromo- ; 
jo-chloro-o-amino-salts,    and    acetyl 
derivative ;     o-chloro-^-amino-,    pi- 
crate and  acetyl  derivative ;  ji^-chloro- 
w-amino-,  picrate  and  acetyl  deriva- 
tive ;    2  :  5-chloronitro-  ;    o^z'chloro- 
jj-amino-,  its  salts  and  acetyl  deriva- 
tive ;  ^-nitro-o-amino-,  and  m-nitro- 
o-amino-,    and    acetyl    derivatives 
(Reverdin    and    During),   A.,   i, 
266,  267. 
0-  and  ;?-PlienetoilsulpMmc  acids  (Gat- 

termann),  a.,  i,  517. 
o-Phenetoilsulphonic    acid,     potassium 
salt,   chloride,    amide,    and  anilide 
(Gattermann),  a.,  i,  518. 
phenylhydrazide  (Gattermann),  A., 

i,  518. 
0-   and  ^-nitro-,    action    of    bromine 
on      (Armstrong),       P.,       1899, 
177. 
o-Phenetylmercuric  iodide,  chloride,  and 

acetate  (Dimroth),  A.,  i,  429. 
3-PheDetylpyridazine,  6-chloro-3-bromo- 

(Gabriel  and  Colman),  A.,  i,  391. 
<o  Phenetylpyridazinone,      and     mono- 
bromide  (Gabriel  aud  Colman),  A., 
i,  391. 
^-Phenetylthiocarbimide  (Bamberger), 

A.,  i,  696. 
Phenoketoheptamethylene    [phenocy do- 
heptane,  phenoJu'.ptaphanone),   and   its 
semicarbazone  (Kipping  and  Hall), 
P.,  1899,  174. 
Phenol,    synthesis    of,    from    acetylene 
(Berthelot),  a.,  i,  264. 
influence  of  pressure  on  melting  point 
of  (Hu LETT),  A.,  ii,  469. 


Phenol,  equilibrium  between,  and  hydro- 
cyanic   acid    in   combination    with 
potassium  (Berthelot),  A.,  ii,  737. 
equilibrium    between  water,   aniline, 
and  (Schreinemakers),  A.,  ii,  739. 
absorption  of  argon  by  (Berthelot), 

A.,  ii,  653. 
condensation  of,  with  benzoin  (Japp, 
and    Meld  RUM),    T.,     1037;    P., 
1899,  167. 
products  of  destructive  distillation  of 

(Muller),  a.,  i,  27. 
fate   of,    when    introduced    into    the 
organism  (Menegazzi),  A.,  ii,  317. 
sodium  salt  of,  heat  of  formation  of 

(de  Forcrand),  a,,  ii,  589. 
detection     of,      by     ferric      chloride 

(Peters),  A.,ii,  340. 
estimation    of,   in  urine  (Neuberg), 
A.,  ii,  454. 
Phenol,  o-amino-,  methylation  of  (Pin- 
now),  A.,  i,  588. 
and  jo-amino-,  o-  and  ^-nitro-,  oxi- 
dation of,  with  chromic  acid  (de 
CoNiNCK  and  Combe),  A.,  i,  347. 
w-amino-,  preparation  of  (Meyer  and 

Sundmacher),  a.,  i,  755. 
^^ntobromo-  (Bodroux),  A.,  i,  29. 
4  :  2-bromocyano-,      4:6:  2-(Zibromo- 
cyano-,    and   4  :  2-nitrocyano-  (Au- 
WERS  and  Walker),  A.,  i,  198. 
2:4:  6-bromorfinitro-  (Reverdin  and 

During),  A.,  i,  267. 
2:4:6:  3-^ribromonitro-(JACKSON  and 

Koch),  A.,  i,  677. 
6  : 4-chloramino-   and    4:6: 2-chloro- 
(/^'nitro-    (Kehrmann  and    Grab), 
A.,  i,  129. 
o-cyano-,  ammonium  and  silver  deri- 
vatives   (AuwERs    and    Walker), 
A.,  i,  198. 
o-nitro-,     electrolytic     formation     of 
(Schall),  a.,  i,  364. 
influence    of   pressure    on    melting 

point  of  (Hulett),  A. ,  ii,  469. 
molecular     depression    of    freezing 
l>oint  of  (Ampola  and  Rimatori), 
A.,  ii,  353. 
and  ^-nitro-,  behaviour  of,  towards 
anhydrides  of  dibasic  organic  acids 
(Schryver),  T.,  662  ;  P.,  121. 
23-nitro-,   from  condensation  of  nitro- 
malonic  aldehyde    with    acetone 
(Hill  and  Torrey),  A.,  i,  789. 
constitution      of      the      salts      of 

(Hantzsch),  a.,  i,  400. 
use  of,  in  alkalimetry  (Glaser), 
A.,  ii,  573. 
0-  or  m-nitro-,  sodium  derivatives  of, 
action  of  carbon  dioxide  on  ;  com- 
pounds of,  with  nitrophenol 
(Monnet  and  Benda),  A.,i,  585 
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Phenol,  fZmitro-,  velocity  of  crystallisa- 
tion     of     (Bogojawlensky),       a., 
ii,  206. 
Phenols,  conductivity  of  salt  solutions 
in    (Kahlenberg   and    Lincoln), 
A.,  ii,  397. 
cryoscopic    behaviour  of    picrates  of 

(Bruni  and  Cakpeni^;),  A.,  ii,  8. 
action  of  hydrazine  hydrate  on  (Hoff- 
mann), A.,  i,  221. 
action  of  ozone  on  (Otto),  A.,  ii,  282. 
alkylated,     action     of    tromine     on 

(Zincke),  a.,  i,  265. 
diortho-substituted,  behaviour  of,  to- 
wards anhydrides  of  dibasic  organic 
acids  (Schryver),T.,  662  ;  P.,  X899, 
121. 
analysis  of  -  commercial  (Sohryver), 

A.,  ii,  700. 
estimation    of,  in    presence    of   soap 
(Spalteholz),  a.,  ii,  64. 
Phenols,    list    of.      See    Alcohols    and 

Phenols. 
Phenolphthalein,         constitution        of 
(Meyer),  A.,  i,  707. 
phenylhydrazide,  and  dimethylic  and 
diethylic  ethers  (Gattermann  and 
Ganzert),  a.,  i,  514. 
use  of,  in  alkalimetry  (Glaser),   A., 
ii,  573. 
Phenolphthalein,  dimtm-,  and  disunino- 
(Gattermann    and    Bamberg),    A., 
i,  514. 
Phenolsaccharein  (Monnet  and  Kcet- 

schet),  a.,  i,  212. 
Phenol-p-Bulphonic      acid,      action    of 
bromine  on  (Armstrong),  P.,  1899,* 
177. 
PhenoltetramethylfZmminodiphenyl- 
methane,    j^-nitroso-     (Mohlau    and 
Klopfer),  a.,  i,  913. 
Phenolthymoquinone     (Biltris),      A,, 

i,  199. 
Phenoltoluquinone       (Biltris),       A., 

i,  199. 
Phenomorpholine,   exhaustive  metliyla- 

tion  of  (Knorr),  A.,  i,  462. 
Phenonaphthazine,     chloro-     (Fischer 

and  Hepp),  A.,  i,  78. 
Phenoxyacetic   acid,    phenylic    and   p- 
bromophenylic   salts  ;   jt>-bromo-,    and 
phenylic     salt     (Vandevelde),     A., 
j,  209. 
Phenoxyacetic  chloride,    and    ^  bromo- 

( Vandevelde),  A.,  i,  209. 
Phenoxyacetophenylhydrazide,    and   p- 

bromo-  (Vandevelde),  A.,  i,  209. 
Phenoxybenzene-jo-sulphonic  acid,  action 
of  bromine  on  (Armstrong),  P.,  1899, 
177. 
5-Phenoxybutylbenzaniide        (Gabriel 
and  Maass),  A.,  i,  595. 


8-Phenoxybutylene      (Solonina),     A., 

i,  681. 
S-Phenoxybutylphthalimide    (Ga  briel 

and  Maass),  A.,  i,  595. 
a-Phenoxy-5-hexylene  (Solonina),  A., 

i,  561,  681. 
/3-Phenoxy-5-hexylene  (Solonina),   A., 

i,  681. 
o  Phenoxy-j8-nonylene,  and  a-Phenoxy- 

)3-octylene  (Solonina),  A.,  i,  562. 
)8-Phenoxy-3-pentylene  (Solonina),  A., 

i,  681. 
l-7Phenoxypropylpyrrolidine 

(Schlinck),  a.,  i,  541. 
^-Phenoxythiobenzanilide,       and       p- 
Phenoxy-4-thiobenzanilide         (Bam- 
berger), A.,  i,  695. 
Phenylacetaldehyde,       formation       of 
(Moritz    and    Wolffenstein),    A., 
i,  424. 
Phenylacetamide,         formation  of 

(Mathews),  A.,  i,  57. 
Phenylacetamidocinnamic  acid,  and  its 
lactimide  (EiiLENMEYERand  Kunlin), 
A.,  i,  76X. 
/3-0  Phenylacetamidophenylbenzimid- 
azole      (vox    Niementowski),    A., 
i,  645. 
a-Phenylacetamidophenylpropionicacid, 
its  salts  and  amide  (Erlenmeyer  and 
Kunlin),  A.,  i,  761. 
Phenylacetanilide,  o-amino-  and  o-nitro- 

(Konig  and  Reissert),  A,,  i,  458. 
Phenylacetic  acid,  ethylic  salt,  velocity 
of  formation  of  (Sudborough  and 
Lloyd),  T.,  470  ;  P.,  1899,  3. 
menthyl    salt,    optical    activity    and 
molecular  volume  of  (Tschugaeff), 
A.,  ii,  3. 
Phenylacetic  acid,  bromo-,  ethylic  salt, 
action  of  benzylaniline  and  diphenyl- 
amine  on  (Bischoff),  A.,  i,  125. 
^rmitro-  (Jackson  and  Phinney),  A,, 
i,  603. 
Phenylacetimidoethyl  ether  (Hesrler), 

A.,  i,  900. 
a-Phenylacetoacetic    acid,    ethylic  salt 

(Beckh),  a.,  i,  211. 

/8-Phenyl-7-acetobutyric  acid,  electrical 

conductivity  of  (von  Schilling  and 

Vorlandeb),  a.,  i,  879. 

Phenylacetonitrile    ifienzylic    cyanide), 

formation  of  (Mathews),  A.,  i,  57. 

action  of  cuprous  chloride  on  (Rabaut), 

A.,  i,  557. 
condensation   of,    with    benzaldehyde 
(Henze),  a.,  i,  218. 
Phenyl  acetyl  nitrogen  chloride  (acetyl- 
phcnylchlor amine),  and  ^-chloro-,  and 
2 : 4-c?zchloro-      (Chattaway        and 
Orton),  T.,  1050  ;  P.,  1899,  153. 
iS-Phenylacrylic  acid.  See  Cinnamicacid. 
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Phenylalanine      (Erlenmeyer       and 

Kuxlin),  a.,  i,  761. 
Phenylallylcarbamide      (Dains),      A., 

i,  593. 
Phenylamine.     See  Aniline. 
Phenylamino-.     See  Anilino-. 
o-Phenyl-m-c^mminobenzoxazole  and  its 
diacetyl      derivative       (Kym),       A., 
i,  648. 
PhenyWzaminoquinone.      See    Anilino- 

aminoqninone. 
Phenylammonium,    lead    iodide    (Mos- 

nier),  a.,  ii,  222. 
o-Phenyl5<Jcamylaniine      (  Konowaloff 

and  Egoroff),  A.,  i,  801. 
ft  -  Plienyl-;8-amylcarbamide   ( M  anuelli 

and  CoMANDUCCi),  A.,  i,  888. 
Phenylaniline,   uitroso-,   heat  of   coin- 
bnstion  of  (Matignon  and  Deligny), 
A.,  i,  127. 
Phenyl  anilinomethyl  ketone,  ^-cliloro-, 

and  ^-bromo-  (Collet),  A.,  i,  698. 
Phenyl-i^J-anisidoacetic     acid,    and    its 
amide  and  nitrile  (Miller,  Plochl, 
and  ScHEiTz),  A.,  i,  128. 
Phenylaticonic    acid,     and    anhydride 
(FiTTiG  and  Brooke),  A.,  i,  437. 
oxidation  of  (Fittig  and  Kohl),  A., 
i,  418. 
Phenyl-azimidobenzene  and  -t//-azimido- 
benzene,    conversion  of,  into  keto- 
chlorides        and         orthodiketones 
(ZiNCKE    and    Petermann),     A., 
i,  135. 
Phenylazoacetoacetic  acid   and  sodium 
and  ethylic  salts,  phenylhydrazone 
and     methylamide     (Bulow^),    A., 
i,  355. 
nitro-,    ethylic    salt     (Bulow),    A., 

i,  356. 
^-nitro-,  ethylic  salt,  sodium   deriva- 
tives,   and  phenylhydrazone  amide 
(Bulow),  A.,  i,  271. 
"Phenylazochromotropic   acid,"  oxida- 
tion  of  (Hantovver    and    Tauber), 
A.,  i,  63. 
Phenylazoglutaconic    acid,    and    mon- 

ethylic  salt  (Henrich),  A.,  i,  794. 
Phenylazonitroethane,     conversion    of, 
into       acetophenylhydrazide      (Bam- 
berger), A.,  i,  355. 
Phenylazonitropentane,   conversion   of, 
into     valerophenylhydrazide     (Bam- 
berger), A.,  i,  355. 
Phenylazonitropropane,    conversion  of, 
into  propionophenylhydrazide   (Bam- 
berger), A.,  i,  355. 
Phenylazo-.     See  also  Benzeneazo-. 
o-Phenylbenzaldehyde,  and  its  hydrazone 
(Rousset),  a.,  i,  292. 
and     oxime     and      phenylhydrazone 
(Fanto),  a.,  i,  367. 


2'-Phenylbenzimidazole,  and  hydro- 
chloride (Japp  and  Meldrum),  A., 
T.,  1043;  P.,  1899,  169. 

o-amino-  and  acetyl  derivative  (von 
Niementowski),  a.,  i,  645. 

2-amino-  and  p-2-dia.mmo-,  and  acetyl 
derivatives  (Kym),  A.,  i,  943. 

3-amino-,  mamino-,  3-nitro-,  and  m- 
nitro-  (PiNNOW  and  Wiskott),  A., 
i,  501. 

and  its  o-,  m-,  and  ^-nitro-derivatives 
(Walther    and    Pulawski),    A., 
i,  640,  641. 
2'-Phenylbenzimidazoleazodiniethyl- 

aniline  (Pinnow  and  Wiskott),  A., 

i,  501. 
Phenylbenzoin      and      its     hydrazone 

(Biltz),  a.,  i,  439. 
Phenylbenzoin-m-nitrobenzylidenazine 

(Biltz),  A.,  i,  439. 
2'-Phenylbenzoxazole,  3-amino-,  and  its 

j9-amino-derivative  and  diacetyl  deri- 
vative  of  latter  (Kym),    A.,    i,    647, 

648. 
Phenyl     benzoyl     nitrogen      chloride 

{henzoylphenylchloramine),      and     p- 

chloro-    and     2  : 4-f?ichloro-    (Chat- 
taw  ay  and   Orton),   T.,    1053  ;  P., 

1899,  153. 
2'-Phenyl.l'-benzylbenziniidazole,        3- 

nitro-   (PiNNOw   and    Wiskott),  A., 

i,  500. 
7-Phenyl-)3-benzylbutyrolactoneacetic 

acid,  ;8-bromo-  (Stobbe,   Russwurm, 

and  Schultz),  A.,  i,  903. 
Phenylbenzylcarbamylthiocarbimide 

(Dixon),  T.,  407  ;  P.,  1899,  64. 
Phenylbenzylcarbamyl-o-tolylguanidine 

(Dixon),  T.,  408  ;  P.,  1899,  64. 
o-PhenylbenzyUsocrotonic  acid  (Thiele 

and  Meisenheimer),  A.,  i,  614. 
3  : 1-Phenylbenzyl-a-     and    -jS-crotono- 

lactones    (Thiele   and    Mayr),    A., 

i,  611. 
7-Phenyl-)8-benzylcrotonolactoneacetic 

acid   and  salts  (Stobbe,    Russwurm, 

and  Schultz),  A,,  i,  903. 
a-Phenylbenzyl-e-diphenylthiobinret, 

and  its  piperidine  derivative  (Dixon), 

T.,  398  ;  P.,  1899,  63. 
Phenylbenzylethylallylammonium 

iodide,   preparation   of    (Wedekind), 

A.,  i,  352. 
«-Phenylbenzyl-a-ethylthiobiuret 

(Dixon),  T.,  408  ;  P.,  1899,  64. 
Phenylbenzylethyl thiourea  (Dixon),  T., 

399. 
Phenylbenzylglutaconic  acid,  diethylic 

salt,    and    monoethylic     salt   (Ruhe- 

mann),  T.,  249;  P.,  1899,  6. 
Phenylbenzylglycine,      preparation     of 

(Bischoff),  a.,  i,  125. 
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o-Phenylbenzylic  alcohol  (Fanto),  A., 

i,  367. 
3 : 1-Phenylbenzylidene  butyrolactone 

and     -crotonolactone    (Thiele),    A., 

i,  609,  610. 
Phenylbenzylideneglyoxalidone  (Ruhe- 

MANN   and   Cunnington),   T.,    959  ; 

P.,  1899,  185. 
7-Plieiiyl-/3-benzylidene-o-ketobutyric 

acid,  and  -a-ketobutyrolactone    (Er- 

lenmeyer),  a.,  i,  602. 
Phenylbenzylidenemetliylcrotoiiolac- 

tone  (Thiele),  A.,  i,  610. 
l-Phenyl-4-benzylidene-5-pyrazoloiie 

(Michaelis     and     Rohmer),      A., 

i,  234. 
Phenylbenzylidenepyridazone  (Thiele), 

A,,  i,  609, 
7-Phenyl-7-benzylidenepyrotartaric 

acid,   and  salts   (Stobbe  and    Russ- 

wurm),  a.,  i,  902. 
Phenyl    benzyl    ketone.       See    Deoxy- 

benzoin. 
a-Phenylbenzylmethylallylammonium 

iodides  and  bromides,  d-  and  Z-,  rota- 
tory powers  of  (Pope  and  Peach  ey), 

T.,  1129  ;  P.,  1899,  192. 
o-  and  iS-Phenylbenzylmethylallylam- 

monium    iodides    (Wedekind),    A., 

i,  353. 
c-Phenylbenzyl-a-methylthiobiuret 

(Dixon),  T.,  408  ;  P.,  1899,  64. 
w-Phenyl-i;-benzylmethylthiourea, 

t'-Phenylbenzyl-w-methylthiourea  and   i 

r-Phenyl-Ti-benzyl-y-methylthiourea      i 

(Dixon),    T.,   373,   374;    P.,    1899,    \ 

54.  *    i 

Phenylbenzylpropylenetricarboxylic 

acid,  ethylic  salt,  action  of  ammonia 

on(RuHEMANN),  T.,  249  ;  P.,  1899,  6. 
Phenylbenzylpyridazone    (Thiele   and 

Rossner),  a.,  i,  613. 
«-Phenylbenzyl-i8-thioallophanic    acid, 

benzylic  salt  of  (Dixon),  T.,  409  ;  P., 

1899,  65. 
f-Phenylbenzylthiobinret  (Dixon),   T., 

408  ;  P.,  1899,  64. 
Phenylbromobenzyl-a-crotonolactone 

(Thiele  and  Mayr),  A.,  i,  611. 
Phenylbromobenzylidenecrotonolactone 

(Thiele  and  Mayr;,  A.,  i,  610. 
Phenylbromocinnamenylacrylic        acid 

(Thiele  and  Rossner),  A.,  i,  613. 
Phenyl^ibromopropiono-diethylamide 
and  -piperidide  (Hermann  and  VoR- 
lander),  a.,  i,  813. 
Phenyl^rzbromomethylcarbinol,  and  its 

acetate  (Siegfried),  A.,  i,  747. 
Phenyl  bromomethyl  ketone,  ;?-bromo-, 
and  y-chloro-,  and  c^ibromomethyl  ke- 
tone, p-bromo-  and  pehloro-  (Collet), 
A.,  i,  699. 


PhenylfZibromopyridazone  (Bistrzycki 

andSiMONis),  A.,  i,  392. 
a-Phenylbutane-a75-tricarboxylic 

acid  (?),  its  methylic  salt  and  anhydride 
(Thiele    and    Meisenheimer),    A., 
i,  604. 
)8-Phenylbutane-a78-tricarboxylic  acid, 
5-cyano-,  ethylic  salt,  and  its  hydro- 
lysis (Thorpe  and  Udall),  T.,  906; 
P.,  1899,  184. 
CIS-   and  ^r«ns-)8-Phenylbntane-o78-tri- 
carboxylic  acids,  and  their  anhydro- 
acid  (Thorpe  and  Udall),  T.,  904  ; 
P.,  1899,  184. 
7-Phenylbutyric  acid,  behaviour  of  the 
chloride  of,  towards  aluminium  chloride 
(Kipping  and  Hill),   T.,   146;    P., 
1899,  4. 
jS-Phenylbutyrolactoneacetic    acid,     ^- 
bromo-    (Stobbe    and    Heun),     A., 
i,  902. 
l-Phenyl-4 : 5-canipho-3-pyrazolone  and 
l-Phenyl-3 : 4-campho-6-pyrazolone 
(Wahl),  a.,  i,  778. 
Phenylcamphorformeneamine  and 

Phenylcamphofonneneaminecarboxyl- 
ic  acid,  aniline  salt,  and  anilide  (J.  B. 
and  A.  Tingle),  A.,  i,  444. 
Phenylcarbamazide,  j?-bromo-  '(Curtius 

and  Burkhardt),  A.,  i,  137. 
Phenylcarbamic    acid,     ja-nitrobenzylic 
salt,  from  the  action  of  heat  on  the 
aniline  derivative  of  p-nitrobenzylic 
nitrocarbamate  (Thiele  and  Dent), 
A.,  i,  15. 
w-bromo-  and  ;)-bromo-,  methylic  and 
ethylic  salts  (Curtius  and  Port- 
ner),  a.,  i,  136. 
imino-,  ethylic  salt,  and  its   platino- 
chloride   (Stieglitz  and   McKee), 
A.,  i,  594. 
nitro-,    ethylic    salts,    preparation    of 

(Vittenet),  a.,  i,  756. 
fZithio-,    benzylic    salt    (FroMxM    and 
Bloch),  a.,  i,  887. 
Phenylcarbamide,  oxidation  of  (Oechs- 
NER  de  Coninck),  A.,  i,  421. 
9n-nitro-,  and  nitroso-  (Walther  and 
Wlodkowski),  a.,  i,  591. 
Phenylcarbaminazide     (Curtius     and 

Burkhardt),  A.,  i,  137. 
Phenylcarbazinic    acid,  potassium  salt 

(Busch  and  Stern),  A.,  i,  956. 
Phenylcarbimide  (carbanil),  p-dihromo- 

(Curtius  and  Portner),  A.,  i,  136. 
Phenylcarbimides,  nitro-,  preparation  of 

(Vittenet),  A.,  i,  756. 
Phenylcarboxyglutaconic    acid.       See 

Phenylpropylenetricarboxylic  acid. 
;3-Phenylcarboxyglutaranilide,    ethylic 
salt  (Herrmann    and  Vorlander), 
A.,  i,  814. 
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Phenylcarboxyglutaric  acid,  and 
amide  and  diethylamino-derivative 
(Herrmann  and  Vorlander),  A., 
i,  812,  813, 

Phenylchloracetic  acid,  optical  isomer- 
ism of  (Walden),  a.,  ii,  393. 

Phenyl-3-clilorophenyltliiosemicarl)- 
azide  and  Phenyl-4-chlorophenyltliio- 
semicarbazide      (Marckvvald),     A., 
i,  504. 

Phenyl-ffo*-  and  -^^^ra-chlorostibine 
(Hasenbaumer),  a.,  i,  209. 

Phenylcinnamenylacrylic  acid,  pre- 
paration of  (TiiiELE  and  Schleuss- 
ner),  a.,  i,  612. 

Phenylcitraconic  acid  and  anhydride 
(FiTTiG  and  Bkooke),  A.,  i,  437. 

Phenyl-W2-  and  -j[>-cresylacetamide8 
(Cramer),  A.,  i,  153,  154. 

Phenyl-iJ-cresylaminoacetamide  and 
acetyl  derivative  (Cramer),  A.,  i,  153, 
154. 

Phenyl-m-   and   -^j-cresylbromaceto- 
lactones     (Cramer),     A.,     i,     153, 
154. 

Phenyl-^-cresylethoxyacetic  acid  and 
amide  (Cramer),  A.,  i,  154. 

Phenyl-m-  and   -^-cresylethoxyaceto- 
lactones  (Cramer),  A.,  i,  154. 

Phenyl -^-cresylglycine  (Cramer),  A., 
i,  154. 

Phenylcrotonic  acid  {a-methylcinnamic 
acid),  salts,  and  stereoisomer  ide 
(DaIn),  a.,  i,  435. 

Phenylisocrotonic  acid,  condensation  of, 
with  benzaldehyde  (Thiele),  A., 
i,  216. 

Phenylcyanamide,  formation  of  (Rizzo), 
A.,  i,  53. 

Phenyldiazolonethiol,  methylic  ether  of 
(BuscH  and  Stern),  A.,  i,  957. 

Phenyldihydroi«olauronolic  acid,  salts, 
chloride  (Blanc),  A.,  i,  926. 

o-Phenyldihydro-)8-naphthoic    acid 
(Thiele),  A.,  i,  609. 

3'-Phenyldihydroquinazoline,  prepara- 
tion of  (Kulisch),  a.,  i,  944. 

Phenyl^izhydro-resorcinol  and  -resor- 
cylonitrile  and  ethylic  phenyldihydro- 
resorcylate,  electrical  conductivity  of 
(von  Schlling  and  Vorlander),  A., 
i,  879. 

Phenyl-4 : 7-diketohexanecarboxylic 
acid  (phenacyllceviilic  acid) 

(Kehrer  and  Igler),  A.,  i,  569. 

5-PhenyI-l  :  3-diketoc?/cZohexane-4  :  6- 
dicarboxylic      acid,       ethylic      salt 
(Knoevenagel     and     Faber),     A., 
i,  146. 

3-Phenyl-l  :  5-diketophenoc^c?oheptane- 
2  : 4-dicarboxylic  acid,  diethylic  salt 
(Dieckmann),  a.,  i,  914. 


3-Phenyl-l :  5-diketopiperidine  2-carb- 

oxylic  acid,  ethylic   salt  (Hermann 

and  Vorlander),  A.,  i,  813. 
1-Phenyldiketotetrahydro-a  triazine 

(Frerichs      and      Beckurts),      A., 

i,  809. 
Ai-Phenyl-2  :  7-dimethylacridine,  and  its 

c?/amino-derivative       (Meyer        and 

Gross),  A.,  i,  946. 
Phenyldimethylcoumalin,       action      of 

alcoholic    potash     on     (Bossi),     A,, 

i,  521. 
Phenyldimethylethylmethane      (  Kono- 

WALOFF  and  Egoroff),  A.,  i,  801. 
l-Phenyl-3 :  3-dimethylketopyrrolidone, 
and  monoxime  and  phenylhydrazone 
(Conrad  and  Hock),  A.,  i,  633. 

from   action   of  aniline    on    methylic 
7-cyanodimethylacetoacetate     (Con- 
rad and  Cast),  A,,  i,  258. 
Phenyldimethylci/cZomethylenetriazan 

(Voswinckel),  a.,  i,  958. 
Phenyldimethylosotriazole,      ^-bromo-, 

and  bromonitro-  (Ponzio),  A.,  i,  718. 
2-Phenyl-3  : 4-dimethyl-4-isooxazole- 

acetic  acid  (Bo.ssi),  A.  i,  552. 
l-Phenyl-3  :  4- dimethyl pyrazole, 

5-chloro-  (Michaelis   and   Roiimer), 

A.,  i,  233. 
1- Phenyl-4  :  4(or    3  :  4)-dimethylpyr- 

azolone,  chloro-,  two  isomeric  forms 

of   (Michaelis    and    Rohmer),   A., 

i,  234. 
2-Phenyl-3  : 6-dimethylpyridine 

(Scholtz),  a.,  i,  717. 
2-Phenyl-3  : 4-dimethyl-6-pyridone 

(Bossi),  A.,  i,  522. 
c-Phenyl-ac-dimethylthiobiuret 

(Dixon),  T.,  402  ;  P.,  1899,  64. 
Phenyldimethylthiodiazolinethiol 

(Busch  and  Stern),  A.,  i,  956. 
Phenyl-w-  and  -tso-dinaphthazonium 

chloride,     salts,     and    4-amino-    and 

acetyl    derivative    (Kehrmann    and 

Sutherst),  a.,  i,  527,  528. 
Phenylditolylmethane,  tetraamino- 

(Meyer  and  Gross),  A.,  i,  945. 
Phenylditolylmethane-o- carboxylic  acid 

(Guyot),  a.,  i,  293. 
Phenyldixy  ly  Imethane,  p-n  i  tro-  cal- 

amine-,   and    its    diacetyl    derivative 

(Friedlander     and     Brand),     A., 

i,  351. 
ct/cZo-Phenylenebenzylidene    oxide,    re- 
duction of  (Cohn),  a.,  i,  295. 
5  :  5-Phenylenebis-3-iniino-l-phenyltri- 

azoline  (Cuneo),  A. ,  i,  549. 
jj-Phenylene-bisnitroethanol-    and  -bis- 

nitroethylene  (Thiele),  A.,  i,  585. 
o-Phenylenediamine,     condensation    of, 

with    m-nitrobenzaldehyde    (Pinnow 

and  Wiskott),  A.,  i,  501. 
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o-Phenylenediamine,    iiitro-,    condensa- 
tion with  benzaldehyde  (Pinnow  and 

Wiskott),  a.,  i,  500. 
^-Phenylenediamine,  heats  of  combustion 

and    formation   of    (  Berth elot  and 

AndriS),  a.,  ii,  400. 
Phenylenediamines,  o-,  m-,  and  p-,   con- 
densation of,    with    benzoin   (Japp 
and  Meldrum),  T.,  1043  ;  P.,  1899, 
169. 

hydrochlorides  of,  action  of  chromic 
acid  on  (Oechsner  de  Coninck 
and  Combe),  A.,  i,  244. 

methylation  of  (Pinnow),  A.,  i,  588. 
Phenylenedibenzimidazole,     and      salts 

(Walther  and  Pulawski),  A. ,  i,  640. 
Phenylenedimethylcarbamide,   and    di- 

nitro-derivative         (Pinnow         and 

Samann),  a.,  i,  943,  944. 
Phenylenedimethylcarbamidecarboxylic 

acid.       See   1'  :  3'-Dimethylbenzimid- 

azolone-2-carboxylic  acid. 
o-Phenylenedioxydiacetic    acid    (Mou- 

reu),  a.,  i,  700. 
1 : 4-Pheiiylenediphosphoric         acid 

(Genvresse),  a.,  i,  342. 
Phenylenefurazan        (Zinoke        and 
Schwartz),  A.,  i,  751. 

o-nitro-  (Drost),  A.,  i,  752. 
Phenylenemethylcarbamide      (  Pinnow 

and  Samann),  A.,  i,  944. 
m-    and   ^-Phenylenef^itMocarbimides, 

compounds  of,  with  anisoil  and  phene- 

toil  (Bamberger),  A.,  i,  697. 
Phenylethane.     See  Ethylbenzene. 
Phenyletheiiyl-)3-o-aininophenylbenz-   • 

imidazole  (von  Niementowski),  A., 

i,  646. 
z-Phenylethoxy acetic    acid,    and    salts 

(McKenzie),  T.,  755;  P.,  1899,  150. 
Z-Phenylethoxyacetic  acid,  and  ethylic 

and  metallic  salts,  and  their  specific 

rotations  (McKenzie),  T.,   757;  P., 

1899,  150. 
Phenylethylcarbamylthiocarbimide 

(Dixon),  T.,  405;  P.,  1899,  64. 
w-  Pheny  lethy  Icarbamy  1-  thiourantoin 

(Dixon),  T.,  406  ;  P.,  1899,  64. 
Phenylethyldinaphthaa^osaffiranine 

(Fischer  and  Hepp),  A.,  i,  79. 
Phenylethylene.     See  Styrene. 
Phenylethyleneglycol,  methylene,  ethyl- 

idene,    and   amylidene   acetals   (Ver- 

ley),  a.,  i,  376. 
Phenylethylglycocinylcarbamide 

(Frerichs      and     Beckurts),      A., 

i,  806. 
Pheiiyletliylideneoxyc?/cZotriazan,     and 

its     bromo-     and     chloro-derivatives 

(Voswinckel),  a.,  i,  958. 
3-Phenyl-l-etliylphthalazoiie        (Gott- 
lieb), A.,  i,  512. 


jS-Phenyl-a-ethylpropionic  acid,  o-cyano- 

(Landsberger),  a.,  i,  211. 
o-Phenylethylsalicylic  acid  (Heyl),  A., 

i,  216. 
rt-Phenylethyl-)3-thioallophanic       acid, 

benzylic   salt   (Dixon),   T.,    406  ;  P., 

1899,  64. 
c-Phenylethylthiobiuret    (Dixon),    T., 

406  :  P.,  1899,  64. 
Phenylethylthiosemicarbazide,  4- 

bromo-,  4-chloro-,and2-nitro-;  also  the 

iminodiazolone  and  thiodiazolone  from 

the  first  (Marckwald),   A.,   i,  504, 

505. 
Phenylethyltriazan,  and  hydrochloride 

and     benzylidene     compound     (Vos- 
winckel),'A.,  i,  959. 
Phenylfurazan,     o-cZichloro-     (Weener 

and  Bloch),  A.,  i,  754. 
Phenylfurfurylamine,     and     salts    and 

acetyl    derivative     (Marquis),      A., 

i,  798. 
Phenylglucosazone,  ^^-nitro-  (Hyde),  A., 

i,  689. 
Phenylglutaconic    acid,     ethylic     salt 

(Ruhemann),    T.,     248  ;    P.,    1899, 

6. 
)8-Phenylglutaranilic  acid  (Herrmann 

and  Vorlander),  A.,  i,  813. 
)8-Phenylglutaric    acid,    methylic    salt, 
imide  and  anhydride  (Herrmann 
and  Vorlander),  A.,  i,  812. 

ethylic    salt,    condensation    of,    with 
ethylic  oxalate  (Dieckmann),  A., 
i,  676. 
condensation       of,      with      ethylic 
phthalate      (Dieckmann),      A., 
i,  914. 
;3-Phenylglutaric  acid,  a-cyano-,  ethylic 
salt,  condensation  of,  with  ethylic 
bromacetate  (Thorpe  and  Udall), 
T.,905;  P.,  1899,  184. 

m-nitro-(KNOEVENAGELandScHiJREN- 
berg),  a.,  i,  214. 

^-nitro-   (Knoevenagel    and    Hoff- 
mann), A.,  i,  215. 
Phenylglutaro-piperidide  and  -piperido- 

carboxylic    acid     (Herrmann    and 

Vorlander),  A.,  i,  813. 
Phenylglycinyl-carbamide,     -;3-ethoxy- 

phenylcarbamide,        -ethylurethane, 

-methylcarbamide,  and   -phenylcarb- 

amide    (Frerichs    and    Beckurts), 

A.,  i,  806. 
PhenylglycoUic  acid.  See  Mandelic  acid. 
Phenylglyoxylic  acid,  j3 -bromo-,  and  p- 

chloro-  (Collet),  A.,  i,  699. 
Phenylguaiacol,    o-nitro-,    and  ;j-nitro- 

(Bouveault),  a.,  i,  264. 
Phenylhexahydropyridazine,     salts     of 

(Gabriel       and       Colman),       A., 

i,  391. 
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PhenylhydrazinacetO'Carbamide, 

-methylcarbamide,  -phenylcarbamide, 

and  -jj-ethoxylphenylcarbamide,   and 

their    benzylidene    derivatives    (Fre- 

RiCHS  and  Beckurts),  A.,  i,  808. 

Phenylhydrazine,     action    of    cbromic 

acid  and  potassium  dichromate  on 

(Oechsner  de  Coninck),  a.,  i,  243. 

action  of  methylic  cJichloroxalate  on 

(ANSCHiJTzand  Stiepel),  A.,  i,  573. 

behaviour  of,  towards  mercuric  acetate 

(Bamberger),  A.,  i,  688. 
combination  of,  with  alky  lie  iodides 
(Genvresse    and    Bourcet),    A., 
i,  501. 
compound  of   bromanilic    acid    with 

(Descomps),  a.,  i,  690. 
compounds  of,  with  bismuth  chloride, 
bismuth  nitrate,  zinc  sulphite,  and 
manganese    sulphite   (Pastureau), 
A.,i,  205. 
compounds  of,  with  calcium  chloride, 
calcium     bromide,    and    strontium 
iodide  (Moitessier),  A.,  i,  205. 
compound  of,    with   chloranilic    acid 
(Descomps),  A.,  i,  205;   (Imbert 
and  Descomps),  A.,  i,  690. 
cupro-chloride,  -bromide,  and  -iodide 

(Moitessier),  A.,  i,  807. 
propylic  iodide,    and   butyl ic   iodide 

(Le  Canu),  a.,  i,  808. 
sodium  bisulphite  compound  of  (Pas- 
tureau), A.,  i,  807. 
compounds    of,    with    metallic    thio- 
sulphates,    dithionates,  and  hypo- 
phosphites  (Moitessier),  A.,  i,  688. 
tricarballylate  and  citrate  (Manuelli 

and  DE  RiGHi),  A.,  i,  885. 
compounds  with  salts  of  zinc,  cadmium, 
and  nickel  (Moitessier),  A.,  i,  752. 
detection  of  (Simon),  A.,  ii,  134. 
Phenylhydrazine,  ^-nitro-,  as  a  reagent 
for  the  detection  and  isolation  of 
ketones  and  aldehydes  (Bamber- 
ger), A.,  i,  666. 
picrate,  /3-formyl,  )8-acetyl,  )8-benz- 
oyl,     and    triacetyl     derivatives 
(Hyde),  A.,  i,  688. 
Phenylhydrazine- o)8  dicarboxylic   acid, 
ethvlic  salt  (Rupe  and  Labhahdt),  A. , 
i,  356. 
«?-Phenylhydrazinoacetic  acid,   forma- 
tion of  (  Frerichs  and  Beckurts),  A. , 
i,  808. 
Phenylhydrazinoethylidenephenylhydr- 

azone  (Freer),  A.,  i,  358. 
Phenylhydrazinoformic     acid,     ethylic 
salt,      o-nitrobenzylidene     derivative 
(Rupe  and  Labhardt),  A.,  i,  356. 
Phenylhydrazinoformylplienylketodi- 
hydrotriazole,  and  its  silver  derivative 
(Frerichs  and  Beckurts),  A.,  i,  809. 


Phenylhydrazinoglyoxylyl-phenylcarb- 
amide,  and  -;j-ethoxyphenylcarbamide 

(Frerichs  and  Beckurts),  A.,  i,  809. 
Phenylhydrazone,  C28H24N4O,  obtained 
from  phenyl  phthalidemethyl  ketone 
(Hamburger),  A.,  i,  144. 
Phenylhydroxyamylthiocarbamide,  and 
the  action  of  hydrochloric  acid  on  it 
(Janecke),  a.,  i,  477. 
Phenylhydroxylamine,      discovery      of 
(WoHL),  A.,  i,  49. 
formation   of    (Haber),   A.,    i,    269; 
(Bamberger  and  Tschirner),  A., 
i,  348. 
direct    production    of,   from    aniline 
(Bamberger  and  Tschirner),  A., 
i,  687. 
Phenylhydroxylamine,     ;?-chloro.    and 
exo-chloYo-  (Bamberger,  Busdorf, 
and  Szolayski),  A.,  i,  341. 
nitroso-,    compound     of,    with    zinc 
ethyl  (Hantzsch),  A.,  i,  692. 
Phenyl-jS-hydroxynaphthyl-benzyloxy- 
acetolactone,         -bromacetolactone, 
-ethoxyacetolactone,   and   -methoxy- 
acetolactone  (Simonis),  A.,  i,  154. 
Phenylhydroxypivalic  acid,  and  phenyl- 
hydrazone (Stritar),  a.,  i,  890. 
oxidation  of  (Dain),  A.,  i,  436. 
Phenylic  allylic  ether  (Solonina),  A., 
i,  681. 
allylic,  woamylic,  zsobutylic,  ethylic, 
methylic,  and  n-  and   ^so-propylic 
carbonates,  preparation   of  (Caze- 
neuve  and  Morel),  A.,  i,  29. 
o-aminobenzylic  ether,  and  o-amino- 
(Thiele  and  Dimroth),  A.,  i,  426. 
benzylic,  butylic,  caprylic,  heptylic, 
and  octylic  carbonates  (Morel),  A. , 
i,  875. 
carbamate,    preparation    of,    and   p- 

chloro-  (Morel),  A.,  i,  876. 
chlorocarbonate  (  Barral  and  Morel), 
A.,  i,  802. 
and     ^n'chloro-,      tribromo;     and 
pentachloTo-        (Barral        and 
Morel),  A.,  i,  747. 
^-chlorophenylic  carbonate  (Morel), 

A.,  i,  876. 
dipropylcarbamate       (Morel),       A., 

i,  877. 
ethylic     carbonate,      and     ^^-chloro- 

(Morel),  a.,  i,  876. 
ethylic  chlorophosphate,  phosphamide, 
and  phosphanilide  (Morel),  A., 
i,  747. 
phosphates    (Morel),    A.,    i,    264, 

492,  747. 
propylic  phosphate    (Morel),   A., 
i,  492. 
guaiacylic    carbonate,    and   jj-chloro- 
(Morel),  a.,  i,  876. 
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Phenylic  guaiaoylic  cthylenic  ether 
(Boscoghandk),  a.,  i,  427. 
methylic,  ethylie,  propylic,  ?*5opro- 
pylic,  isobutylic,  iwamylic,  and 
allylic  carbonates,  refractive  indices 
of  (MoiiEL),  A.,  i,  876. 
o-nitrobenzylic      ether  (Tiiiele    and 

DiMROTii),  A.,  i,  426. 
phenyl-carbamate     and     -carbazinnte 

(Morel),  A.,  i,  876,  877. 
^mulphide  (Troeger  and  Hornung), 

A.,  i,  906. 
o-titanate  (Kling),  A.,  i,  429. 
jt?-tolylic  carbonate  (Morel),  A.,  i,  876. 
Phenyliminophenylcarbamic  acid, 

ethylie  salt  (Dains),  A.,  i,  593. 
Phenyliminotriazoline,    bromo-    (Bam- 
berger   and  VON  Goldberger),  A., 
i.  548. 
I'-Phenyhsoindazolone,  and  benzoyl  de- 
rivative (KoNiG  and  Reissert),   A., 
i,  457. 
I'-Phenylindole,  ^-chloro-,  and^-bromo- 

(Collet),  a.  ,  i,  699. 
2'-Plienylmdole,  3-nitro-l'-nitroso- 

(Stoermer  and  Dragendorff),  A., 
i,  46. 
nitroso-,formulaof(ANGELiandSpicA), 

A.,  i,  938. 
-isonitroso-    and    acetyl    and    benzoyl 
derivatives  (Spica  and  Angelico), 
A.,  i,  938. 
Phenyl  iodomethyl  ketone  (Collet),  A., 

i,  434. 
Phenylitaconic    acid,    and    anhydride 
(FiTTiG  and  Brooke),  A.,  i,  437.. 
oxidation  of  (Fittig  and  Kohl),  A., 
i,  418. 
)3-Phenyllacticacid,a-amino-,  and  copper 
salt  (Erlenmeyer),  A.,  i,  759. 
d-  and   Z-,   a-bromo-   and   cinchonine 
salts,  specific  rotations  of  (Erlen- 
meyer and  MoEBEs),  A.,  i,  896. 
Phenyllactosazone,  2>-nitro-  (Hyde),  A., 

i,  689. 
a-Phenyl-o'-lutidone.       See    2-Phenyl- 

3  : 4-diinethyl-6-pyridone. 
Phenylmalonic   acid,    ^rtnitro-,   ethylie 
salt  and  metallic  salts  (Jackson  and 
Phinney),  a.,  i,  602. 
Phenylmaltosazone,    ^-nitro-    (Hyde), 

A.,  i,  689. 
Phenylmesaconic  acid,  and  salts  (Fittig 

and  Brooke),  A.,  i,  437. 
^-Phenylmethoxyacetic  acid,  preparation 

of  (MgKenzie),  T.,  760 
Z-Phenylmethoxy acetic  acid,  and  salts, 
preparation  and   specific  rotation  of, 
conductivity  and  affinity  constant  of 
(MgKenzie),  T.,  761  ;  P.,  1899,  150. 
Phenyl-S-methoxyhutylthiocarbamide 
(Schlinck),  A.,  i,  539. 


I  4-PhenyI-6  methyl-6  aceto  2-pyrone 
(Ruhemann),     T.,    415;     P.,    1899, 

I        15. 

I   7-Phenyl-7-methylaconic  acid  (Stobbe), 

I       A.,  i,  902. 

Phenylmethylacridinium  hydroxide,coD- 
'       version   of,  into  phenylmethvlacridol 
i       (Hantzsoh),  a.,  i,  400. 
I    Phenylmethylalanine     (Bischoff    aiid 
i       T^rasciitschansky),  a.,  i,  202, 
Phenyl- 3 -methylanthranol  (Guyot),  A., 

i,  294. 
Phenylmethylarabinosazone    (  Morrell 

and  Crofts),  T.,  791  ;  P.,  1899,  99. 
1 : 3-Phenylmethyl-4-benzeneazo-5-pyr- 

azolone  (BiJLOw),  A.,  i,  356. 
l-Phenyl-2-methyl  3  : 4- campho- 5  pyr- 
azolone and  l-Phenyl-2-methyl-4 : 5- 
I       campho-3-pyrazolone     (Wahl),     A., 
i       i,  778. 

Phenylmethylcarbamic  chloride,  action 
I  of,  on  sodium  acetani  ide  (Dixon),  T., 
'       384. 

a-Phenylniethylcarbamyl-)3-phenylthio- 
I       semicarbazide  (Dixon),  T.,  403;  P., 

1899,  64. 
\   Phenylmethylcarbamylthiocarbimide 
I       (Dixon),  T.,  401  ;  P.,  1899,  64. 

^i-Phenylmethylcarbamylthionrantoin 
I       (Dixon),  T.,  403  ;  P.,  1899,  64. 
I   Phenylmethylcarbinol,  and  its  benzenc- 
I       sulphonate,   velocity   of  reaction   be- 
I       tween  (Sagrebin),  A.,  ii,  735. 
4'-Phenyl-3-niethyl-3' :  4'-dihydroquin- 
azoline,  and  its  benzoyl  and  2'-bromo- 
derivatives  (Hanschke),  A.,  i,  775. 
l-Phenyl-4-methyl-2  :  3  dihydro-1  : 2 :  5- 
triazole        {phenyl-^-mcthyl-l  :  l-oonj- 
pyrro-l :  A-diazole)  2 : 3-oxide,  and  nitre- 
derivative  (Ponzio),  a.,  i,  718. 
Phenylmethyldihydroresorcylonitrile, 
electric  conductivity  of  (von  Schilling 
and  Vorlander),  A.,  i,  879. 
3-Phenyl-l'-methyl-2' :  4'-diketotetra- 

hydroquinazoline  (McCoy),  A.,  i,  360. 
7-Phenyl-7-methylenepyrotartaric    acid 
(Stobbe),    A.,    i,    900;  (Stobbe    and 
Heun),  a.,  i,  902. 
l-Phenyl-3-methyl-4-ethyl-2  :  3  dihyd^o- 
l :  2  :  5-triazole,  2  :  3-oxide  {phenyl-2- 
methyl-S-cthyI-1  :  2-oxypyrro-l  :  i-di- 
azole)   and   salts   and   nitro-derivative 
(PoNZio),  A.,  i,  827. 
l-Phenyl-4  niethyl-3-ethyl-2  : 3-dihydro- 
1:2:  5-triazole,  2  :  3  oxide,  and  hydro- 
chloride and  nitro-derivative  (PoNZio), 
A.,  i,  827. 
)8-Phenyl-a-methylethylenelactic      acid, 
and  its  salts,  preparation  of  (Dain), 
A.,  i,  436. 
Phenylmethylethylideneoxyci/cMriazaA 
(Voswinckel),  A.,  i,  958. 
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l-Phenyl-3-methyl-4-ethylosotriazole, 
amino-,  bronio  ,  chloro-,   chloronitro-, 
and  nitro-  (Ponzio),  A.,  i,  827. 
/i-Phenyl-jS-metliyl-o-etliyloxazoline, 
from    action  of  benzoic    chloride    on 
3-bromo-2-aminopentane    hydrobrom- 
ide  ;  also  its  picrate  ( Janecke),  A. , 
i,  477. 
Phenylmetliyletliyloxypyrrodlazole.  See 
Phenylmethylethyldihydro-l  :  2  :  5-tri- 
azole  oxide. 
Phenylmethyletliyltliiodiazolinetliiol 

(BuscH  and  Sterx),  A.,  i,  956. 
Phenylmethylglucosazone        (  Morrell 

and  Crofts),  T.,  788  ;  P.,  1899,  99. 
Phenylmethylglycinyl/sobutylureth- 
ane,  -ethylurethane,  and  -carbamide 
(Frerichs  and  Beckurts),  A.,  i,  806, 
807. 
3  :  l-Phenylmethylcz/cZohexane,  5-amino- 
(Knoevenagel  and  Goldsmith),  A., 
i,  291. 
3  :  l-Phenylmetliylc2/cZohexanol-5,      and 
acetyl  derivative  (Kxoevenagel  and 
Goldsmith),  A.,  i,  290. 
3 :  l-Plienyli]ietliylc?/cZohexanone-5,   and 
oxime    (Knoevenagel   and   Gold- 
smith), A.,  i,  291. 
hydroxy lamino-oxime    (Harries  and 
Matfus),  a.,  i,  583. 
3 :  l-Phenylmetliylo^/cZoliexene      (Knoe- 
venagel    and     Goldsmith),      A., 
i,  291. 
3-Pheiiyl-l-metliyl-5-cycZoliexenone,    di- 
meric  form  of,  and  salts  (Knoeven- 
agel and  Reinecke),  A.,  i,  341. 
o-  and   /8-oximes  of,    and    their  salts 
(Knoevenagel    and    Goldsmith), 
A.,  i,  25. 
2j-chloro-,  and  oximes  (Knoevenagel 

and  Weiss),  A.,  i,  215. 
7)i-nitro-,    and    oxime    and    phenyl- 
hydrazone      (Knoevenagel      and 

SCHiJRENBERG),  A.,  i,  214. 

j9-nitro-,  and  its  oxime  and  phenyl- 
hydrazone  (Knoevenagel  and 
Hoffmann),  A.,  i,  215. 

3-Plieiiyl-l-metliyl-5-ci/cZoliexenonecarb- 
oxylic  acid,  ^^-nitro-,  ethylic  salt 
(Knoevenagel  and  Hoffmann),  A., 
i,  214. 

3-Plieiiyl-l-inetliyl-5-c?/cZohexenone-2 : 4- 
dicarboxylic  acid,  j[?-chloro-,  ethylic 
salt  (Knoevenagel  and  Weiss),  A., 
i,  215. 

Phenylmethylhydrazine,  action  of  chrom- 
ic acid  and  potassium  dichromato  on 
(Oechsner  de  Coninck),  a., 
i,  243. 

Phenylmethylhydrazinopyruvic  acid, 
preparation  of  (Hartley  and  Dob- 
liiE),  T.,  645. 


Phenylmethyl-3  :  4-iminazoloiie-l  :  2- 

naphthaquinone      (Kehrmann     and 

Zimmerli),  a.,  i,  80. 
Phenylmethyliminothiazolinethio- 

carbamide,  and  its  benzyl  derivative 

(Fromm  and  Philippe),  A.,  i,  485. 
7-Plienyl-7-inetliylitaconic     acid,     and 

anhydride  (Stobbe),  A.,  i,  901. 
7-Phenyl-7  methylwoitaconic  acid,  and 

its  salts  and  anhydride  (Stobbe  and 

Heun),  a.,  i,  902. 
4'-Plienyl-3-niethyl-2'-ketodihydroquin- 

azoline,  and  salts  and  benzoyl  deriva- 
tive (Hansghke),  a.,  i,  775. 
Phenyl  methyl  ketone,    ^^-chloro-,   and 

its  oxime  and  phenylhydrazone  (Col- 
let), A.,  i,  699. 
4'-Phenyl-3-methyl-2'-ketotetrahydro- 

quinazoline,    and     acetyl    derivative 

(Hansghke),  A.,  i,  776. 
Phenyl     methyl    ketoxime,    js-bromo- 

(Collet),  a.,  i,  699. 
Phenylmethylmethenylaminophenyl- 

imidine,    and    salts    (Wheeler    and 

Johnson),  A  ,  i,  269. 
Phenylmethylc^/c-Zomethylenetriazan 

(Voswinckel),  a.,  i,  959. 
Phenylmethyl-methyliminothiazoline- 

thiocarbamide,  and  its  liydrochloride 

(Fromm  and  Philippe),  A.,  i,  485. 
1  :  3-Phenylmethyl-4-^>nitrobenzene- 

azo-5-pyrazolone,  j?>-nitro-    (Bulow), 

A.,  i,  272. 
Phenylmethylosotriazole,  amino-, 

bromo-,  dihronio-,  chloro-,  cZichloro-, 

chloronitro-,    iodo-,     iodonitro-,    and 

nitro-  (PoNZio),  A.,  i,  719. 
Phenyl-3-methyloxanthranol    (Guyot), 

A.,  i,  294. 
iU-Phenyl-)8-methyloxazoline,     and     its 

o-nitro-         and        p-nitro-derivatives 

(Uedinck),  a.,  i,  497,  498. 
1 : 4-Phenylmethyl-3-oxydiazolone 

(RuPE  and  Labhardt),  A.,  i,  356. 
PhenylmethyloxycycZomethylenetriazan, 

and  its  bromo-  and  chloro-derivatives 

(Voswinckel),  A.,i,  958. 
Phenyl-3-methyl-l :  2-oxypyrro-l  :  4- 

diazole.     See  l-Phenyl-4-methyl-2  : 3- 

dihydro-1  :  2  :  5-triazole  2  :  3-oxide. 
7-Phenyl-7-methylparaconic    acid,    cis- 

and  trans- fi-hvomo;  and  Z/-a>(.s-ethylic 

salt  (Stobbe  and  Heun)  A.,  i,  902. 
iS-Phenyl-o-methylpropionic     acid,      o- 

cyano-,     and   ethylic     salt     (Lands- 

berger),  a.,  i,  211. 
PhenylmethyUsopropyl-methylamine, 

and  -nitromethane  (Konowaloff  and 

Egoroff),  a.,  i,  801. 
l-Phenyl-3-methylpyrazole,       5-chloro- 

(Michaelis     and       Rohmer),      A., 

i.  233. 
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l-Pheiiyl-3-methylpyrftzole,  5-chloro-, 
4  :  5-c?ichloro-,  p-i  :  5-<Wchloro-, 

5-chloro-4-bromo-,  5-chloro-4-iodo-, 
5-iodo-,  and  their  alkyl  haloid  and 
peihaloid  compounds  (Michaelis  and 
Pasteknack),  a.,  i,  942. 

l-Phenyl-4-methylpyrazole,  3  : 5-di- 

chloro-  (MiCHAKLis  and  Rohmek),  A., 
i,  234. 

l-Pheiiyl-3  methylpyrazole-4-phosphinic 
acid,  5-chloio-  (Michaelis  and 
Pasteknack),  A.,  i,  942. 

4-Phenyl  6-inethylpyridone  and  its 
platinochloride  (Ruhemann),  T.,  413; 
P.,  1899,  55. 

4-Phenyl-6-methylpyridone-5-carboxylic 
acid  and  ethylic  salt  (Ruhemann), 
T.,  412  ;  P.,  1899,  55. 

4-Phenyl-6-methyl-2-pyrone  (Ruhe- 
mann and  Cunnington),  T.,  780  ; 
P.,  1899,  169. 

4-Plienyl-6-nietliyl-2-pyrone-6-carb- 
oxylic    acid,    jt?-nitro-,     ethylic     salt 
(Ruhemann  and    Cunnington),   T., 
782;  P.,  1899,169. 

4-Phenyl-6-methyl-2-pyrone-5-carboxylic 
acid,  ethylic  salt,  hydrolysis  of,  and 
action  of  ammonia  on  (Ruhemann), 
T.,  251  ;  P.,  1899,  6. 
action  of  alcoholic  ammonia  on  (Ruhe- 
mann), T.,  412;  P.,  1899,  55. 
action  of  ethylamine  on  (Ruhemann 
and  Cunnington),  T.,  780;  P., 
1899,  169. 

7-Phenyl-7-methylpyrotartaric  acid, 
and  its  salts  (Stobbe),  A.,  i,  901. 

l-Phenyl-2-methylpyrrolidine,  and  its 
m-nitro-derivative  (Scholtz  and 
Friemehlt),  a.,  i,  541. 

4'-Plieiiyl-3-methylquiiiazoline, 
2'-chloro-  (Hanschke),  A.,  i,  775. 

2'-Phenyl-3'-metliylquinoliiie,  4-amino-. 
See  Flavaniline. 

o-Phenylmethylsalicylic  acid  (Heyl), 
A.,  i,  216. 

a'Phenylmetliylsemicarbazide(BAMBEE- 
GEii  and  YON  Goldbekger),  A., 
i,  548. 

Pbenylmethyltetramethylenedisulpli- 
one  (AuTENiiiETH   and  AVolff),  A., 
i,  580. 

iu-Pbenyl-iS-methyltliiazoline,  from  ac- 
tion of  nitrous  acid  on  propylene-i^- 
thiocarbamide  (Gabriel  and  Leu- 
told),  A.,  i,  104. 

«-Phenylmetliyl-;8-tliioallophanic  acid, 
benzylic  salt  (Dixon),  T.,  404;   P., 

'  1899,  64. 

c-Phenylmethylthiobiuret  (Dixon),  T., 
402  ;  P.,  1899,  64. 

Phenylmethyltliiocarbamide,  formation 
of  (Wallach),  a.,  i,  659. 


Phenylmethylthiodiazoline    (Ztsulphide 
action    of   ammonia  and  aniline    on 
(Rusch),  a.,  i,  953. 
3'-Phenyl- 1 '  -methyl  thio  -4'-ketodihydro  - 
quinazoline,  and  3'-Phenyl-2'  methyl- 
thio-4'-ketodihydroquinazoline 
(McCoy),  A.,  i,  360. 
Phenylmethylthiosemicarbazide,       the 
imidodiazoloue     and    thiodiazolone 
from  (Marckwald),  A.,  i,  504. 
3-bromo-,  4-bromo-,  2:4:  5-^rtbromo-, 
2-chloro-,  3-chloro-,   2-nitro-,  3-ni- 
tro-,  and  4-nitro-  (Marckwald), A., 
i,  504,  505. 
4'-Phenyl-3-methyl-2'-thiotetrahydro- 
quinazoline  (Hanschke),  A.,  i,  776. 
1 -Phenyl  2-methyltriazoIine,    3-iniino-, 
and  salts  (Bamberger  and  von  Gold- 
BERGER),  A.,  i,  548. 
1  -  Phenyl-  5  -methyltriaz  oline,     3  -  i  m  i  no  - 

(CuNEo),  A.,  i,  548. 
Phenylnaphthaphenazonium    chlorides, 
i'-p-di&miuo-,  2  : 4-^-^n'amino-, 

2-nitro- 4'-^-rfiamino-,  and  j9-nitro- 
4'-amino-,  and  their  acetyl  deriva- 
tive     (K  EHRMANN,     RaDEMACHER, 

and  Feder),  A.,  i,  236. 
chloride,   2  :  i-diamino-.     See   Rosin- 
duline  chloride,  2-amiiio-. 
Phenylmnaphthaplienazoniam  salts,  2- 
amino-,  2  :  4-c?zamino-,  and  2-nitro- 
(Kehrmann  and  Levy),  A.,  i,  238, 
239. 
chloride,  2"-amino-,  acetyl  derivative 
and  salts  (Kehrmann  and  Ravin- 
son),  A.,  i,  525. 
2  :  3'-^mmino-,  3  :  2'-f?iamino-,    and 
2-amino-3'-acetamino-        (Kehr- 
mann and  Aebi),  A.,  i,  526. 
Phenylnaphthazonium    and     its    salts 

(Schaposchnikoff),  a.,  i,  431. 

Phenyl-o-    and  -)8-naphthylwodithiodi- 

azolone  (Busch and  Best),  A.,  i,  956. 

Phenyl-o-      and     -)8-naphthylthio8eini: 

carbazides  and  their   4-bromo-deriva- 

tives  (Marckwald),  A.,  i,  504. 

Phenylnitramine,    compound    of,   with 

zinc  ethyl  (Hantzsch),  A.,  i,  692. 
Phenylnitroazoe thane.      See    Acetalde- 

hyde,  nitro-,  phenylhydrazone. 
Phenylnitroazopentane.         See     Valer- 

aldehyde,  nitro-,  phenylhydrazone. 
Phenylnitroazopropane.     See  Propalde- 

hyde,  nitro-,  phenylhydrazone. 
Phenyl-3-nitrobenzimidazole,     2'-nitro- 

(PiNNOW  and  Wiskott),  A.,  i,  501. 
Phenyl-l'-nitrobenzylbenzimidazole,  2'- 
nitro-   (PiNNOW   and   "NViskott),    A., 
i,  501. 
Phenyl -jj-nitrobenzyldimethylammon- 
ium  chloride  (Wedekind),  A.,  i,  352  ; 
(Wedekind  and  Gonswa),  A.,  i,  806. 
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Phenylnitroethanol,  o-nitro-,  and  its 
acetyl  derivative  (Thiele),  A.,  i,  585. 

Pheiiylnitrometliane.  See  Toluene, 
nitro-. 

Phenyltsonitrometliaiie.  See  Toluene, 
(a-isonitro-. 

l-Phenyl-4-nitropyrazole,  from  action  of 
heat  on  the  hydrazones  of  nitromalonic 
aldehyde  (Hill  and  Torrey),  A., 
i,  788. 

Phenylorcylacetolactone,  and  its  bromo- 
and  (Z^'bromo-derivatives  (Simonis),  A., 
i,  155. 

z'so-Phenylorcylacetolactoiie  (Simonis), 
A.,  i,  155. 

Phenyloxamide,  formation  of  (Dixon), 
T.,410. 

a-Phenyloxamyl-J-phenylthiocarbamide 
(Dixon),  T.,  410;  P.,  1899,  65. 

Phenyloxanthranol,     condensation     of, 
with    toluene,    and    with    benzene 
(Guyot),  a.,  i,  295. 
chloro-   (Haller    and    Guyot),    A., 
i,  221. 

Phenyloximidooxazolone,  hydrate, 

methyl ic  salt,  and  potassium  salts  of 
(Guinchard),  a.,  i,  781. 

Plienyl'w(^)-oxytolimidazole,)3-o-amino- 
(von  Niementowski),  a.,  i,  645. 

Phenyl  pentadecyl  ketone,  boiling  point 
of,  in  a  vacuum  (Krafft),  A.,  ii,  465. 

Phenylpentadecylthiocarbamide  (Jef- 
freys), A.,  i,  731. 

2  Phenylc2/cZopentane-4  :  5-dione-l :  3-di- 
carboxylic  acid,  diethyl  ic  salt,  and  its 
phenazino  derivative  (Dieckmann), 
A.,  i,  676. 

Ai-Phenylpentylene-t|'-thiocarbamide, 
from  action  of   hydrochloric  acid  on 
phenylhydroxyamylthiocarbamide  ; 
also  its  picrate  (Janecke),  A.,  i,  477. 

Phenylphenazonium,  and  its  salts 
(Schaposchnikoff),  a.,  i,  431. 

Phenyl-o-phenylene-^-aminobenzenyl- 
amidine,    and    amino-,   and    Phenyl- 
o-phenylene-jo-nittobenzenylamidine, 
and^-nitro-  (MuTTiiLET),  A.,  i,  354. 

Phenylphosphoric  acid  (Genvresse), 
A.,  i,  342. 

Phenylphthalidemethyl  ketone,  and  ac- 
tion of  bromine  on  ;  oxime  (Hambur- 
ger), A.,  i,  143. 

a-Phenyl-)8-piperidylcarbaniide  (Manu- 
elli  and  Comanducci),  A.,  i,  888. 

Phenylpropanetricarboxylamide  (  Ruh  e- 
mann),  T,,  247  ;  P.,  1899,  6. 

Phenylpropanetricarboxylic  acid,  ethylic 
salt,  action  of  ammonia  on  (Ruhe- 
MANN),  T.,  247  ;  P.,  1899,  6. 

Phenylpropenylmalonic  acid,  and  salts 
(Thiele  and  Meisenheimer)  A., 
i,  603. 


Phenylpropiolic  acid  hydrobromide,  pre- 
paration of  bromindone  from  (Lan- 
ser),  a.,  i,  895. 
ureide  of  (Ruhemann  and  Cunning- 
ton),  T.,  958;  P.,  1899,  185. 
ethylic  salt,    condensation    of,    with 
acetylacetone,  and  with  benzoyl- 
acetone  (Ruhemann),   T.,   415  ; 
P.,  1899,  15. 
condensation  of,  with  acetylacetone, 
with    benzoylacetone,  and    with 
ethylic  oxaloacetate  (Ruhemann 
and  Cunnington),  T.,  780;  P., 
1899,  169. 
action  of  diethylamine,  hydroxyl- 
amine,   carbamide,   benzamidine, 
and  bromine  on  (Ruhemann  and 
Cunnington),  T.,  956  ;  P.,  1899, 
185. 
condensation  of,  with  ethylic  alkyl- 
acetoacetates    (Ruhemann    and 
Cunnington),  T.,  783  ;  P.,  1899, 
169. 
condensation  of,  with  ethylic  aceto- 
acetate,  and  with  ethylic  benzoyl- 
acetate    (Ruhemann),   T.,   251; 
P.,  1899,  6. 
Phenylpropiolic  acid,  ^-nitro-,  ethylic 
salt,     condensation    of   with    ethylic 
acetoacetate  and  with  ethylic  benzoyl- 
acetate  (Ruhemann  and    Cunning- 
ton), T.,  782  ;  P.,  1899,  169. 
Phenylpropiolohydroxamic    acid,    and 
its  barium,  silver,  and  methylic  salts 
(Ruhemann  and  Cunnington),  T., 
957;  P.,  1899,  185. 
Phenylpropionic   acid,  menthylic  salt, 
optical  activity  and  molecular  volume 
of  (Tschugaeff),  a.,  ii,  3. 
a-Phenylpropionic     acid     {hydratropic 
acid),    c^ibromo-,    action   of    sodium 
carbonate  on  (Semenoff),  A.,  i,  867. 
*-Phenylpropoxyacetic  acid,  and  salts 

(McKenzie),  T.,  764. 
i-Phenylisopropoxy acetic  acid,  and  zinc 
salt  (McKenzie),  T.,  754  ;    P.,  1899, 
150. 
Z-PhenyUsopropoxyacetic      acid,      and 
sodium  and  potassium  salts,  specific 
rotations    of    (McKenzie),   T.,  765 ; 
P.,  1899,  150. 
Phenylpropylenetricarboxylic        acid, 
ethylic   salt,    action   of  ammonia   on 
(Ruhemann),    T.,    248;    P.,    1899, 
6. 
Phenylpropylethylene,     formation     of 

(Dain),  a.,  i,  436. 
i8-Phenyl-o-isopropylethyIenelaotic 
acid,  and  salts  (Dain),  A.,  i,  436. 
Phenylpropylidenemalonic  acid,  and  its 
l-arium   salt    (Thiele   and  Meisen- 
heimer), A.,  i,  603. 
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Phenylpropylsulphone,    formation    of, 
and    bionio-dciivative  (riiOEGEii  and 
Uhde),  a.,  i,  607,  608. 
Phenyl i'sopropylsulphone  (Troegeh  and 

Uhde),  A.,  i,  607. 
1-Phenylpyrazole,    3  :  5-dic\i\oTo- 

(MicHAELis  and  Rohmer),  A.,  i,  234. 
l-Phenyl-3  :  5-pyrazolidone.     See  3-Hy- 

droxy-l-phenyl-5-pyrazoIone. 
3-Phenylpyrazoline,   5-imino-,   and    its 

salts  (Seidel),  a.,  i,  139. 
l-Plienyl-5-pyrazolone,  3-chloro-,  i-iso- 
nitroso-  (Michaelis  and  Rohmeu), 
a.,  i,  234. 
7n-mno-  (Rougy),  A.,  i,  753. 
l-Phenyl-5-pyrazolone-3-carboxylicacid 

(Leighton),  a.,  i,  51. 
3-Phenylpyridazine,   amino-,   6-chloro-, 
6-iodo-,  and  nitro-derivatives  (Gabriel 
and  Colman),  A.,  i,  390. 
Phenylpyridazinone,  bromo-   (Gabriel 

and  Colman),  A.,  i,  390. 
3-Plienylpyridazone  (Gabriel  and  Col- 
man), A.,  i,  390. 
Phenylpyrrolidone  (BAiLLiEand  Tafel), 

A.,  i,  268. 
4-Plienyl-2-pyrone-5 : 6-dicarboxylic 
acid,  ethylic  salt  (Ruhemann  and  Cun- 
NiNGTON),  T.,  783;  P.,  1899,  169. 
2'-Plienylquinoline-4-carboxylic       acid 
(Garzarolli-Thurnlackh),  a., 

i,  940. 
Phenylresorcylacetolactone,  and  its  di- 
bromo-derivativc       (Simonis),        A. , 
i,  155. 
tso-Phenylresorcylaoetolaotone  (Sit 

MONis),  A.,  i,  154. 
Phenylrosinduline,    amino-,   and  salts, 
and  phenylsuli)lione  derivative  (Kehr- 
MANN  and  Locher),  A.,  i,  82. 
Phenylaposaffranine         (Schaposchni- 

koff),  a.,  i,  432. 
o-Phenylsalicylic  acid (Heyl),  A., i,  701. 
methylic   and    ethylic   salts   (Heyl), 
A.,  i,  216. 
Phenylsarcosine,  formation  of  (Miller, 
Plochl,     and     Kollegorsky),     A., 
i,  128. 
Phenylsemicarbazide,  hydrochloride,  so- 
dium   and  acetyl   derivatives,  and 
formation  of  (Curtius  and  Burk- 
hardt),  a.,  i,  137. 
^>-nitro-  (Hyde),  A.,  i,  689. 
Phenylsemicarbazideacetoacetic     acid, 
ethylic    salt    (Curtius    and    Burk- 
hardt),  a.,  i,  137. 
Phenylsemicarbazidecarboxylic      acid, 
ethylic  salt  (Rupe  and    Labhardt), 
A.,  i,  356. 
Phenylstibic  acid,  Phenylstibine  oxide, 
and    sulphide    (Hasenba.umer),    A., 
i,  209. 


Phenylsalphonacetyl-amylurethane, 
-lAobutylurethane,  -carbamide,  -ethyl- 
urethane,      and       -methylcarbamide 
(Frericiis),  a.,  i,  795,  796. 
PhenylBalpbonebatyric  acid  and  its  salts 
and  chloride    and    bromo-derivative, 
ethylic  salt  (Troeger  and  Uhde),  A. , 
i,  606,  608. 
Plienylsalplionei.9obatyric      acid,     and 
salts,    and    chloride    (Troeger    and 
Uhde),  A.,  i,  607,  608. 
Phenylsulplionesodioacetic  acid,  ethylic 
salt,  substitution  of  alkyls  for  sodium 
in  (Michael),  A.,  i,  816. 
Phenyltartronic  acid,  ^rznitro^  ethylic 
salt,  and  nitrite,  acetyl  and  benzoyl 
derivatives  (Jackson  and  Phinney), 
A.,  i,  602. 
l-Phenyl-«c-tetrahydronaplithalene-3- 
carboxylio  acid,  and  2-bromo-deriva- 
tive  (THiELEand  Meisenheimer),  A., 
i,  614. 
1  -  Phenyltetrahy  dro  -  ^  -naphthenone 
(GoLDscHMiEDT  and   Knopfer),  a., 
i,  141. 
2-Phenyltetrametliylene,      -disulphide, 
-disulphone,  and  bromo-derivative  of 
the  latter  (Autenrieth  and  Wolff'), 
A.,  i,  580. 
/tt-Phenylthiazoline,  from  action  of  nitr* 
ous  acid  on  ethylene-t//-thiocarbamide, 
and     its    'picrate     and     dichromate 
(Gabriel  and  Leupold),  A.,  i,  104. 
Phenylc^tthiobiuret,  action  of  inonochlor- 
acetone  and  acetic  anhydride  on ;  also 
action  of  hydrogen  chloride  on  a  mix- 
ture  of  it   with   ethylic   acetoacetate 
(Fromm  and  Philippe),  A.,  i,  484, 
Phenylthiocarbaaiide,  action  of  chromic 
acid  and  potassium  dichromate  on 
(Oechsner     de     Coninck),     A., 
i,  244. 
oxidation  of  (Oechsner  de  Coninck), 
A.,i,  421. 
Phenylthiocarbazide,     potassium    salt, 
electrolysis  of  solution  of  (Schall  and 
Kraszler),  a.,  i,  414. 
Fhenylthiocarbazinic    acid,     methylic, 
ethylic,    and  benzylic  salts,    and    its 
o^isulphide  (Buscii   and  Stern),  A., 
i,  957. 
PhenylcZithiocarbazinic  acid,  ethylic  and 
benzylic  salts  of  (BuscH  and  Becker), 
A.,  i,  953. 
Phenylthiocarbimide,       formation      of 
(Dixon),    T.,   395;  P.,  1899,    63; 
(DuNLAP),  A.,  i,  697. 
action    of,     on     sodium     acetanilide 

(Dixon),  T.,  384. 
substance  obtained  by  action  of  alu- 
minium chloride  on  (Bamberger), 
A.,  i,  694. 
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Phenylthiocarbimide,  m-bromo-   (Bam- 
berger), A.,  i,  696. 
o-chloro-,  and  di-o-chloro-  (Grosch), 
A.,  i,  509. 
Phenylc^itliiodiazolone,     o-plienylenedi- 
amine  salt  of  (BuscH  and  Wolff), 
A.,  i,  949. 
disulphide,     action    of     amines     on 
(BuscH       and        Wolff),        A., 
i,  949. 
Phenylc^itliiodlazoloiieacetonylsulphide 

(BuscH  and  Wolff),  A.,  i,  951. 
Phenylc^ithiodiazolone-anisalsulphime, 
-m-nitrobenzalsulphime,  and    -piper- 
onalsulphime   (Busch   and    Wolff), 
A.,  i,  951. 
PhenylcJzthiodiazoloiiefurfuralsulpliinie 

(Busch  and  Wolff),  A.,  i,  950. 
Phenylc^ithiodiazolonehydrosulph- 
amine,    condensation    of,    with   alde- 
hydes    and     ketones     (Busch     and 
Wolff),  A.,  i,  950. 
Phenylc^ithiodiazolonemercaptol 

(Busch  and  Wolff),  A.,  i,  951. 
Phenylc^ithiodiazolonesulphinic       acid 

(Busch  and  Stramer),  A.,  i,  949. 
Phenylc^ithiodiazolonethiol,  its  ethylic 
ether,     iodine     additive     product, 
bromide,  ethylenic  ether,  benzylic 
ether,  benzoyl  derivative  and  diazo- 
sulphide   (Busch    and    Stramer), 
A.,  i,  949. 
o-  and  /8-aminonaphthylic  ethers   of, 
and  hydrochloride,  diazo-compounds, 
and    azo-dyes    from     (Busch    and 
Wolff),  A.,  i,  950. 
0-  and  w-(i{aminophenylic  ethers  of, 
and  azimino-compound    of  (Busch 
and  Wolff),  A.,  i,  949. 
o-Phenylthiohydantoic     acid    (Rizzo), 

A.,  i,  53. 
a-Phenylc^tthio-C-metliylketuretcarb- 
oxylic   acid,  and  its   ethylic  and  di- 
benzylbenzylic  salts  ;   also  the  action 
of  acetic  anhydride  on  it  (Fromme  and 
Philippe),  A.,  i,  484. 
l-Phenyl-S-thiotriazolone  and  its  silver 
and   barium  compounds  (Pellizzari 
and  Ferro),  A.,  i,  550. 
Phenylthiourea,  formation  of  (Dixon), 

T.,  410;  P.,  1899,  65. 
Phenyl-?n(  jt?)-tolimidazole,        o-amino-, 
acetyl      derivative      (von     Niemen- 
TOWSKi),  A.,  i,  645. 
Phenyltolylanthrone       (Guyot),      A. , 

i,  294. 
e-Phenyl-a-o-tolyl-e-benzylthiobiuret 

(Dixon),  T.,  407  ;  P.,  1899,  64. 
cr-Phenyl-)8-j;?-tolylcarbamide(MANUELLi 

and  CoMANDUCci),  A.,  i,  888. 
Phenyl-jo-tolyldisulphone  (Kohler  and 
MacDonald),  a.,  i,  905. 

NTOL.   LXXVl.   ii. 


Phenyl-o-tolylenediamine,  methenyl  de- 
rivative, picrate,  mercurichloride 
(Jacobson  and  Lischke),  A., 
i,  276, 

Phenyl-o-tolylene-^-nitrobenzenylamid- 
ine  (Muttelet),  A.,  i,  354. 

e-Phenyl-a-o-tolyl-c-ethylthiobiuret, 
and       e-Phenyl-a-i?-tolyl-e-ethylthio- 
biuret   (Dixon),   T.,    405,    406  ;    P., 
1899,  64. 

Phenyl -;?-tolylformamidine  (Wheeler 
and  Johnson),  A.,  i,  353. 

Phenyl-i?-tolyl  ketone  (Weiler),  A., 
i,  490. 

Phenyl-^-tolylketosulphone,  and  its 
hydrate  (Kohler  and  MacDonald), 
A.,  i,  905. 

Phenyl-jt?-tolylme thane,  action  of  chromyl 
chloride  on  (Weiler),  A.,  i,  519. 

Phenyl-i»-toIylniethenylamidine,prepara- 
tion  of  (Wheeler  and  Johnson),  A., 
i,  269. 

Phenyltolyl-3-methylanthrone  (Guyot), 
A.,  i,  295. 

e-Phenyl-^-o-tolyl-e-methylthiobiuret, 
and        «-Phenyl-a-^-tolylinethylthio- 
biuret  (Dixon),  T.,  402;   P.,    1899, 
64. 

Phenyl-jo-tolyloxybutylthiocarbamide 
(Schlinck),  a.,  i,  540. 

l-Phenyl-S-^-tolylpyrazoline,  5-imino- 
(Seidel),  a.,  i,  139. 

Phenyl-^-tolylthiodiazolinethiol,  and 
methylic  ether,  ethylic  ether,  and 
benzylic  ether  (Busch  and  Lingen- 
brink),  a.,  i,  954. 

Phenyl-2-tolylthioseniicarbazides 
(Marckwald),  a.,  i,  504. 

Phenyl-4-tolylthioseniicarbazide,  and 
2:4: 5-^r2:bromo-derivative  (Marck- 
wald), A.,  i,  504,  505. 

Phenyltolyl-o-toluic  acid  (Guyot),  A., 
i,  294. 

Phenyltriazan  (Voswinckel),  A.,  i,  959. 

1-Phenyltriazoline,  3-imino-,  and  2-ni- 
troso-3-imino-  (Bamberger  and  von 
Goldberger),  a.,  i,  547. 

Phenyltriethylammonium  bromide,  o-ni- 
tro-  (Nagornoff),  A.,  i,  425. 

i8-Phenyl-7-trimethacetobutyric  acid, 
electrical  conductivity  of  (von  Schil- 
ling and  Vorlander),  A.,  i,  879. 

Phenyltrimethylammonium  bromide 

(Bischoff  and  Taraschtschansky), 
A.,  i,  202  ;  (Wedekind),  A.,  i,  352. 

N-Phenyltrimethyleneimine  and  its  pi- 
crate  (Scholtz),  a.,  i,  881. 

1-Phenylurazole,   action  of  phosphorus 
pentasulphide  on  (Pellizzari  and 
Ferro),  A.,  i,  550. 
nitroso-  (Rupe  and  Labhardt),   A., 
i,  356. 

76 


1150 


INDEX  OF   SUBJECTS. 


Phenylvaleric  chloride,  action  of  alumin- 
ium chloride  on  (Kipping  and  Hall), 
P.,  1899,  173. 

o-Phenyl-i8-??i-xylylcarbaniide  (Manu- 
ELLi  and  CoMANDUCCi),  A.,  i,  888. 

Phenyl-w-xylylhydrazine,  2  :  4  dinitro- 
(WiLLGERODT  and  Klein),  A.,  i,  883. 

Phenyl-2-xylylketoxime-2-carboxylic 
acid,  oximidolactone  of  (Bethmann), 
A.,  i,  520. 

Phenyl-2-xy  lylphthalazone  (  Beth- 

mann), A.,  i,  520. 

Phenylxylylthiocarbamide,  1  -Pheny  1- 
4-xylyltliio8eniicarbazide,  4-Plienyl- 
l-xylylthiosemicarbazide  (Busch), 
A.,  i,  496,  497. 

Phenyl-2 :  4-xylylthioseniioarbazide, 
the  imidodiazolone  and  thiodiazolone 
(Marckwald),  a.,  i,  504. 

Phenyl-  and  tolyl-3-thiobistriazoles 
and  -3-thiotriazolones,  attempts  at 
reduction  of  (Andreocci  and  Man- 
ning), A.,  i,  946. 

Philipstadite  from  Sweden  (Daly),  A., 
ii,  436. 

Phiilipsite,  vapour  pressure  of  (Tam- 
mann),  A.,  ii,  8. 

Philothion  (de  Rey-Pailhade),  A., 
i,  180. 

Phlobaphen  in  grapes  and  grape  seeds 
(GiRARD  and  Lindet),  A.,  ii,  445; 
(Sostegni),  a.,  ii,  446. 

Phloracetophenone  diethylic  and  tri- 
ethylic,  trimethylic,  and  dimethylic 
ethers,  and  acetate  of  the  last  (Kos- 
TANECKiandTAMBOR),  A.,  i,  892. 

Phloridzin,      action      of     moulds      on 
(Puriewitsch),  a.,  ii,  683. 
physiological  action  of  (Cremer),  A., 

ii,  169. 
source  of    sugar  excreted  under  the 
influence      of     (Kumagawa     and 
Miura),  a.,  ii,  776. 

Phloridzin  poisoning,  nature  of  (Ray, 
McDehmott,  andLusK),  A.,  ii,  783. 
acetonuria    in     (Geelmuyden),     A., 
ii,  235. 

Phloroglucide,  condensation  product 
obtained  from,  with  acetic  acid 
(Hehzig),  A.,  i,  32. 

Phloroglucinol  obtained  from  filicic  acid 
(Boehm),  a.,  i,  32. 
condensation  of,  with  benzoin  (Japp 
and  Meldrtjm),  T.,  1042;  P., 
1899,  166. 
triethylic  ether,  dinitvo-  (Jackson  and 
Koch),  A.,  i,  677. 

Phloroglucinoltricarboxylic  acid,  ethyl  ic 
salt,  from  action  of  ethylic  malonate 
on  ethylic  acetonetricarboxylate,  in 
presence  of  sodium  ethoxide  (Will- 
statter),  a.,  i,  577. 


Phorone,  action  of  ethylic  sodiomalonate 
on  (Vorlander  and  Gartner),  A., 
i,  259. 
Phoronediacetic  acid,  its  methylic  salt, 
oxime,  aiidanliydride;  also  its  oxidation 
(Vorlander    and     Gartner),     A., 
i,  259. 
Phosgenite.     See  Cromfordite. 
Phosphates.     See  under  Phosphorus. 
Phosphatic  deposits  from  caves  in  New 

South  Wales  (Mingaye),  A.,  ii,  670. 
Phosphines,    chloro-,   of   the    aliphatic 

series  (Guichard),  A.,  i,  563. 
Phosphorescence  of  strontium,  barium, 
calcium,  and  zinc  sulphides  (Mou- 
relo),  a.,  ii,  420. 
of   strontium    sulphide,    influence  of 
manganese  on  (Mourelo),  A.,  ii,  484. 
Phosphorised  oil,   estimation  of  phos- 
phorus in  (Ekroos),  a.,  ii,  180. 
Phosphorites,     manufacture    of    citrate 
soluble  phosphoric  acid  from  (Knoop), 
a.,  ii,  801. 
Phosphorochalcite  from  Belgium   (Ce- 

saro),  a.,  ii,  433. 
Phosphorus,  spectrum  of;  detection  of, 
in  cast    iron,    by   spectrum  (Gra- 
mont),  a.,  ii,  345. 
melting  point  of,  influence  of  pressure 

on  (Hulett),  a.,  ii,  469. 
metallic  and  red,   identity  of ;    red, 
vapour  tension  and  vapour  density 
of ;  white,  vapour  density  of  (Chap- 
man), T.,  735  ;  P.,  1899,  102. 
red  and  yellow,  entropic  relations  of, 
with  arsenic,  antimony,  and  bismuth 
(Linck),  a.,  ii,  416. 
action  of  aqueous  alcoholic  alkalis  on 
(MiCHAELisand  Pitsch),  A.,  ii,  285. 
action  of,  on  hydrazine  (de  Bruyn), 

A.,  ii,  745. 
poisoning  by,  the  supposed  formation 

of  fat  in  (Athanasiu),  A.,  ii,  441. 
poisoning  by,  relation  of,  to  phloridzin 
poisoning  (Ray,  McDermott,  and 
Lusk),  a.,  ii,  783. 
organic,  supposed  presence  of,  in  urine 

(Oertel),  a.,  ii,  116. 
nature  of  the  compounds  of,  in  urine 

(Jolly),  A.,  ii,  41. 
metabolism    of    proteids    containing 
(Zadik),  a.,  ii,  774. 
Phosphorus    pentahTomide,    dissociation 
of,    in    carbon    c?«sulphide,   carbon 
tetrachloride,   or  chloroform  (Kas- 
tle  and  Beatty),  A.,  ii,  481. 
^rw'-hloride,   molecular    weight  of,    in 
nitrobenzene      (Kaiilenberg     and 
Lincoln),  A.,  ii,  397. 
pentach\oik\e,    dissociation  of  (Weg- 

scheider),  a.,  ii,  590. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
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Phosphorus  suboxide,    noii-existeiice  of 

(Chapman    and    Lidbury),    T., 

973  ;  P.,  1899,  186. 
(MiCHAELisandPiTSOH),  A.,  ii,  285. 
Hypophosphorous   acid,  reduction   of 

bismuth  or    antimony    salts  by, 

and     palladium     (Engel),     A., 

ii,  750. 
reduction     of    raolybdic     acid    by 

(Ebaugh  and  Smith),  A.,  ii,  489. 
Phosphoric  acid,  electric  conductivity 

of  solutions  of,  at  high  pressures 

(BoGOJAWLENSKY      and      Tam- 

mann),  a.,  ii,  138. 
surface  tension  of  aqueous  solutions 

of  (Forch),  a.,  ii,  641. 
ctherification  of,  by  methylic  alcohol 

(Belugou),  a.,  i,  659. 
excretion  of,  before  and  after  removal 

of     the     ovaries     (Schulz     and 

Falk),  a.,  ii,  504. 
estimation  of  (Lasne  ;  Neumann), 

A.,  ii,  54  ;  (Ulsch),  A.,  ii,  802  ; 

(Aschman),  a.,  ii,  807. 
estimation         of        citrate -soluble 

(Maeroker),  a,,  ii,  807. 
estimation     of     citrate-soluble,     in 

basic    slags    (Freundlich),    A., 

ii,  331. 
estimation  of  total  and  soluble,  in 

basic  slag    (Dafert  and    Reit- 

mair),  a.,  ii,  383. 
estimation  of,  in  malt  (Matthews 

and  Woolcott),  A.,  ii,  174. 
estimation  of,  in  soils  (Maxwell), 

A.,ii,  521. 
estimation   of,    in  superphosphates 

(Littmann),  a.,  ii,  330. 
estimation    of,    colorimetrically    in 

water  (Jolles),  A.,  ii,  579. 
separation  of   selenium  from  (Jan- 

NASCH  and  Heimann),  A.,  ii,  60. 
See  also  Agricultural  chemistry. 
Phosphates,  black,  from  the  Pyrenees 

(Levat),  a.,  ii,  229. 
alkali,      spark      spectra      of     (de 

Gramont),  a.,  ii,  345. 
action     of    hydrochloric    acid     on 

(Tunnell  and  Smith),  A.,  ii,  744. 
amount  of,  in  the  urine  of  infants 

(Oechsner  de  Coninck),  a.,  ii, 

678. 
Algerian,    occurrence    of     chromic 

oxide  in  (ScnifLER),  A.,  ii,  335. 
analysis    of    (Antony    and    Mon- 

DOLFo),  A.,  ii,  330. 
estimation     of     ferric     oxide     and 

alumina  in  (Blattner  and  Bras- 

seur),  a.,  ii,  128. 
Superphosphates,  estimation  of  citrate 
soluble  phosphoric  acid  in  (Bott- 
cher),  a.,  ii,  55. 


Phosphorus : — 
Trimetaphosphoric  acid,  heat  of  neu- 
tralisation of  (Tanatar),  a.,  ii,  416. 
Amidoheximidoheptaphosphoric   acid 

(Stokes),  A.,  ii,  94. 
Amidotetrimidopentaphosphoric  acid 

(Stokes),  A.,  ii,  93. 
Pentametaphosphimic  acid,  prepara- 
tion of  (Stokes),  A.,  ii,  93. 
Thiophosphates,  spectra  of  (Gramont), 

A.,  ii,  345. 
Phosphiodic    acid    (Chretien),    A., 

ii,  362. 
Phosphotungstic  acid,  preparation  of 
(Winterstein),  a.,  ii,  370. 
Phosphorus,    detection  and  estimation 
of:— 
detection  of,   in  insoluble    substances 
by  sterelectrolysis  (MAYEN90N),  A., 
ii,  181. 
microchemical  detection  of,  in  animal 

tissues  (Macallum),  A.,  ii,  232. 
estimation  of,  in  the  free  state  (Reed), 

A.,  ii,  451. 
estimation  of,  in  fats  and  oils  (Louise), 

A.,ii,  807. 
estimation  of,  in  iron  ores  (Wetzke), 

A.,  ii,  61. 
estimation  of,  in  nucleius  (Neumann), 

A.,  i,  467. 
estimation  of,   in  phosphomolybdates 

(Brearley),  a.,  ii,  337. 
estimation  of,  in  plants  (Berthelot),^ 
A.,  ii,  330. 
Photochemistry  : — 
Actinometer,  zinc  sulphide  (Henry), 

A.,  ii,  394. 

Light,  chemical  changes  induced  by 

(Berthelot),  a.,  ii,  1,  2. 

action    of,      on     dibenzyl     ketone 

(Fortey),  T.,  871  ;  P.,  1899, 182. 

action  of,  on  nitrogen  iodide  (Chat- 

taway  and  Orton),  P.,  1899,  18. 

action   of,    on   photographic   plates 

(Liesegang),  a.,  ii,  720. 
action  of,   on  platinum,  gold,  and 
silver  chlorides  (Sonstadt),   P., 
1898,  179. 
action  of,  on  silver  iodide  (Scholl), 
A.,  ii,  621. 
Daguerreotjrpe    plates,    development 

of  (Scholl),  A.,  ii,  621. 
Photographic  plates,  action  of  light 
on,  and  development  of  (Liese- 
gang), A.,  ii,  720. 
action    of    hydrogen    peroxide    on 
(Russell),  A.,  ii,  720. 
Radiations  from  carnotite  (Friedel 
and  Cumenge),  A.,  ii,  435. 
from   uranium,  radium,    polonium, 
and   thorium   (Becquerel),    A., 
ii,  393. 
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Photochemistry  :— 
Rbntgen  rays,    action  of,  on   photo- 
graphic   plates    (Villard),    A., 
ii,  266. 

ionisation  of  gases  by  (Townoend), 
A,,  ii,  729. 

photometer  for  ;   absorption  of,  by 
metallic  salts  (Hubert  and  Rey- 
naud),  a.,  ii,  586. 
Polarisation : — 

Rotation,  change  of  sign  of,  produced 
by  substituting  halogen  for 
hydroxyl         (Walden),  A., 

ii,  539. 

of  electrolytes,  influence  of  dilution 
and  dissociation  on  (Rimbach), 
A.,  ii,  345. 

and  molecular  association  of  optic- 
ally active  liquids  (Pope  and 
Peachey),  T.,  1112  ;  P.,  1899, 
201. 

and  position  isomerism  (Guye  and 
Babel),  A.,  ii,  718,  719. 

of  ethereal  salts,  maximum,  and 
product  of  asymmetry  (Frank- 
land),  T.,  351. 

of  a  racemic  compound  of  d-  and  Z-, 
acetyldesmotroposantonin  (An- 
DREOCCi),  A.,  i,  931. 

of  amy  lie  derivatives  (Brjuoho- 
NENKo),  A.,  ii,  265. 

of  Z-amylic  salts  (Walden),  A., 
ii,  621. 

of  amylic  nitro-,  bromo-,  and  amino- 
benzoates,  and  ?;i-toluate,  and  tar- 
taryl,  valeiyl,  and  malyl  anilides 
and  toluidides  (Guye  and  Babel), 
A.,ii,  718. 

of  alanine,  d-  and  Z-,  and  benzoyl-, 
d-  and  Z-benzoylaspartic  and 
benzoylglutamic  acids,  and 
c^-glutamic  acid  (Fischer),  A., 
i,  888. 

of  compounds  formed  by  the  con- 
densation of  benzaldehyde  with 
polyhydric  alcohols  (de  Bruyn 
and  Alberda  van  Ekenstein), 
A.,  i,  662. 

of  bornylamine  derivatives  (FoR- 
STER),  T.,  934;  P.,  1899, 
71. 

of  compounds  of  camphor  with 
aromatic  aldehydes  (Haller  and 
Mulleb),  a.,  ii,  622. 

of  rf-  and  Z-camphoroxime  fZ-camphor- 
sulphonates  (Pope),  T.,  1006  ; 
P.,  1899,  199. 

of  camphorsulphonic  chlorides,  and 
of  d-  and  Z-pinene,  and  of  their 
solutions  in  alcohol  (Kipping  and 
Pope),  T.,  1123  ;  P.,  1899, 
200. 


Photochemistry  :— 
Rotation    of     dibenzylidene-Z-idonic, 

dibenzylidene-Z-xylonic,      benzyl- 

idene-(^-saccharic  and  benzylidene- 

a-glucoheptonic  acids   (Alberda 

VAN  Ekenstein  and  de  Bruyn), 

A.,  i,  904. 
of  dihydroxybutyric  acid  and  Uo- 

saccharin  (Faber  and  Tollens), 

A.,  i,  855. 
of     isodiphenylhydroxyethylamine, 

d'  and  Z-,  and  tartrates  (Erlen- 

meyer),  a.,  i,  882. 
of    butoxysuccinic,   ethoxysuccinic, 

diethoxysuccinic   acids  and  their 

salts  (PuRDiE  and  Pitkeathly), 

T.,  155,  158  ;  P.,  1898,  6. 
of  gallotannic  acid  (Rosenheim  and 

ScHiDROWiTz),  P.,  1899,  67. 
of   Z-    and    cZ-mandelic   acid    (Mc- 

Kenzie),  T.,  757,  768. 
of    d-    and    Z-mandelic    acid,   and 

cinchonine  salts  (Rimbach),  A., 

i,  895. 
of  methoxy-  and  ethoxy-propiooates 

(PuRDiE  and  Irvine),  T.,  483  ; 

P.,  1899,  74. 
of  methylic   and    ethylic   malates, 

benzoylmalates,  and  o-,  wi-,  and 

jt)-toluoylmalates(FRANKLAND  and 

Wharton),   T.,  337;  P.,  1899, 

25. 
of  fZ-methylmalic  acid  (Marckwald 

and  Axelrod),  A.,  i,  419. 
of    methyl-,    ethyl-,    and    propyl- 

piperidines  and  of  ethyl-,  propyl-, 

and    isoamyl-pipecolines   (Hohe- 

NEMSER  and  Wolffenstein),  a., 

i,  937. 
of  nitrocamphor  and  ir-bromonitro- 

camphor,  change  of  (Lowry),  T., 

218  ;  P.,  25. 
of  i-o-phenethylamine  hydrochloride 

and  d-campliorsulphonate  (Pope 

and  Harvey),  T.,  1110  ;  P.,  1899, 

200. 
of  d-  and  Z-o-phenylbenzylmethyl- 

allylammonium  bromides,  iodides, 

and  (Z-camphorsulphonates  (Pope 

and    Peachey),    T.,    1128  ;    P., 

1899,  192. 
of  Z-phenylethoxyacetic    acid,    and 

its  salts  (McKenzie),  T.,  758. 
of    d-    and     Z-phenyllactic     acids, 

o-bromo-,    and    cinchonine   salts 

(Erlenmeyer  and  Moebes),  A., 

i,  896. 
of    phenyhnethoxyacetic  acid    and 

salts  (McKenzie),  T.,  762. 
of  phenylisopropoxyacetic  acid,  and 

its  sodium   and   potassium  salts 

(McKenzie),  T.,  765. 
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Photochemistry  :— 

Rotation  of  Z-pinene  in  various  solvents 

(Pope  and  Peaohey),  T.,  1118  ; 

P.,  1899,  201. 
of  pinene  hydrochloride  CLong),  A., 

1,819. 
of  piperidine  bases,   and  of  bornyl- 

amines,  influence  of  introduction 

of  benzoyl  group  on   (Pope  and 

Peachey),  T.,  1076, 
of   sugar  solutions  (Mascart  and 

BiSnard),  a.,  i,  851. 
of  solutions  of  sucrose,  influence  of 

temperature    on     (Wiley),    A., 

ii,  702. 
of  tannin  in  aqueous,  alcoholic,  or 

acetic  acid  solution  (Flawitzky), 

A.,  i,  806. 
of  concentrated  solutions  of  d-iar- 

taric     acid    (Lepeschkin),    A., 

i,  576. 
of   tartaric  acid  solutions,    and  of 

turpentine   oil    (Wendell),    A., 

ii,  199. 
of   I-   and    (^-tetrahydroquinaldine, 

their  hydrochlorides,  and  c^-cam- 

phorsulphonates        (Pope      and 

Peachey),  T.,  1067;    P.,    1899, 

199. 
of    tetrahydro-^-toluquinaldine,    d- 

and  Z-,  and  hydrochlorides  (Pope 

and  Rich),  T.,  1094. 
Mutarotation  of  sugars,  nitrocamphor, 
and  ir-bromonitrocamphor  (Lowry), 
T.,  211  ;  P.,  25. 
Magnetic  rotation  in  salt  solutions, 
effect  of  concentration  on  (Oppen- 
heimer),  a.,  ii,  139. 
Refraction  and   dispersion  of   water 

Bender),  A.,  ii,  621. 
and    dispersion    of   compounds    of 

camphor  with  aromatic  aldehydes 

(Haller     and     Muller),     A., 

ii,  622. 
of     7-amino-oi8-propylenic     glycol 

(L.      and     E.       Knorr),       A., 

i,  411. 
of  amylic  nitro-,  bromo-,  and  amino- 

benzoates,  and  ?n-toluate  (Guye 

and  Babel),  A.,  ii,  718. 
of  argon,  neon,  and  helium  (Eam- 

SAY  and  Travers),  A.,  ii,  746. 
of  butyric,  caproic,  caprylic,  capric, 

lauric,    rayristic,     palmitic,    and 

stearic  acids,  and  their  glycerylic 

salts  (Scheij),  a.,  i,  668. 
of  solutions  of  cadmium   bromide, 

sugar,  and  di-  and  ^rz-chloracetic 

acids,   and  their  potassium  salts 

(Hallwachs),  a.,  ii,  462. 
of  coniine  (Pope  and  Peachey),  T., 

1111. 


Photochemistry  : — 
Refraction  of  ethylic  salts  of  methyl - 
substituted     cyanosuccinic    acids 
(Bone  and Sprankling),  T.,  855. 

of  ethylic  glutaconate  (Henrich), 
A.,  i,  794. 

of  solutions  of  hydrochloric  acid  and 
alkali  chlorides  (Conroy),  A., 
ii,  717. 

of  nitroamylbenzene,  and  of  phenyl - 
methyh'sopropylnitromethane 
(KoNOWALOFF    and     Egoroff), 
A.,  i,  801. 

of  ft)-nitrotoluene,  «-nitro-ji?-xylene, 
jo-xylylamine,  and  a>-mesitylamine 
(Konowaloff),  a.,  i,  873,  874. 

of  phenylic  alkylic  carbonates 
(Morel),  A.,  i,  875. 

of  I-    and    i-tetrahydroquinaldines 
(Pope  and  Peachey),  T.,  1114. 
Atomic  refraction  of  iodine  in  some 

compounds  (Sullivan),  A.,  ii,  398. 
Refractometer,  double-trough  (Hall- 
wachs), A.,  ii,  461. 
Dispersion,    anomalous,     of    sodium 

vapour  (Becquerel)   A.,  ii,  266. 
Spectroscopy, interference,  new  method 

of  (Fabry  and  Perot),  A.,  ii,  540. 
Spectra,    atomic    and    molecular,    of 
compounds  (de   Gramont),   A., 
ii,  197. 

stellar,  oxygen  and  unknown  lines 
in  (Gill),  A.,  ii,  718. 

stellar,  and  temperature  classifica- 
tion of  stars  (Lockyer),  A., 
ii,  718. 

of  stars,  of  helium,  and  of  asterium 
(Lockyer),  A.,  ii,  4. 

dissociation,  of  fused  chlorides, 
bromides,  and  iodides  (de 
Gramont),  A.,  ii,  137. 

of  didymium  oxide  from  monazite 
sands  (Urbain),  A.,  ii,  425. 

of  hydrogen  (Richards),  A.,ii,  266. 

compound  line,  of  hydrogen  (Hut- 
ton),  A.,  ii,  3. 

of  electric  arc  between  mercury 
poles  in  a  vacuum  (Fabry  and 
Perot),  A.,  ii,  461. 

of  neon  and  helium  in  high  vacua 
obtained  by  freezing  air  (Dewar), 
A.,  ii,  741. 

of  sodium,  method  of  reversing 
(Kreusler),  a.,  ii,  717. 

of  sodium,  lithium,  and  potassium 
in  their  fused  salts ;  and  of 
aluminium,  tellurium,  and  sele- 
nium (de  Gramont),  A.,  ii,  198, 
199. 
spark,  of  fused  sulphates,  sulphides, 
and  phosphates  (de  Gramont), 
A.)  ii,  345, 
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Photochemistry  :— 
Spectra,  phosphorescent,  of  victoiium 
(Crookes),  a.,  ii,  751. 
produced  by  electric  discharges  in 
organic  compounds  (Wiedemann 
and  Schmidt),  A.,  ii,  5, 
of     chlorophyll     and     hemoglobin 
derivatives       (Schunck),         A., 
ii,  540. 
of   cyanuric  acid    (Hartley),    P., 

1899,  46, 
of  isatin  and  carbostyril  and  their 
alkyl   derivatives  (Hartley  and 
DoBBiE),  T.,  640  ;  P.,  1899,  47. 
of  proteids  in   relation   to   that  of 
tyrosine  (Blyth),  T.,   1162  ;  P., 
1899,  175. 
Photography.     See  Photochemistry. 
Phthalamic  acid,  methylic  salt  (Hoogr- 

WERFF  and  Dorp),  A.,  i,  870. 
m-    and    ^-Phthalamidobenzoic    acids, 

ethylic  salts  (Limpricht),  A.,  i,  292. 
Phthalanil  (Landsberger),  A.,  i,  211 ; 
(Meyer    and    Sundmacher),    A., 
i,  756. 
3-nitro-,    4-nitro-,   4-chloro-,    3 :  ^-di- 
chloro-,   and   tetra(Mo\o-   (Graebe 
and  Buenzod),  A.,  i,  762. 
Phthalanilic    acid  (Meyer  and  Sund- 
macher), A.,  i,  756. 
Phthalazine,  salts,  and  4'-chloro-deriva- 

tives  (Paul),  A.,  i,  776. 
Phthalic    acid,   equilibrium    in    forma- 
tion of  anhydride  from  (Bancroft), 
A.,  ii,  411. 
citronellyl     salt    and    (^tbromide   .of 

(Flatau  and  Labbe),  A.,  i,  409. 
ethylic    salt,    condensation    of,    with 
ethylic    glntarate,    and    ethylic    )3- 
phenylglutarate  (Dieckmann),   A., 
i,  914. 
geranyl    salt,     and     ^e^rabromide    of 

(Flatau  and  Labb:^),  A.,  i,  409. 
mpropylic  salt  (Gucci),  A.,  i,  513. 
thymylic  hydrogen  salt  (Schryver), 
T.,  664  ;  P.,  121. 
Phthalic  acid,  3-nitro-,  4-nitro-, 4-chloro-, 
3  :  i-dic\i\o\o-y      and      tetrac)\\oxo- ^ 
aniline  salts  (Graebe  and  Buenzod), 
A.,  i,  762. 
4-nitro-,  formation  ot   (Heusler  and 
Schieffer),  A.,i,  366. 
iso-Phthalic  acid,  formation  of  (Weiler), 
A.,  i,  491. 
5-nitro-,    aniline   salt    (Graebe    and 
Buenzod),  A,  i,  763. 
jo-Phthalic  acid.     See  Terephthalic  acid. 
Phthalic    anhydride,    condensation    of, 
with    benzaldehyde  (Thiele),    A., 
i,  216. 
condensation  of,  with  o-tolylacetic  acid 
(Bethmann),  a.,  i,  520. 


Phthalide,  6-nitro-,  formation  of 
(Gabriel  and  Landsberger),  A., 
i,  133. 

rfithio-  (Gabriel  and  Lrupold),  A., 
i,  121. 
Phthalidedimethyl  ketone  and  its  reac- 
tion  with  phenyl  hydrazine  and  with 

bromine  (Hamburger),  A.,  i,  142. 
Phthalidedimethylketoximes,    two    iso- 
meric, and  an  acetate  (Hamburger), 

A.,  i,  143. 
Phthalimide,  formation  of  (Mathews), 
A.,  i,  57. 

oxidation  of  (Oechsner  db  Coninck), 
A.,  i,  508. 

mercury  compound  of,  constitution  of 
(Kieseritzky),  a.,  ii,  395. 
Phthalimidine,  constitution  of  (Gabriel 
and  Landsberger),  A.,  i,  133. 

thio-    (Gabriel    and  Leupold),   A., 
i,  121. 
i//-Phthalimidine,  5-nitro-,   and  its  salts 

(Gabriel    and     Landsberger),    A., 

i,  133. 
Phthalimidobutylmalonic   acid,   ethylic 

salt     (Gabriel    and     Ma  ass),     A., 

i,  595. 
Phthalimidomethylenephenylhydrazine 

(Sachs),  A.,  i,  280. 
Phthalimidosulphonal     (Posner),     A., 

i,  604. 
Phthalophenylamic  acid,  methylic  salt, 

formation  of  (Hoogewerff  and  van 

Dorp),  A.,  i,  870. 
Phthalophenylimide,  action  of  methylic 

alcohol  on  (Hoogewerff   and   van 

Dorp),  A.,  i,  870. 
Phthalylcamphoroxime  (  Frankforter 

and  Glasoe),  A.,  i,  713. 
Phthalyl-green,  constitution  of  (Haller 

and  Guyot),  A.,  i,  155. 
m-  and  ^^-Phthalyloxybenzoic  acids, 

ethylic  salts  (Limpricht),  A.,  i,  292. 
)8i8-Phthalyloxydinaphthalene    (Fosse), 

A.,  i,  817. 
Phthalylphenyh'socro  tonic     acid,     two 

isomeric     forms    of     (Thiele),     A., 

i,  217. 
Phthaly  Iphenylmethylenediamine     an  d 

Phthalylpiperylmethylenediamine, 

(Sachs),  A.,  i,  280. 
Phthalylsalicylic  acid  (Limpricht),  A., 

i,  293. 
Phyllotaonin,  relation  of,  to  chlorophyll 

(Kohl),  A.,  i,  228. 
Phylloxanthin,  non-relation  of,  to  chloro- 
phyll (Kohl),  A.,  i,  228. 
Fhyscia  pulverulenta  and  P.  ciliaris,  con- 
stituents of  (Hesse),  A.,  i,  382. 
Physiological  action  of  acids  and  alkalis 

(Loeb),    a.,    ii,    167 ;    (Zoethout), 

A.,  ii,  235. 
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Physiological  action  of  aconine,  aconi- 

tine,     benzaconine,     and     diacetyl- 

aconitine    (Cash    and     Dunstan), 

A.,  ii,  42. 
of    o-aminophenetidine    (Cohn),    A., 

ii,  781. 
of  anhalonine,  lophophorine,  and  mez- 

caline  (Dixon),  A,,  ii,  681. 
of  aspirin  (acetylsalicylic  acid)  (Dre- 

ser),  a.,  ii,  605. 
of  choline  (Asher  and  Wood),   A., 

ii,  373. 
of   choline,    eucaine-B,    and    neurine 

(MoTT  and  Halliburton),  A.,  ii, 

315,  781. 
of  extracts  of  pituitary  body  (Schafer 

and  Vincent),  A.,  ii,  782. 
of  hederin  (Joanin),  A.,  ii,  605. 
of  hydrogen  peroxide  and  benzoic  per- 
oxide (Nencki  and  Zaleski),  A., 

ii,  676. 
of  iodine  and  iodides   (Heinz),   A., 

ii,  440. 
of     fModoacetylidene     (Loew),     A., 

ii,  169. 
of    various    ketonic   bases  and    their 

oximes  (Schmidt),  A.,  i,  4. 
of  laurotetanine  (Filippo),  A.,  i,  312. 
of    methylxanthines     (Lusini),     A., 

ii,  317. 
of  nitrogen  chloride  (Hentschel),  A., 

ii,  569. 
of  peptones  and  proteoses  (Chitten- 
den,  Mendel,  and  Henderson), 

A.,     ii,     233;    (Thompson),     A., 

ii,  677. 
of  phloridzin  (Cremer),  A.,  ii,  169. 
of      proteose       (Thompson),       A., 

ii,  604. 
of  sodium  fluoride  (Baldwin),   A., 

ii,  605. 
of   extracts    of    sympathetic  ganglia 

(Cleghorn),  a.,  ii,  569. 
Physiology,  importance  of  stereochem- 
istry in  (Fischer),  A.,  ii,  169. 
Phytosterol  (phytosterin)  presence  of,  in 

lichens  (Hesse),  A.,  i,  382. 
from    the   oil   of    Tropceohcm  majus 

(Gadamer),  a.,  i,  864. 
preparation  of  (Bomer),  A.,  ii,  191. 
extraction  of,  from  fats  (Juckenack 

and  Hilger),  A. ,  i,  38. 
detection  of,  in  fats  (Kreis  and  Wolf), 

A.,  ii,  343  ;  (Wirthle;  Foerster), 

A.,ii,  824. 
Pieea  excelsa  seeds,  constituents  of,  and 
decomposition    of    the     proteids    in 
(Rongger),  a.,  ii,  241. 
Pichi-pichi,     constituents    of     (Kunz- 

Krause),  a.,  i,  448. 
Picoline,  haloid  and  perhaloid  salts  of 
(Mi-^RRILl),  a.,  i,  934. 


a-Picoline  {2-methylpyndine)  aminolytic 
constant    of    (Goldschmidt    and 
Salcher),  a.,  ii,  551. 
hydrochloride,    methobromide,   etho- 
bromide,  hydrogen  dihvomide,  hy- 
drogen ^Wbromide,  methyl  fribrom- 
ide,    ethyl   ^ribromide,    hydriodide 
bromide,     hydrogen    cZziodide,    tri- 
iodide,  ^e?i^iodide,  methyl  /?-aodide, 
methyl  pentiodide,  ^.e^^iodide,  ethyl 
^riiodide,    ethyl  ^wn^iodide,  propyl 
^Wiodide,     hydriodide     f^zbromide, 
methiodide   dihvomide,   methiodide 
iodobromide,  allyliodide  fZtbromide, 
methiodide,    ethiodide^  propiodide, 
Mopropiodide,      butiodide,     isohut- 
iodide  secbutiodide,   zsoamyliodide, 
allyliodide,  sccbutyl   ^niodide,   sec- 
butyl  pentiodide,  isoamyl  diiodide, 
Moamyl  ^modide,  isodimyl  pentiodide, 
allyl  ^riiodide,  allyl^eriiiodide,  ethyl 
propyl  ^ew^iodide,  ?5opropyl  o^iiodide, 
wopropyl  ^niodide,  Mopropyl  pent- 
iodide, butyl  ^riiodide,  butyl  pent- 
iodide, isohuty]  ^riiodide,  and  iso- 
butyl  pentiodide  of  (Murrill),  A., 
i,  934,  935. 
)3-Picoline  {^-methylpyridine),  methyl  ^ri- 
iodide,  methyl  pentiodidiG  (Murrill), 
A.,  i,  934. 
7-Picoline    {^-methylpyridine),    methyl 
tri-iodide,    methyl   ^^ew^iodide,    hept- 
iodide  (Murrill),  A.,  i,  934. 
a-  and  iS-Picolines,  action  of  potassium 
dichromate    and    sulphuric    acid    on 
(Oechsner  de  Coninck),  a.,  i,  472. 
Picramic     acid     (4  :  6-dinitro-2-aminA>- 
phenol),   oxidation  of,    with   chromic 
acid    (Oechsner   de   Coninck    and 
Combe),  A.,  i,  347. 
Picric  acid  (2:4:  Q-trinitrophenol),  velo- 
city of  crystallisation  of  (Bogojaw- 
lensky),  a.,  ii,  206. 
equilibrium      between      i8-naphthol, 
ethylenic    bromide,    and    (Bruni), 
A„  ii,  406. 
oxidation     of,     with     chromic    acid 
(Oechsnerde  Coninck  and  Combe), 
A.,  i,  347. 
Picrotin,     and     benzoyl-,     dibenzoyl-, 
acetyl-,    diacetyl-,    anhydrodiacetyl-, 
and  anhydronitro-derivatives  (Meyer 
and  Bruger),  A.,  i,  227. 
Picrotoxic   acid,  and  bromo-derivative 

(Meyer  and  Bruger),  A.,  i,  227. 
Picrotoxide  (Meyer  and  Bruger),  A., 

i,  226. 
Picrotoxin,    resolution    of,    into  picro- 
toxinin  and  picrotin   (Meyer  and 
Bruger),  A.,  i,  226. 
detection   of  (Melzer),   A.,   ii,  193  ; 
(Kreis),  A.,  ii,  827. 
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Picrotoxinin,   and  its  chloro-,  bromo-, 

iodo-,    and    diacetyl    derivatives   and 

polymeric  form  (Meyer  and  Bruoer), 

A.,  i,  226. 

Picrylazo-w-xylene   (Willgerodt  and 

Klein),  A.,  i,  883. 
Picrylguaiacol.     See  Guaiacol  picrate. 
Picryl-w-xylylhydrazine  (Will- 

gerodt and  Klein),  A.,  i,  882. 
Pigment,  CjgHuOioNg,  from  oxidation  of 
melanin  (Jones),  A.,  i,  396. 
production  of,  by  action  oi Bacillus  coli 
on  artichokes  (Roijx),  A.,  ii,  444. 
Pigments,    ferruginous,   examination  of 
(Bamke),  a.,  ii,  129. 
fluorescent,  production  of,  by  bacteria 
(Jordan),  A.,  i,  318. 
Pilandite  from  the  Transvaal  (Hender- 
son), A.,  ii,  111. 
w-Pimelic  acid,  formation  of,  by  action 
of  trimethylenec^tbromide  on  ethylic 
sodiocyanacetate    (Carpenter  and 
Perkin),     T.,     933;     P.,     1899, 
135. 
formation  of,  in  the  oxidation  of  fats, 
and  its  separation  (Botjveault),  A. , 
i,  480. 
Pinacolin  {methyl  tertbutyl  ketotie),  heat 
of   combustion  of  (Zouboff),   A., 
ii,  589. 
6^^b^omo-  (Kondakoff),  A.,  i,  859. 
Pinacolinoxime      and      its      reduction 

(Markownikoff),  a.,  i,  554. 
Pinacone,  action  of  hydrobromic  acid  on 

(Kondakoff),  A.,  i,  859. 
Pinene,  in  oil  of  rosemary  (Schimmel 
and  Co.),  A.,  i,  63. 
behaviour  of,   towards   formaldehyde 

(Kriewitz),  a.,  i,  298. 
hydrochloride,  rotatory  power  (Long), 

A.,  i,  819. 
chlorhydrin  (Ginzberg  and  Wagner), 

A„  i,  618. 
chlorhydrins,    constitution  of  (Ginz- 
berg), A.,  i,  619. 
Z-Pinene,  in  oils  of  hemlock  and  spruce 
(Schimmel  and  Co.),  A.,  i,  63. 
presence  of,  in  essential  oil  of  oleo- 
resin     from     Dacryodes    hexandra 
(More),  T.,  718  ;  P.,  1899,  150. 
rotatory  power  of,  and  in  various  sol- 
vents (Pope    and    Peachey),    T., 
1118;  P.,  1899,201. 
d-   and   Z-Pinene,   and   solutions  of,  in 
methylic  and  ethylic  alcohols,  equili- 
brium between,  and  rotatory  powers 
of  (Kipping  and  Pope),  T.,  1123  ;  P., 
1899,  200. 
Pine-wood  sawdust,  action  of  nitric  acid 
on  (Faber  and  Tollens),  A.,  i,  854. 
Pinole    chlorhydrin     (Ginzberg),     A., 
i,  618. 


Pinole ^e^mbromide  (Wallace,  Stiehl, 

and  SiEVERTs),  A.,  i,  710. 

bisnitrosochloride  and  wonitrosochlor- 

ide  (Wallach,  Stiehl,  and  Siev- 

ERTs),  A.,  i,  710. 

m-Pinole  oxide  (Wagner  and  Slawin- 

SKi),  A.,  i,  766. 
^5o-Pinole  dtbromide(  Wallace,  Stiehl, 

and  Sieverts),  A.,  i,  709. 
Pinolglycol  from  pinol  ;  diacetyl  deriva- 
tive, mono-  and  di-urethanes  (Slaw- 
iNSKi),  A.,  i,  529. 
from  cZibromopinol,  diacetyl  derivative 

(Slawinski),  a.,  i,  529. 
anhydride  (Ginzberg),  A.,  i,  619. 
d-cistrans 'Pinolglycol      (Wagner    and 

Slawinski),  A.,  i,  767. 
Pinolol  (Wallace,  Stiehl,  and  Siev- 
erts), A.,  i,  710. 
Pinolone,   semicarbazone,  oxime,    carb- 
amide derivative  (Wallace,  Stiehl, 
and  Sieverts),  A.,  i,  710. 
Pinonic  acids,  crystallographic  relations 

of  (Fock),  a.,  i,  819. 
Pinus  cembra    seeds,    constituents     of 
(Schulze  and  Rongger),  A.,  ii,  241. 
Pinus  sylvestris,    amount    of  lignin  in 

wood  of  (Cieslar),  a.,  ii,  447. 
Piperazine,   diurethane  of ;    o-  and  8- 
naphthylic  diurethane    of ;    guaiacol 
derivative      of      (Cazeneuve      and 
Moreau),  a.,  i,  167. 
Piperic  acid,  action  of  sodium  on,    in 

alcohol  (Kunz-Krause),  A.,  i,  201. 
Piperidine  {hexahydropyridine),   forma- 
tion of,  from  amylamine,  by  silent 
electric  discharge  ( Berth elot).  A., 
ii,  653. 
specific  heat  and  heat  of  vaporisation 

of  (Luginin),  a.,  ii,  354. 
action  of  chromic  acid  on  (Oechsner 
DE    Coninck    and    Combe),     A., 
i,  244. 
action  of,  on  ethylic  acetylenedicarb- 
oxylate  (Ruhemann  and  Cunning- 
ton),  T.,  956;  P.,  1899,  185. 
action  of  nitrosyl  chloride  on  (Solo- 

nina),  a.,  i,  473. 
condensation  of,  with  o5-fZibromopen- 
tane  (Scholtz  and  Friemehlt),A., 
i,  541. 
hydrobromide(BiscHOFF  and  Maisel), 
A.,     i,     230;     (Wedekind),    A., 
i,  636. 
perchTom&te  (Wiede),  A.,  i,  245. 
rf^thiocarbamate,  from  action  of  carbon 
bisulphide  on  5-aminovaleraldehyde 
(Maass  and  Wolffenstein),   A., 
i,  110. 
Piperidine,  cyano-,   and  action  of  am- 
monia and    hydrogen     sulphide     on 
(Wallace),  A.,  i,  659. 
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Piperidine-bases,  rotatory  power  of,  in- 
fluence of  introduction  of  benzoyl 
group  on  (Pope  and  Peachey),  T., 
1076. 

Piperidine- series,  stereochemistry  of 
(HoHENEMSER  and  Wolffenstein), 
A.,  i,  936. 

Piperidinemethoxyphenylurethane,  Pi- 
peridine-a-  and  /3-naphthylur ethanes, 
Piperidinephenylurethane  (Caze- 
NEUVE  and  Moheau),  A.,  i,  132,  133. 

Piperidylacetaldehyde,  and  its  hydro- 
chloride, and  salts  (Stoermer),  A., 
i,  73. 

Piperidylacetic  acid,   and    ethylic  salt 
(BiscHOFF  and  Stefanowski),  A., 
i,  229. 
benzylo-bromide  and   -iodide,  ethylic 
salts  of  (Wedekind),  A.,  i,  352. 

Piperidylacetoxime  (Matthaiopoulos), 
A.,  i,  10. 

a-Piperidylbutyric  acid,  and  ethylic 
salt  (BisoHOFF  and  Kuszell),  A., 
i,  230. 

Piperidylcarbinol,  condensation  of,  with 
bromonitromethane  (Maas),  A.,  i,  322. 

7-Piperidyldimethylacetoacetic  acid, 
methjdic  salt,  from  action  of  piperidine 
on     niethylic     7cyanodimethylaceto- 
acetate  (Conrad  and  Cast),  A.,  i,  258. 

Piperidylmaleic  acid,  ethylic  salt 
(Ruhemann  and  Cunnington),  T., 
956  ;  P.,  1899,  185. 

a-Piperidylopropionic  acid  and  ethylic 
salt  (BiscHOFFandMAiSEL),  A.,i,  230. 

Piperidylthiocarbamide,  formation  of 
(Wallace),  A.,  i,  659. 

a-Piperidyhsovaleric  acid,  and  ethylic 
salt  (Bischoff  and  Paris),  A.,  i,  230. 

Piperil  and  its  acetate,  oximes  and 
o-  and  )8-osazones  (Biltz  and  Wien- 
ANDS),  A.,  i,  911. 

Piperine,  viscosity  of  undercooled  (Tam- 
mann),  A.jii,  272. 
action  of  sodium  on,  in  alcohol  (KuNZ- 
Krause),  a.,  i,  201. 

Piperonalcoumaranone  (Feuerstein  and 

KOSTANECKI),  A.,  i,  369. 
Piperonaldime     hydrochloride     (Buscii 

and  Wolff),  A.,  i,  951. 
Piperonal-2'-hydroxyacetophenone    and 

acetyl      derivative      and      dibromide 

(Feuerstein  and  von  Kostanecki), 

A.,  i,  369. 
Piperonalpaeonol,  and  acetyl  derivative 

and  dibromide  (Emilewicz  and  von 

Kostanecki),  A.,  i,  369. 
Piperonylidenecamphor   (Haller),   A., 

i,  770. 
Piperonylidenediacetoacetic  acid,  ethylic 

salt  and    oxime   (Knoevenagel  and 

Hoffmann),  A.,  i,  214. 


Piperonylidenemalonic  acid  (Knoeven- 
agel), A.,  i,  145. 
ethylic      salt     (Knoevenagel     and 
Giese),  A.,  i,  117. 
3-Piperonyl-l-methyl-5-c?/cZohexenone, 
and  oxime  (Knoevenagel  and  Hoff- 
mann), A.,  i,  214. 
3-Piperonyll-methyl-5-c7/cZohexenone- 
2  :  4-dicarboxyIic  acid,  ethylic  salt  of 
(Knoevenagel  and  Hoffmann),  A., 
i,  214. 
Pituitary  body,  physiological  action  of 
extracts  of  (Schafer  and  Vincent), 
A.,  ii,  782. 
extract,  effects  of,    on   blood   pressure 
(Schafer     and     Vincent),      A., 
ii,  441. 
Pitticite  from    Moravia   (Kovar),    A., 

ii,  672. 
Plagioclase,  alteration  of  (Barlow),  A., 

ii,  565. 
Placodium    saxicolum,    constituents    of 

(Hesse),  A.,  i,  382. 
Plagionite,  artificial  (Sommerlad),  A., 
ii,  218. 
from  the  Harz  (Spencer  and  Prior), 
A.,  ii,  431. 
Plants,      estimation     of     chlorine     in 
(Berthelot),  a.,  ii,  327. 
estimation     of    sulphur     and     phos- 
phorus     in      (Berthelot),       A., 
ii,  330. 
See  also  Agricultural  chemistry. 
Platinum  in  meteoric  iron  (Davison  )i 
A.,  ii,  308. 
commercial,    purity   of  (Mylius  and 

Dietz),  a.,  ii,  160. 
free    from     iridium,    preparation     of 

(Bergsoe),  a.,  i,  299,  320. 
dissolution  of,    in   electrolytes  (Mar- 

gueles),  a.,  ii,  200. 
gauze  electrodes,   electrolytic  precipi 
tation  of  metals  on  (Winkler),  A, 
ii,  723. 
absorption  of  gases  by,  at  low  tempera 
tures  ;  and  existence  of  a  compound 
of,  with  hydrogen  (Hemptinne),  A. 
ii,  146. 
sponge,  occlusion  of  gases  by  (Hemp 

tinne),  a.,  ii,  228. 
action  of,   on  sulphuric   acid  (Adie), 
P.,  1899,  133. 
Platinum  alloys  with  calcium  (Tarugi), 

A.,  ii,  749. 
Platinum  salts,  absorption  of  Rbntgen 
rays  by  (Hubert  and  Reynaud),  A. 
ii,  586. 
reduction    of,     by    calcium    carbide 
(Tarugi),  a.,  ii,  749. 
Platinoazoimide         potassium  salt 

(CuRTius        and       Rissom),        A., 
'  ii,  92. 
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Platinum    tetracWoride,   electrolysis  of 
solutions  of  (DiTTENREiiGEH  aiul 
DiETz),  A.,  ii,  629. 
hydrated,  electrolysis  and  constitu- 
tion of  (HiTTORFandSALKOWSKi), 

A,,ii,  398. 
action  of  solution  of,  on  antimony 

trioxide  (Harding),  A.,  ii,  490. 
influence  of,  on  the  reaction  between 
potassium       permanganate      and 
hydrochloric  acid  (Wagner),  A., 
i,  275. 
Platinum  organic  compounds  : 

double  oxalate  and  chloride  of,  with 

potassium  (Vezes),  A.,  i,  572. 
Platino-oxalates  ;   Dichloroplatinioxa- 
lates     and      Platiniplatino -oxalates 
(Werner  and  Grebe),  A.,  i,  865. 
Platoso-oxalonitrous    acid,    potas.«ium 

salt  (VfezEs),  A.,  i,  671,  741. 
Dipropylenediamineplatinous       hydr- 
oxide   and    salts ;     Dipropylenedi- 
amineplatinic  chloride,  and  c^^■chloro- 
and  rZ^bromo- derivatives ;  Propylene- 
diaminediammineplatinous  chloride, 
and  fZibromo-derivative  ;  Propylene- 
diamineplatinum,     di-     and     tetra- 
chloro-  (Werner,  Megerle,  Pastor, 
and  Spruck),  A.,  i,  857,  858, 
Platinum,estimation  and  separation  of: — 
best  jn-ecipitants  for  (Atterberg),  A., 

ii,  125. 
estimation  of,  volumetrically  (Peter- 
son), A.,  ii,  253, 
estimation  of  silver,  gold,  and  mercury 
in    presence    of    (Kollock),     A., 
ii,811. 
separation  of  gold  from  (Vanino  and 
Seemann),  a.,  ii,  579. 
Platinum  metals,  detection  of  (Mylius 

and  Dietz),  A.,  ii,  161. 
Platysma   diffusum,    and   P.    glaueum, 
constituents  of  (Zopf),  A.,  i,  716,  717. 
Plumieride      and      Plumieridic      acid 

(Franchimont),  a.,  i,  933,  934. 
Pneumonia,    excretion   of  chlorides  in 

(Hutchison),  A.,  ii,  168. 
Poirrier's  blue,  C4B,  use  of,  in  alkali- 
metry (Glaser),  a.,  ii,  573. 
Polarisation.     See  Photochemistry. 
Polonium    in    carnotite    (Friedel  and 
Cumenge),  a.  ,  ii,  435. 
radiation     from     (Becquerel),     A., 
ii,  393. 
Polyargyrite,     artificial    (Sommerlad), 

A.,  ii,  216. 
Polyaspartic  acids  (Schiff),  A.,  i,  195. 
Polyporus  officinalis,  the  fungose  of,  and 
yield  of  chitin   from  (Tanret),    A., 
ii,  171. 
Polysaccharides,  hydrolysis  of,  by  yeast 
enzymes  (Kalanthar),  A.,  i,  102. 


Polystichalbin,  Polystichic  acid,  Poly- 
stichin,  Polystichinin,  Polystichinol, 
Polystichocitrin,  and  Polystichoiiavin 
(Poulsson),  a.,  i,  379. 
Polystichum  spinulosum,  constituents  of 
extract   of    root    of   (Poulsson),   A., 
i,  379. 
Pomegranate,  alkaloids  of  (Piccinini), 
A.,  i,  829  ;  (Gokdin  and  Pre-scott), 
A.,  i,  964  ;  (PicciNlNi  and  Quat- 
aroli),  a  ,  i,  965. 
composition  of  juice  of,  and  amount 
of  alcohol  in  the  wine  made   from 
(Borntrager    and     Paris),     A., 
ii,  447. 
bark,      estimation    of    alkaloids     in 
(Ewers),  A.,  ii,  457. 
Porcelain,     Egyptian,     composition    of 

(Le  Chatelier),  a.,  ii,  751. 
Portland      cement,      constitution      of 
(Rebuffat),  a.,  ii,  289. 
estimation     of   silica     and    insoluble 
residue  in  (Shimer)  A.,  ii,  520. 
Portugal,     oil      of,      composition      of 

(Flatau  and  Labb£),  A.,  i,  442. 
Posidonia  caulini,   amount  of  ash  and 

cellulose  in  (Chancel),  A.,  ii,  682. 
Potash.     See  Potassium  hydroxide,  and 

also  Agricultural  chemistry. 
Potash  bulbs,  new  form  of  (Anderson), 

A.,  ii,  577. 
Potassium,   spectrum    of,    in   its  fused 
salts  (Gramont),  A.,  ii,  198. 
ion,  velocity  of,  in  flames  (Wilson), 
A.,  ii,  723. 
Potassium  amalgams  (Divers),  T.,  103  ; 
(Pocklington),  a.,  ii,  200;  (Maey), 
A.,  ii,  547. 
Potassium  salts,  absorption  of  Rontgen 
rays  bv  (H:6bert  and  Reynaud), 
A.,  i,  586. 
conductivity    of  mixed    solutions    of 
sodium    salts    and    (Barmwater). 
A.,ii,  396. 
taste   of   (HoBER  and   Kiesow),  A., 
ii,  207. 
Potassium  amidochromate   (Ohly),  A., 
ii,  754. 
ammonia  (Moissan),  A.,ii,  152. 
antimonates  (Senderens),  A.,  ii,  557. 
thioantimonite,  and  double  salts  with 
zinc,  manganese,  lead,  or   copper ; 
action    of,    on    mercuric     chloride 
(Pouget),  a.,  ii,  663. 
azoimide,cobaltoazoimide,  and  platino- 
azoimide   (Curtius    and    Rissom), 
A.,  ii,  92. 
bismuth  ate,  preparation  of  (Deichler), 
A.,  ii,  429. 
action     of     hydrofluoric     acid    on 
(Weinland    and    Lattexstein), 
A.,ii,  370, 
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Potassium     bromate,     preparation     of 

(Muller),  a.,  ii,  742. 
action    of    hydrofluoric     acid     on 

(Weinland    and    Lauenstein), 

A.,  ii,  364. 
bromide,     spark    spectrum     of     (de 

Gramont),  a.,  ii,  137. 
fluidity  and  conductivity  of  (Denn- 

hardt),  a.,  ii,  351. 
heat  of   dilution  of  (Dunnington 

and  Hoggard),  A.,  ii,  728. 
precipitation  of,  from  acetone  (Roh- 

land),  a.,  ii,  144. 
action  of  chlorine  on  (Kuster),  A., 

ii,  22. 
cupric      bromide     (Kurnakoff    and 

Sementschenko),  a.,  ii,  287. 
carbide,  formation  of  (Moissan),  A., 

i,  241. 
carbonate,  thermal  change  on  diluting 

saturated  solutions  of  (Pollok), 

P.,  1899,  8. 
equilibrium    between    methylic    or 

ethylic  alcohols,   water,  and  (de 

Bruyn),  a.,  ii,  591. 
equilibrium  between  water,  alcohol, 

and  (Snell),  A.,  ii,  408. 
reduction       of,       by       aluminium 

(Franck),  a.,  ii,  102. 
percevic  carbonate  (Job),  A.,  ii,  487. 
chlorate,    preparation    of    (Muller), 

A.,  ii,  742. 
electrolytic  production  of  (Vaubel), 

A.,  ii,  88.  _ 

application  of  principle  of  maximum 

work  to  electrolysis   of  solutions 

of  (Tommasi),  a.,  ii,  413. 
solubility  of,    in  water  at  diff'erent 

temperatures   (Pawlewski),    A., 

ii,  405. 
use  of,    in  ammonium    nitrate  ex- 
plosives   (Le    Chatelier),     a., 

ii,  647. 
^K-rchl  orate,    electrolytic    preparation 
of  (Foerster),   a.,  ii,    88;  (Win- 
teler),  a.,  ii,  366. 
chloride,  molecular  refraction  of  solu- 
tions     of     (Hallwachs),      a., 

ii,  462. 
spavk  spectrum  of  (de  Gramont), 

A.,  ii,  137. 
concentration  cell,  with  water  and 

methylic  or  ethylic  alcohols  (Sal- 

VADORi),  A.,  ii,  721. 
fluidity  and  conductivity  of  (Denn- 

hardt),  a.,  ii,  351. 
conductivity  of  solutions  of,  in  nitro- 
benzene, benzonitrile,  or  furfuran 

(Euler),  a.,  ii,  462. 
electrolysis  of  aqueous  solutions  of 

(Blschoff  and   Foerster),   A., 

ii,  89. 


Potassium  chloride,  depression  of  freez- 
ing point  of  water  by  (Raoult), 
A.,  ii,  204. 
heat  of  dilution  of  (Dunnington 

and  Hoggard),  A.,  ii,  728. 
thermal  change  on  diluting  saturated 
solutions  of  (Pollok),  P.,  1899, 8 
surface  tension  of  solutions  of  (Line 

barger),  a.,  ii,  469. 
contraction  of  aqueous  solutions  of 
on  dilution  (Wade),  T.,  268  ;  P.' 
1899,  8. 
densities  and  refractive  indices  o 
solutions  of  (Conroy),  A.,  ii,  717 
densities    of    aqueous    solutions   of 
(Barnes  and  Scott),  A.,  ii,  406 
(de  Coppet),  a.,  ii,  590. 
solubilities  of  mixtures  of,  with  so 
dium  chloride  or  nitrate  and  po 
tassium  nitrate  (Soch),  A.,  ii,  84 
equilibrium    between    sodium    sul 
phate,  sodium  potassium  sulphate 
and  (Meyerhoffer  and   Saun 
DERs),  A.,  ii,  410. 
equilibrium  between  water,  acetone, 

and  (Snell),  A.,  ii,  407. 
precipitation  of,  from  acetone  (RoH 

land),  a.,  ii,  144. 
and  ammonium  chlorides,  conducti 
vities  of  mixed  solutions  of  (Jones 
and  Knight),  A.,  ii,  628. 
cerium    hexachloride    (Koppel),    A., 

ii,  98. 
cupric    chlorides    (Kurnakoff     and 
Sementschenko),     A.,     ii,     287; 
(Groger),  a.,  ii,  289. 
magnesium     chloride    and     cadmium 
bromide  (Jones  and  Knight),  A., 
ii,  628. 
osmium  chloride,  and  bromide  (Rosen- 
heim and  Sasserath),  A.,  ii,  665. 
uranium     chlorides     and     bromides 

(Aloy),  a.,  ii,  555. 
double  chlorides  of,  with  zinc  and  cad- 
mium,   conductivities    of    aqueous 
solutions  of  (Jones  and  Ota),  A., 
ii,  587. 
^crchromate,  crystalline,  formation  of 

(Wiede),  a.,  i,  320. 
ci!ifluoriodate  (Weinland  and  Lauen- 
stein), A.,  ii,  363. 
fluoromanganite      (Weinland      and 

Lauenstein),  A.,  ii,  368. 
??iowofluorophosphate,c?zfluorotellurate, 
and  dJtfluorodithionate  (Weinland 
and  Alfa),  A.,  ii,  595. 
c^tfluorodisulphate  and  c^ifluorodiselen- 
ate    (Weinland    and   Alfa),    A., 
ii,  595. 
fluorouranate,    fluoromolybdate,    and 
fluorotungstate,      conductivity      of 
(MfOLATi  and  Alvisi),  A.,  ii,  350. 
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Potassium     hydroxide,    electrolysis    of 

aqueous   solutions    of    (Glarer), 

A.,  ii,  79. 
or  dichromate,  influence  of,  on  the 

hydration  of  calcium  oxide  (Roh- 

land),  a.,  ii,  596. 
iodate,  preparation  of  (MOllee),  A., 

ii,  742. 
manganic  iodate  (Berg),  A.,  ii,  426. 
iodide,  spark  spectrum  of  (de  Gram- 

ont),  A.jii,  137. 
fluidity  and  conductivity  of  (Denn- 

hardt),  a.,  ii,  351. 
conductivity    of    solutions    of,    in 

nitrobenzene,  benzonitrile,  or  fur- 

furan  (Euler),  A.,  ii,  462. 
heat   of  dilution   of  (Dunnington 

and  Hoggard),  A.,  ii,  728. 
influence  of,  on  the  boiling  point  of 

liquid  ammonia  (Franklin  and 

Kraus),  A.,ii,  202. 
action  of  bromates,  chromates,  di- 

chromates,     and     di-iodates    on 

(Wagner),  A.,  ii,  326. 
action  of  chlorine  on  (Kijster),  A., 

ii,  22. 
action     of,    on     mercurous    iodide 

(Francois),  A,,  ii,  751. 
^^rmanganate,  action  of  hydrochloric 
acid   on,   in    presence  of    catalytic 
agents  (Wagner),  A.,  ii,  275. 
mercuriodide,     action     of    water     on 

(Francois),  A.,  ii,  598. 
molybdate,  chromate,  and  dichromate, 
influence   of,    on   the   oxidation   of 
iodide  by  bromic  acid  (Schiloff), 
A.,ii,  147. 
peroxide    ^grmolybdate,     preparation 
of  (Melikoff  and  Pissarjewsky), 
A.,  ii,  31. 
j^crniobate,  and  ^grtautalate    and  cal- 
cium double    salt  (Melikoff  and 
Pissarjewsky),  A.,  ii,  491. 
nitrate,   fused,   luminous  phenomena 

produced  by  ammonium  salt  and 

(ToMMASi),  A.,  ii,  483. 
fluidity  and  conductivity  of  (Denn- 

hardt),  a.,  ii,  351. 
mixtures  of,  with  lithium  and  sodium 

nitrates,  melting  points  of  (Car- 

veth),  a.,  ii,  141. 
thermal  change  on  diluting   satu- 
rated solutions  of  (Pollok),  P., 

1899,  8. 
densities  of  solutions  of  (Barnes 

and  Scott),  A.,  ii,  406. 
solubilities    of    mixtures    of,    with 

potassium  chloride   and    sodium 

chloride  or  nitrate   (Soch),   A., 

ii,  84. 
and  thallium  chloride,  solubility  of 

mixtures  of  (No yes).  A.,  ii,  10. 


Potassium  nitrate,  equilibrium  between 
water,  alcohol,  and,  temperatures 
at  which  two  liquid  phases  appear 
in  (Dodge  and  Gratton),  A., 
ii,  408. 
deliquescence  of  (Kortright),   A., 

ii,  644. 
action  of  dilute  sulphuric,  hydro- 
chloric, and  phosphoric  acids  on, 
in  presence  of  ether  (Tanret),  A. , 
ii,  21. 
and    nitrite,   electrolytic    reduction 
of;  chlorate  and  arsenite,  electro- 
lytic oxidation  of  (Tommasi),  A., 
ii,  138. 
nitrite,  preparation  of  (Divers),  T., 
85  ;  P.  ,'1898,  222. 
reduction  of,  by  potassium  amalgam 
(Divers),  T.,  90  ;  P.,  1898,  223. 
ruthenium    nitrite     (Brizard),     A., 

ii,  664. 
rhodium  nitrite,  and  ^ccarhodite  (Joly 

and  Leidi^),  A.,  ii,  34. 
hyponitrite,  preparation  of  (Divers), 
T.,  102  ;  P.,  1898,  224. 
preparation  of,  from  sodium  nitrite 
(Divers  and  Haga),  T.,  80;  P., 
1898,  221. 
osmiamate  (Brizard),  A.,  ii,  559. 
oxide,  heat  of  formation  of  (MoissAK), 
A. ,  ii,  352. 
heats  of  formation  and  solution  of 
(de  Forcrand),  a.,  ii,  588. 
phosphate.      See    Agricultural   chem- 
istry, 
phosphiodate,       molybdiodate,      and 
tungstiodate  (Chretien),  A. ,  ii,  363. 
platiuochloride,    action    of    light    on 
solutions  of  (Sonstadt),  P.,   1898, 
179. 
platosochloride  (Vezes),  A.,  ii,   492, 

572. 
ruthenate  (Mylius  and   Dietz),   A., 

ii,  160. 
ruthenichloride    (Antony    and    Luc- 

chesi),  a.,  ii,  756. 

ruthenochloride  ;  chloronitrosoruthen- 

ate,  action    of  sulphur  dioxide  on 

(Antony  and  Lucchesi),  A.,  ii,  558. 

selenibromide  (Lenher),  A.,  ii,  19. 

selenide  and  polyselenide  (Hugot),  A., 

ii,  650. 
silicate,    hydrolysis    of,    in    aqueous 
solution    (Kahlenberg    and  Lin- 
coln), A.,  ii,  95. 
silicofluoride,    fluoroxyuranate,    fluor- 
oxytungstate,    and    fluoroxymolyb- 
date,  action  of  oxalic  acid  on  (Pa- 
tern6  and  Alvisi),  A.,  ii,  18. 
sulphate,  electrolysis  of,  with  copper 
ferrocyanide  membrane  (Schreber), 
A.,  ii,  273. 
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Potassium  sulphate  crystals,  thermal 
expansion  of  (Tutton),  A.,  ii,  630. 
thermal  change  on  diluting  satur- 
ated solutions  of  (Pollok),  P., 
1899,  8. 
densities  of  solutions  of  (Barnes 
and  Scott),  A.,  ii,  406. 

antimony  sulphate  (Gutmann),  A., 
ii,  33. 

copper  sulphate,  conductivity  of  solu- 
tions of  (MacGregor  and  Archi- 
bald), A.,  ii,  201. 

iron  alum  (Howe  and  O'Neal),  A., 
ii,  103. 

ferrous  sulphate,  hydrates  of,  and 
their  solubilities  and  transition 
temperatures  (KIjster  and  Thiel), 
A.,  ii,  753. 

praseodymium  sulphate  and  selenate 
(Scheele),  a.,  ii,  99. 

sodium  sulphate  (Meyerhoffer  and 
Saunders),  A.,  ii,  410. 

vanadium  sulphate  (Piccini),  A., 
ii,  297. 

^persulphate,  action  of  potassium  iodide 
on,  catalysis  in  ;  molecular  formula 
of  (Price),  A.,  ii,  147. 

sulphite,  absorption  of  nitric  oxide  by 
solutions  of  (Divers),  T.,  82  ;  P., 
1898,  221. 

sulphonosmate,  and  osmisulphites 
(Rosenheim  and  Sasserath),  A., 
ii,  665,  666. 

tellurides  and  sulphides,  by  action  of 
potassammonium  on  tellurium  and 
sulphur  (Hugot),  A.,  ii,  747. 

paratungstate,  action  of  hydrogen  on  ; 
tungstate,  compound  of,  with  tung- 
sten (^z-  and  <W-oxides(HALLOPEAu), 
A.,  ii,  32. 

magnesium,  manganese,  zinc,  and 
cadmium  paratUngstates  (Hallo- 
peau),  a.,  ii,  159,  160. 

/i^icatungsto^modate  (Rosenheim  and 
Liebknecht),  a,,  ii,  744. 

tungsto-tungstate  (Hallopeau),  A., 
ii,  555. 

pyro^ervanadate      and     ^ervanadate 
(Melikoff    and    Pissarjewsky), 
A.,  ii,  298. 
Potassium  organic  compounds: — 

acetylide  (Moissan),  A.,  i,  241. 

cuprotartrate,  and  its  electrolysis 
(Masson  and  Steele),  T.,  725 ; 
P.,  1899,  120. 

carbonylferrocyanide,  synthesis  of 
(Muller),  a.,  i,  728. 

cyanide,  heat  evolved  on  mixing  solu- 
tions of,  with  solutions  of  phenol, 
hydrochloric  acid,  nitric  acid, 
acetic  acid,  hydrogen  sulphide,  or 
boric  acid  (Berthelot),  A.,  ii,  737. 


Potassium  organic  compounds  : — 

cyanide,  stability  of,  towards  alkalis, 
relative    to   that   of  acetonitrile 
(Fischer),  A.,i,  262. 
compound  of,  with  chromium  tetr- 

oxide  ( Wiede),  A.,  i,  319. 
condensing  action  of,  on  aldehydes 
and  on  mixtures  of  aldehydes  and 
ketones (Claisen),  A.,  i,667. 
mercuric  and  potassium  zinc  cyanides, 
action  of  hydrogen  sulphide  or  sod- 
ium sulphide  on  (Berthelot),  A., 
ii,  422. 
silver  cyanide,  and  its  decomposition 
(Berthelot),  A.,  i,  846. 
action  of  hydrogen  sulphide  or 
sodium  sulphide  on  solutions  of 
(Berthelot),  A.,ii,  421. 
zinc  cyanide,  and   its   decomposition 

(Berthelot),  A.,  i,  847. 
/3-ferricyanide,  formation  of,    by   the 
action  of  acids  on  the  normal  ferri- 
cyanide (Locke  and  Edwards),  A., 
i,  407,  557. 
ferrocyanide,  comparison  of  its  solubil- 
ity with  that  of  sodium  ferrocyan- 
ide (Conroy),  a.,  i,  2. 
contraction  of  aqueous  solutions  of, 
on   diluting  (Wade),    T.,    271 ; 
P.,  1899,  8. 
action    of   carbonic    anhydride   on 

(GiGLi),  A.,  ii,  387. 
action  of  dilute  acids  on   (Auten- 
rieth),  a.,  ii,  387. 
vanadium    thiocyanate    (Cioci),    A., 

i,  321. 
pallado-oxalate  (VfeZEs),  A.,  i,  672. 
platoso-oxalate  (ViizEs),  A.,  i,  572. 
platoso-oxalonitrite  ( Vi;zEs),  A. ,  i,  671, 
741. 
Potassium,  detection  and  estimation  of: — 
detection  of,  in  silicates  (Cole),  A., 

ii,  521. 
estimation  of  (Diamant),  A,,  ii,  57  ; 
(Atterberg),  a.,  ii,  125;  (Bell), 
A.,  ii,  809. 
estimation  of,  as^rchlorate  (Shiver), 

A.,  ii,  521. 
estimation      of,      as     platinochloride 

(Bolm),  a.,  ii,  695. 
estimation  of,  in  fertilisers  (Eggertz 

and  Nilson),  A.,  ii,  384. 
estimation  of,  in  rocks  (Bonjean),  A,, 

ii,  695. 
estimation  of,  in  soils  (Maxwell),  A., 

ii,  521. 
estimation  of,  in  urine  (Herringham), 
A.,  ii,  333. 
Potatoes.     See  Agiicultural  chemistry. 
Potential.     See  Electrochemistry. 
Pottery,   Egyptian,  composition  of  (Le 
Chatelier),  A.,  ii,  752» 
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Poudrette.     See  Agricultural  chemistry. 
Powellite    from    Michigan    (Palache), 

A.,  ii,  495. 

Praseodymium,      atomic      weight      of 

(Jones),  A.,  ii,  292. 

bands,  in  spectrum  of  didymium  from 

monazite  sands  (Ukbain),A.,  ii,  425. 

Praseodymium  chloride, bromide,  nitrate, 

sulphate,    selenate     acid     selenite, 

carbonate,       dithionate,       platino- 

chloride,     platinobromide,    platino- 

cyanide,  aurichloride,  and  auribrom- 

ide,       sodium      and      ammonium 

nitrates,  potassium  and  ammonium 

sulphates,    and  potassium    selenate 

(ScHEELE),  A.,  ii,  99,  100. 

oxide,  complex  oxides  containing  (Wt- 

ROUBOFFand  Verneuil),  A.,  ii,  424. 

Praseodymium,  separation  of  neodymium 

from  (Scheele),  A.,  ii,  291. 
Pregnancy,  effects  of  inanition   during 
(Charrin    and    Guillemonat),    A., 
ii,  733. 
Prehnite, vapour  pressure  of  (Tammann), 

A.,  ii,  8. 
Prehnitolcarboxylic   acid,  synthesis   of 
(Gattermann    and    Prentice),   A., 
i,  510. 
Presidential  Address  (Dewar),  T.,  1167; 

P.,  1899,  77. 
Presidents,  Past,  banquet  to,  P.,  1899, 

189. 
Pressure,  apparatus  for  reactions  under 

high  (Hite),  a.,  i,  592. 
Principle  of  minimum  work  (Tommasi), 

A.,  ii,  413. 
Propaldehyde,  action  of  hydrogen  cyanide 
on  (Henry),  A.,  i,  182. 
c^tbromo-     (acraldehyde      dibromide), 
action  of  water  on  (de  Bruyn),  A., 
i,  110. 
nitro-,  phenylhydrazone  { pJicnylnitro- 
azopropane)     and     its      hydrolysis 
(Bamberger),  A.,  i,  108. 
Propane,    from    the    decomposition    of 
hexane  by  aluminium  chloride,  and 
solubility  in  amylic  alcohol  (  Friedel 
and  Gorgeu),  A.,  i,  181. 
ratio  of  specific  heats  for  (Daniel  and 
Pierron),  a.,  ii,  725. 
Propane,  afi-dihvomo-.      See  Propylenic 
bromide. 
oo;8-<ribromo-,  from  action  of  bromine 
on  o)8-propylenic  bromide  in  presence 
of  aluminium  bromide,  and  the  ac- 
tion of  bromine  on  it  (Mouneyrat), 
A.,  i,  .555. 
afiy-trihvomo-    {{trihromhydrin)     and 
aa^-trihxomo- ,  from  action  of  brom- 
ine    on     propylenic    bromide     in 
presence    of    aluminium      bromide 
(Motjneyrat),  a.,  i,  97,  555. 


Propane,    aajQ^-^^rabromo-     (Mouney- 
rat), A.,  i,  97,  556. 
aayy-tetrahrovao-y      from     action     of 
bromine     on     hydrocarbon,     C3H4 
(Freundler),  a.,  i,  98. 
aahyy-pentahvomo-  (Mouneyrat),  A., 

i,  97,  556. 
ciltchloro-.     See  Propylenic  chloride. 
oa)8-<nchloro-,   aa)87-^e<rachloro-    and 
pentadhloro-     (Mouneyrat),     A., 
i,  725. 
nitre-,      electrolytic      reduction       of 

(Pierron),  A.,  i,  844. 

0)8-   and   o7-f?ithiocyano-,    action   of, 

on  ethylic  cupracetoacetate 

(Kohler),  a.,  i,  737. 

c?/cZo-Propane  {trimethylene),  preparation 

of  (WoLKOFF  and  Menschutkin), 

A.,  i,  196  ;  (GusTAVsoN),  A.,  i,  421. 

boiling  and  melting  points  of  (L.\DEN- 

BURG  and  KRtJGEL),  A.,  ii,  545. 
conversion  of,into  propylene("WoLKOFF 
and    Menschutkin),   A.,    i,   196  ; 
Tanatar),  a.,  i,  422,  657. 
action  of  bromine  on  (Tanatar),  A., 

i,  657  ;  (Berthelot),  A.,  i,  872. 
cyano-,      attempted     preparation     of 
(Carpenter and  Perkin),  T.,  927  ; 
P.,  1899,  134. 
cycZo-Propanecarboxylic  acid  (trimethyl- 
enecarboxylic  acid)  (Idzkowska  and 
Wagner),  A.,  i,  489. 
cyano-,  salts  and  amide  (Carpenter 
and  Perkin),  T.,  924;  P.,  1899, 134. 
cycZo-Propanecarboxylonitrile   {ethylcnc- 
acctoiiitrilc,      trimethylenccarhonitrile) 
(Henry),  A.,  i,  676. 
Propanedicarboxylic  acids.     See  : — 
Glutaric  acid. 
Methylsuccinic  acid. 
ci/cZo-Propanedicarboxylic     acid     {tri- 
7iiethylenedicarhoxylic  acid),  formation 
of   (Carpenter    and    Perkin),    T., 
927  ;  P.,  1899,  134. 
Propanediolamine.      See  o)8- Propylenic 

glycol,  7-amino-. 
Propanepentacarboxylamide        (Ruhe- 

mann),  T.,  247  ;  P.,  1899,  6. 
Propanepentacarboxylic     acid,    ethylic 
salt,    action   of  ammonia   on   (RuHE- 
mann),  T.,  247  ;  P.,  1899,  6. 
Propanetetracarboxylic  acid  {iiiefhylenc- 
dimalcniic  acid),  ethylicsalt  (Knoeven- 
agel),    a.,   i,    116;    (Komppa),    A., 
i,  416. 
Propanetricarboxylic    acid.     See  Carb- 

oxyglutaric  acid. 
Propanilide,  action  of  sulphuric  acid  on 

(Bagnall),  T.,  282. 
Propargylic  alcohol  (propinol),  and  its 
iodo-derivative,    and   action    of   water 
(Lespieau),  A.,  i,  184. 
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«2-A-«i-Propenetricarboxylic  acid.     See 

wo-Aconitic  acid. 
Propenyl-jS-o-aminoplienylbenzimid- 
azole,   and    its  salts   (von   Niemen- 
TowsKi),  A.,  i,  646. 
Propionamide,  preparation  of  (Aschan), 
A.,  i,  14. 
mercuiy  compound  of,  constitution  of 
(Kieseritzky),  a.,  ii,  395. 
Propionamidoazobenzene,  a-bromo-,  and 
its  lactyl  derivative   (Bischoff  and 
Hurewitsch),  a.,  i,  231. 
Propionic  acid,  probable  presence  of,  in 
plants  (Lieben),  A.,  ii,  45. 
from   oxidation  of  ethylacrylic  acid, 
and  its  anilide  (Crossley  and  Le 
Sueur),  T.,  167  ;  P.,  1898,  219. 
influence  of,  on  formation  of  azo-com- 
pounds  (GoLDSCHMiDT   and    BtJR- 
kle),  a.,  ii,  276. 
condensation    of   isobutaldehyde   and 
acetaldehyde    with    (Kietreiber), 
a.,  i,  331. 
separation  of,  from  other  fatty  acids 

(Holzmann),  a.,  ii,  68. 
separation    of    acetic,     butyric,    and 
formic   acids    from    (Haberland), 
A.,  ii,  531. 
Propionic  acid,  mercury  salt,  dissociation 
and    conductivity    of     (Ley    and 
Kissel),  A.,  ii,  486. 
praseodymium    salt    (Scheele),    A., 
^  ii,  100. 
silver  salt,  solubility  of  (Arrhenius), 

A.,  ii,  360. 
amylic  salt,  density,  specific  rotation 
and  molecular  volume  of  (Frank- 
land),  T.,  358. 
depression    of    freezing     point     of 
thymol  by,  and  viscosity  of  solu 
tions  of,  in  thymol  (Schall),  A. 
ii,  640. 
and   bromo-,    ^amylic  salts,  molecu 
lar    rotations    of    (Walden),    A. 
ii,  622. 
and  aa-dihromo-,  ethylic  salts,  velo 
city  of    formation  and    hydrolysis 
of  (SuDBOROUGH  and  Lloyd),  T. 
474;  P.,  1899,  3. 
Propionic  acid,  o-bromo-,   ethylic  salt, 
action  of    benzylaniline  and   di 
phenylamine  on  (Bischoff),  A. 
1,  125. 
ethylic  salt,  action  of  sodium  alkyl 
oxides  on  (Bischoff),  A.,  i,  669 
670. 
ethylic  salt,   condensation  of,  with 
ethylic      acetoacctate,       methyl- 
acetoacetate,    malonate,    methyl- 
malonate,     cyanacetate,     and    a- 
cyanopropionate        (Bone       and 
Sprankling),  T.,  847. 


Propionic  acid,  chloro-,  optical  isomerism 
of  (Walden),  A.,  ii,  393. 
and  bromo-,  ethereal   salts,    densi- 
ties, specific   rotations  and  mole- 
cular volumes  of  (Fbankland), 
T.,  357. 
a-dich\oTo-,  sodium   salt,    electrolysis 
of ;    also    formation    of    a-dichlor- 
ethylic     salt     of     (Troeger     and 
Ewers),  A.,  i,  12. 
a-cyano-,  ethylic  salt,  condensation  of, 
with       ethylic      o-bromisobutyrate 
(Bone  and  Sprankling),  T.,  851. 
)8-iodo-,    sodium    salt,    electrolysis   of 
(Troeger  and  Ewers),  A.,  i,  12. 
Propionitrile   (ethylic  cyanide),  conduc- 
tivity of  electrolytes  in  (Dutoit  and 
Friderich),  a.,  ii,  350. 
action  of  cuprous  chloride  on(RABAUT), 

A.,  i,  557. 
a-and  )8-chloro-  (Henry),  A.,  i,  183. 
Propionobenzylamide,     o-bromo-     (Bis- 
choff and  Tschunkew),  A.,  i,  277. 
Propiono-benzylanilide    and  -diphenyl- 
amide,     a-bromo-    (Bischoff),     A., 
i,  126. 
Propionodiphenylhydrazide,       a-bromo- 

(Bischoff),  a.,  i,  278. 
Propiono-o-nitranilide,     a-bromo    (Bis- 
choff and  Papke),  A.,  i,  278. 
Propiono-m-nitranilide,  a-bromo-   (Bis- 
choff and  Watschjanz),  A.,  i,  278. 
Propiono-^-nitranilide,    o-bromo-    (Bis- 
choff and  Hirschfeld),  A.,  i,  278. 
Propionophenetidide,  bromo-  (Bischoff 

and  Schatz),  A.,  i,  278. 
Propionophenylhydrazide,     preparation 

of  (Leighton),  a.,  i,  51. 
iS-Propionophenylhydrazide,  from  hydro- 
lysis     of      nitropropaldehydephenyl. 
hydrazone  (Bamberger),  A.,  i,  108. 
Propionopiperidide      (Auerbach      and 
Wolffenstein),  a.,  i,  936. 
a-bromo-  (Bischoff  and  Holm),  A., 
i,  230. 
Propiono-m-tolnidide,     a-bromo-     (Bis- 
choff and  Papke),  A.,  i,  277. 
Propiono-m-xylidide,     o-bromo-     (Bis- 
choff and  Papke),  A.,  i,  278. 
;?-Propionylanisoil,    hydrolysis     of,    by 
phosphoric  acid   (Klages  and  Lick- 
roth),  A.,  i,  599. 
Propionylbutyryl.       See  Ethyl  propyl 

diketone. 
Proplonyloarbazole,  a-bromo-  (Bischoff 

and  Waldmann),  A.,  i,  231. 
Propionyl-t/z-cumene  and  its  compound 
with  phosphoric  acid  (Klages  and 
Lickroth),  a.,  i,  599. 
2?-Propionylethylbenzene,  and  oxime 
(Klages  and  Lickroth),  A., 
i,  599. 
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Propionylformic      acid      [a-Tcetohutenoic 
acid),  probable  Ibrmatioii  of,  by  action 
of  soda  on  vinylglycollic  acid  (Sleen), 
A.,  i,  864. 
aa-Propiony  Ihy  droxypropionic         acid , 
oxime,  and  salts  (Hankiot  and  Rey- 
naud),  a.,  i,  723. 
Propionylmalic    acid,    ethereal      salts, 
specific  rotations,  and  molecular  vol- 
umes of  (Frankland),  T.,  348,  351. 
Propionylpentethylbenzene        (Klages 
and  Lickroth),  A.,  i,  599. 

Propionylpropionitrile,  action  of  cuprous 
chloride  on  (Rabaut),  A.,  i,  557. 

Propionylvaleryl.  See  Ethyl  butyl  di- 
ketoue. 

o-Propiophenonecarboxylic  acid  (Gott- 
lieb), A.,  i,  511. 

i^-Propoxybenzamide  (Gattermann  and 
Kjellbom),  a.,  i,  510. 

Propylacetoacetic  acid,  dihromo-,  ethylic 
salt,  formation  of  ethylmesaconic  acid 
trora  (Semenoff),  A.,  i,  792. 

wo-Propylacetoacetic  acid,  dihxomo-, 
ethylic  salt,  formation  of  dimethyl- 
mesaconic  acid  from  (Semenoff),  A., 
i,  792. 

i8-^so-PropylacetObutyric  acid,  ethylic 
salt,  and  action  of  sodium  ethoxide  on 
(Barbier  and  Grignard),  A.,  i,  113. 

wo-Propylacrylic  acid.  See  Hexenoic 
acid. 

;8-z5o-Propylacrylic  acid.  See  Hexenoic 
acid. 

j8-wo-Propylacrylonitrile.  See  Hexenoic 
acid,  nitrile  of. 

Propylamine,  compounds  of,  with  metarl- 
lic  salts  (Matthews),  A.,  ii,  296. 
action  of  nitrosyl  chloride  on  (SoLO- 
NiNA),  A.,  i,  473. 

o-Propylaniline  (Gottlieb),  A.,  i,  512. 
and  its  salts,  and  acetyl  and  benzoyl 
derivatives  (Piccinini  and  Camoz- 
zi),  A.,i,  74. 

Propylbenzamide,  /3-bromo-  (Uedinck), 
A.,  i,  497. 

Propylbenzenesulphonamides,  o-,  m-, 
andp-  (Moody),  P.,  1899,  16. 

Propylbenzene-2-,  -3-,  and  -4-sulphonic 
acids,  and  their  amides  (Moody),  P., 
1899,  16. 

Propylbenzoic  acid.    See  7i-Cuminic  acid. 

Propylbornylamine,  hydrochloride,  hydr- 
iodide,  platinochloride,  benzoyl  de- 
rivative (Forster),  T.,  948  ;  P.,  1899, 
72. 

iso- Propylbornylamine,  platinochloride 
(Forster),  T.,  949;  P.,  1899,  72. 

^-iso-Propylmbutenylbenzene  (Sapos- 
chnikoff),  a.,  i,  896. 

i8-wo-Propylbutyric  acid.  See  Heptoic 
acid. 


Propylcacodylic    acid.      See  Dipropyl- 

arsinic  acid. 
Propylcarbamide,  ^ibromo-,  and  its  auri- 
chloride  and  picrate  (Rundqvist),  A., 
i,  17. 
n-  and  wo-Propylchlorophosphine,  and 
action  of  water,  chlorine,  and  sulphur 
on  (Guichard),  A.,  i,  563. 
Propylcitraconic  acid  and  its  anhydride  ; 
also  its  reduction,  and  its  conversion 
into    propylitaconic  and  propylraesa- 
conic  acids  (Fittig  and  Fighter),  A., 
i,  336. 
zso- Propylcitraconic    acid    and   its  an- 
hydride ;    also  its  reduction,  and  its 
conversion  into  isopropylitaconic  and 
7^opropylmesaconic  acids  (Fittig  and 
Burwell),  a.,  i,  336. 
Propylene,  production  of,  from  cyclopro- 
pane  (Tanatab),  A.,  i,  422,  657; 
(Berthelot),  a.,  i,  872. 
boiling    point    of    (Ladenberg    and 

Krugel),  a.,  ii,  545. 
action  of  bromine  on  (Tanatar),  A., 

i,  657  ;  (Berthelot),  A.,  i,  872. 
bromhydrin  and  iodhydrin,  action  of 
potassium  cyanide  on  (Henry),  A., 
i,  182. 
Propylene,     o-bromo-,     and    ;8-bromo-, 
formation  of  (Solonina),  A.,  i,  681. 
dihvomo-,  from  action  of  bromine  on 
hydrocarbon,    C3H4    (Freundler), 
A.,  i,  98. 
a-dichloTO-  (JociTSCH  and  Faworsky), 
A.,  i,  786. 
Propylenediamine,  compounds  of,  with 
salts  of  nickel  and  platinum  (Werner, 
Megerle,  Pastor,  and  Spruce),  A., 
i,  856. 
Propylenedicarboxylic  acids.     See  :— 
Citraconic  acid. 
Glutaconic  acid. 
Itaconic  acid. 
Mesaconic  acid. 
Propylenedipiperidide    (Aschan),     A., 

i,  542. 
wo-Propylenemalonic  acid,  ethylic  salt, 
condensation  of,   with   ethylic   sodio- 
malonate  (Lawrence),  P.,  1899,  62. 
Propylene-oa)87-tetracarboxylic       acid 
ethylic  salt,    from  action  of   ethylic 
sodiomalonate    on    ethylic    f7/bromo- 
maleate   (Ruhemann   and   Cunning- 
ton),  T.,  963;  P.,  1899,  186. 
Propylene-aa77-tetracarboxylic      acid. 

See  Dicarboxyglutaconic  acid. 
Propylene-;|'-thiocarbamide,  action  of 
nitrous  acid  on,  and  its  nitro-deriva* 
tive  (Gabriel  and  Leupold),  A., 
i,  104. 
Propylenetricarboxylic  acids.  See  Aco- 
uitic  acids. 
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Propylenic  bromide  {a$-dibromopropane), 
from  action  of  bromine  on  propylic 
bromide  in  presence  of  aluminium 
bromide  (Mouneyrat),  A.,  i,  97. 
action  of  bromine  on,  in  presence  of 
aluminium     bromide    (Mouney- 
rat), A.,  i,  555. 
action    of   solution    of   aluminium 
bromide  in  carbon  (bisulphide  on 
(Konowaloff),  a.,  i,  471. 
action  of  zinc  on  (Berthelot),  A., 
i,  872. 
chloride,  formation  of,  and  action  of 
chlorine  on,  inpresence  of  aluminium 
chloride  (Mouneyrat),  A.,  i,  725. 
aj8-Propylenic     glycol,    preparation    of 
(Henry),  A,,  i,  660. 
action  of  bromine  water  on  (Kling), 

A.,  i,  787. 
biochemical  oxidation  and  purification 
of  (Kling),  A.,  i,  323. 
o)3-Propylenic  glycol, 7-amino-  (propane- 
diolamine)    (Chiari),    A.,   i,    325  ; 
(Knorr  and  Knorr),  A.,  i,  411. 
a-thiocyano-  {a-tJiiocyanhydrin),  from 
action  of  potassium  tliiocyanate  on 
a-chloropropylenic  glycol   (Engle), 
A.,  i,  3. 
a7-Propylenic  glycol.  See  Trimethylene 

glycol. 
Mo-Propylethane.     See  Pentane. 
zso-Propylethylene.     See  Amylene. 
iso  -  Propy  lathy  Initramine        (  Fr  anch  i- 

MONT  and  Umbgrove),  A.,  i,  106. 
j8-wo-Propylglutaric     acid      {hexanedi- 
carhoxylic  acid)  (La.wrenoe),    T., 
532  ;  P.,  105. 
and    its     ethylic     and     silver     salts 

(Knoevenagel),  a.,  i,  116. 
and  imide,  anhydride,  and  auilic  acid  ; 
also  dissociation  constant  (Howles 
and  Thorpe),  P.,  1899,  104. 
)3-iso-Propylglutaric      acid,      a-cyano  , 
ethylic,    and   ethylic    hydrogen  salts 
(Howles  and  Thorpe),  P.,  1899,  104. 
n-  and  m-o-Propylgly eerie  acids  {dihy- 
droxyhexoic  acids),  and  the  lead  salt  of 
the  former  (Semenoff),  A.,  i,  866. 
Propylic  alcohol,  dielectric  constant  of, 
temperature   coefficient    of  (Abegg 
and  Seitz),  A. ,  ii,  623. 
specific  heat  and  heat  of  vaporisation 

of  (Luginin),  a.,  ii,  269. 
critical  temperatures  of  mixtures  of, 
with  ethane  (Kuenen  and  Robson), 
A.,  ii,  356. 
heat  of  combustion  of  (Zouboff),  A., 

ii,  589. 
action  of    hydrogen  peroxide   on,  in 
presence  and  absence  of  iron  (Fen- 
ton    and   Jackson),    T.,    2 ;    P., 
1898,  240. 

VOL.  LXXVI,  ii. 


Propylic    alcohol,    velocity   of  reaction 

between  propylic  benzenesulphonate 

and  (Sagreein),  A.,  ii,  735. 

sodium  derivative,  action  of,  on  ethylic 

salts  of  a-bromo-fatty    acids   (Bis- 

choff),  a.,  i,  669. 
compound    of,    with   carbon    f^toxide 

(Hempel  and  Seidel),  A.,  ii,  152. 
Propylic     alcohol,     a^-dihromo-     (aj8- 

dibromhydrin),  action  of  potassium 

thiocyanate  on  (Engle),  A.,  i,  3. 
$fiy-   and   fiyy-trihvomo-,  and   )8i877- 

tetrahvomo-  (Lespieau),  A.,i,  184. 
a-  and  7-cyano-.     See  a-  and  7-Hy- 

droxy  bu  ty  roni  trile. 
ajS-c^ithiocyano-  {afi-dithiocyanhydrin), 

from  action  of  potassium  thiocyanate 

on    oj8-^ibromopropylic         alcohol 

(Engle),  A.,  i,  3. 
zso-Propylic  alcohol,  electrical  dispersion 

of  (Lowe),  A.,  ii,  201. 
specific  heat  and  heat  of  vaporisation 

of  (Luginin),  A.,  ii,  269. 
heat  of  combustion  of  (Zouboff),  A. , 

ii,  589. 
critical  temperature  of  mixtures   of, 

with  ethane  (Kuenen  and  Robson), 

A.,ii,  356. 
and  its  benzenesulphonate,  velocity  of 

reaction  between  (Sagrebin),    A., 

ii,  735. 
action   of  hydrogen   peroxide  on,   in 

presence    and    in    absence   of   iron 

(Fenton  and  Jackson),  T.,  2;  P., 

1898,  240. 
action  of  phosphorus  trihromide    on 

(Menschutkin),  a.,  i,  937. 
action  of  phosphorus  trichloride    on 

(MiLOBENDSKi),  A.,  i,  659. 
aluminium      derivative      of      (TiST- 

SCHKNKO),  A.,  i,  408. 
sodium  derivative,  action  of,  on  ethylic 

salts  of  a-bromo-fatty  acids    (Bis- 

choff),  a.,  i,  669. 
wo-Propylic     alcohol,     i8)8-bromonitro-, 

and  its  nitrate  and  acetate  ;  also  the 

action  of  formaldehyde  on  it  (Maas), 

A.,  i,  322. 
ay-dich\oYO-  {ay-dichlorhydrin),  action 

of  potassium  thiocyanate    on  (En- 
gle), A.,  i,  3. 
iS-cyano-.       See    )8-Hydroxybutyroni- 

trile. 
nitro-,    and    the     action     of     acetic 
chloride  on  it  (Henry),  A.,  i,475. 

action  of  potassium  dichromate  and 
sulphuric  acid  on  (Henry),  A., 
i,  251. 
a*)  -diihioGya.no-  (a^  -dithiocyanhydrin), 

from  action  of  potassium  thiocyan- 
ate on  a7-dichlQr^oprapylic  alcohol 

(Enqi,e),  A.,  i,  3, 
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Propylic  amylic  ether,  density,  specific 
rotation,  and  molecular  volume  of 
(Fhankland),  T.,  360. 
fi-disn\]ihide,    dia.mino-,   from    action 
of  iodine  on  mercaptomethylthiazo- 
line,  and  its  hydrochloride  and  pi- 
crate  (Gabriel  and  Leupold),  A., 
i,  104. 
bromide,  action  of  bromine  on,  in  pre- 
sence   of     aluminium     bromide 
(Mouneyrat),  a.,  i,  97. 
action    of   solution    of   aluminium 
bromide  in  carbon  c^isulphide  on 
(Konowaloff),  a.,  i,  471. 
chloride,  action  of  chlorine  on,  in  pre- 
sence of  aluminium  chloride  (Mou- 
neyrat), A.,  i,  725. 
cyanide.     See  IButyronitrile. 
)8-Propylideiieaminobiuret,  and  the  ac- 
tion of  nitric  acid   and  of   hydrogen 
cyanide  on  it  (Thiele  and  (Jhlfel- 
der),  a.,  i,  118. 
iS-Propylidenebenzenesulphoneliydraz- 
ine,   and  acetyl  derivative  (Curtius 
and  Lorenzen),  A.,  i,  149. 
i8-PropyIidene-m-  and  ^-bromobenzhy- 
drazides  (Curtius  andPoRTNER),  A., 
i,  136. 
Propylidenedicarboxylic     acid.        See 

Ethylideiiemalonic  acid. 
)8-Propylidene-i8-naphthylsulphonehy- 
drazide  (Curtius  and  Lorenzen),  A., 
i,  149. 
Propylidenetricarboxylic  acid.    See 

150-Aconitic  acid. 
*so-Propylimidazoloiie     (Conrad     and 

Hock),  A.,  i,  632. 
Propylitaconic  acid,  and  its  reduction 

(FiTTiGand  Fighter),  A.,  i,  336. 
iso-Propylitaconic  acid,  and  its  reduc- 
tion   (Fittig  and   Burwell),  A., 
i,  336. 
action  of  sulphuric  acid  ou  (Fittig  and 
Thron),  a.,  i,  337. 
Propylmalonic  acid,  heat  of  solution  and 
neutralisation      of     (Massol),       A., 
ii,  204. 
Propyl-)3-mercaptaii,     amino-,     hydro- 
chloride, from  action  of  hydrochloric 
acid     on     mercaptomethylthiazoline ; 
also  its  picrate  (Gabriel  and  Leu- 
pold), A.,  i,  104. 
Propylmesaconic  acid,  and  its  reduction 

(Fittig and  Fighter),  A.,  i,  336. 
iso-Propylinesaconic    acid    {'' oxyheptie 
cbcid"),  and  its  reduction  (Fittig  and 
Burwell),  A.,  i,  336. 
wo-Propylmethylnitramine    (Franghi- 

mont  and  Umbgrove),  A.,  i,  106. 
Propylnitramine  and   its  alkyl  deriva- 
tives (Umbgrove  and  Franchimont), 
A.,  i,  105,  106. 


Propyl-o-    and    -;?-nitrobenzamide8,    /3- 

bromo-  (Uedingk),  A.,  i,  498. 
Propylnitrolic      acid,      formation      of 

(I'oNzio),  A.,  i,  667. 
n-  and    i^o-PropylcxychlorophoBphines 

(GuiGHARD),  A,,  i,  564. 
Propylparaconic  acid,  ethylic  salt,  action 

of  sodium  ethoxide  on   (Fittig  and 

Fighter),  A.,i,  336. 
iso- Propylparaconic  acid,    ethylic  salt, 

and  the  action  of  sodium  ethoxide  on 

(Fittig  and  Burwell),  A.,  i,  336. 
m-Propylmparaconic    acid,    and     its 
ethylic  salts  (Fittig  and  Burwell), 
A.,  i,  337. 

preparation  of,  and  the  action  of  heat 

on  it  ;  also  the  action  of  sodium  on 

its  ethylic  salt  (Fittig  and  Thron), 

A.,  i,  337. 

N-wo-Propylphenacetine      (Hinsberg), 

A.,  i,  495. 
?>-Propylphenol,  and  its  ^Wbromo-deriva- 

tives  (Klages),  A.,  i,  585. 
;?-Propylphenylic        methylic       ether 

(Klages),  A.,  i,  585, 
B-iso-Propylphenyl-l-methyl-cvcZo-liex- 

anol-5,  and  acetyl  derivative  ;    B-iso- 

Propylphenyl- 1  -methylcyc/ohexanone- 

5-,  and  semicarbazone  ;   3-?'.90-Propyl- 

phenyl-l-methylcycZohexene     (Knoe- 

VENAGEL,  Wedemeyer,  and  Giese), 

A.,  i,  291. 
3-wo-Propylphenyl-l-inetliyI-5-c2/cZo- 
hexenone  and  oxime  (Knoevenagel 
and  Wedemeyer),  A.,  i,  215. 

dimeric  form  of  (Knoevenagel  and 
Reinecke),  a.,  i,  341. 
3-wo-PropylphenyM-niethyl-5-c2/cZoliex- 

eiione-2  : 4-dicarboxylic  acid,   ethylic 

salt  and   oxime  (Knoevenagel  and 

Wedemeyer),  A.,  i,  215. 
2?-iso-Propylphenylpivalic  acid,  synthesis 

of,  and  salts   (Saposghnikoff),    A., 

i,  896. 
n-  and  wo  Propyl-phoBphinic  and  -phos- 

phinous     acids     (Guichard),      A., 

i,  564. 
Propylphthalide,  and  wo-Propylphthal- 

ide  (Gucci),  A.,  i,  513. 
l-Propyl-2-pipecoleiiie         {l-propyl-A"^- 

tetrahydropicoline)    (Laden burg  and 

Theodob),  a.,  i,  304. 
N-Propyl-o-pipecoleyl-)3-alkine.     See  2- 

Methyl-3-hydroxymethyl-l-propyl-A2- 

tetrahydropyridine. 
l-Propyl-2-pipecoline  (Ladenburg  and 
Theodor),  a.,  i,  304. 

rotation  of  (Hohenemser  and  Wolf- 
fenstein),  a.,  i,  937. 
N-Propyl-a-pipecolyl-)8-alkine.      See  2- 

Methyl-3-hydroxymethyl-l-propyl- 

piperidine. 
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2-Propylpiperidme,         rotation  of 

(HoHENEMSER  and  Wolffenstein), 

A.,  i,  936. 

oxide  (AuERBACH  and  Wolffenstein), 

A.,  i,  936. 

Propylpyrrolidine,  bromo-  (Schlinck), 

A.,  i,  541. 
4'-Propylquinoline  and  salts  (Koenigs), 

A.,  i,  75. 
2'-wo-Propylquinoxaline  (Conrad    and 

Hock),  A.,  i,  642. 
iso-Propylsuccinic    acid,    oxidation    of 

(Lawrence),  T.,  531 ;  P.,  105. 
n-      and       iso-Propylsuccinic      acids, 

j3-bromo-  (Semenoff),  A.,  i,  866. 
l-Propyl-Ag-tetrahydropicoline.     See  1- 

rropyl-2-pipecoleine. 
*so-Propyltetraliydroquinoxaline    (Con- 

RAD  and  Hock),  A.,  i,  642. 
Propylthiochlorophosphine  (Guiohard), 

A.,  i,  564.  i 

Propylvaleraldehyde,  amino-,  action  of  | 

carbon    c^isulphide   on    (Ma ass    and    \ 

Wolffenstein),  A.,  i,  110.  I 

Prosopite  from  Utah  (Hillebrand),  A.,    i 

ii,  301.  I 

Prostate,  action  of  the  secretion  of  the 

(Camus  and  Gley),  A.,  ii,  779. 
Protagon,    amount  of,    in   normal   and 
degenerated  nerve-fibres  (Noll),  A., 
ii,  568. 
Protamine    of    mackerel    spermatozoa 
(Kura^eff),  a.,  ii,  313. 
detection    of,    in   sections   of  animal 
organs  (Saint- Hilaire),  A.,ii,  133. 
Protamines,  classification  and  hydrolytic 

products  of  (Kossel),  A.,  i,  833. 
Proteid    food    stuffs,     digestibility    of 
certain  (Schulze),  A.,  ii,  509. 
nitrogen,  distinction   between  amidic 
nitrogen  and  (Mallet),  A.,  ii,  576. 
substances,      non-formation     of,     bjr 
Bacillus   clioUroiy    B.    diptheritidts 
and  Lofler's  bacillus  (Hugounenq 
and  Doyon),  A.,  ii,  377. 
Proteids  (albuminoids),  constitution   of 
(Hausmann  ;  Proscher),  A. ,  i,  653 ; 
(Osborne),  A.,  i,  836. 
molecular  weights  of  (Vaubel),  A., 

i,  839. 
presence  of,  in  fungi  (Winterstein), 

A.,  ii,  240. 
of  muscle  (Stewart  and  Sollmann). 

A.,  ii,  680. 
in  Picea  excelsa  seeds,  decomposition 

of  (Rongger),  a.,  ii,  241. 
in  plants,  formation  of  (Hj^bert),  A., 

ii,  47. 
of  wheat  gluten  (Ritthausen),  A., 

i,  724. 
separable  from  yeast  extract  (Wr6b- 
lewski),  a.,  ii,  170, 


Proteids   (albuminoids),  basic  and  acid 

capacity  of  (Spiro  and    Pemsel), 

A.,  ii,  230. 
action  of  formaldehyde  on  (Lepierre), 

A.,  i,  664. 
action  of  superheated  water  on  (Sal- 

KOWSKi),  A,,  ii,  374. 
absorption     of,     from     the    intestine 

(Mendel),  A.,  ii,  230  ;  (LEVENEand 

Levin),  A.,  ii,  309. 
coagulation  of,  by  electricity  (Hardy), 

A.,  ii,  567. 
the  decomposition  processes  of  (Prian- 

ischnikoff),  a.,  ii,  787. 
influence  of  sugar  on  decomposition  of 

(Salkowski),  a.,  i,  724. 
in  plants,  decomposition  of  (Schulze), 

A.,  ii,  240. 
conversion  of,  into  fat  in  the  living 

body  (Cremer),  A.,  ii,  775. 
conversion  of,  into  sugar  in  the  living 

body    (KuMAGAWA    and    Miura  ; 

Cohn),  a.,  ii,  776. 
course  of  peptic  digestion  of  (ZuNz), 

A.,  ii,  774. 
products  of  digestion  of  (Lawroff), 

A.,  ii,  309. 
formation  of  glycocine  by  decomposi- 
tion of  (Spiro),  A.,  ii,  777. 
formation    of    scatoleacetic     acid    in 

putrefaction   of   (Salkowski),   A., 

ii,  567. 
influence  of  sodium  chloride  on  meta- 
bolism of  (Straub),  a.,  ii,  372. 
metabolism   of  phosphorus-containing 

(Zadik),  a.,  ii,  774. 
reactions    of    the     histone    group    of 

(Bang),  A.,  i,  836. 
solubility  of,  in  glycerol  (Ritthausen), 

A.,  i,  724. 
coagulable,  separation  of,  from   malt, 

wort  and  beer  (Laszczynski),  A., 

ii,  793. 
detection  of  (Elliott),  A.,   ii,    136  ; 

(Gnezda),  a.,  ii,  715. 
estimation  of,  in  blood  serum  (Patein), 

A.,  ii,  827. 
estimation  of,  in  urine  (Chibret),  A., 

ii,  459. 
Proteids.     See  also : — 
Albumins. 
Albumoses. 
Anti-albumid. 
Antipeptone. 
Arbacin. 
Artolin. 
Casein, 
Conchiolin. 
Deuteroalbumoses. 
Edestin. 
Fibrin. 
Fibroin. 
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Proteids.     See : — 

Gelatin,  silk-. 

Globiu. 

Globulin,  egg-. 

Glucoproteid  from  ox  blood. 

Gluten,  wheat-. 

Glutolin. 

Haemoglobin. 

Hemipeptone. 

Histon. 

Nucleohiston. 

Opalisin. 

Ovimucoid. 

Peptones. 

Protalbumoses. 

Serum-globulin. 
Proteinclirome,   bromo-,  composition  of 

(KURAlfiEFF),  A.,  i,  314. 
Proteolytic-ferment,   presence  of  a,   in 

fungi  (BouRQUELOT  and   H^rissey), 

A.,  i,  313. 
Proteose,     presence  of,    in  pathological 

urine  (Rosin),  A.,  ii,  42. 
Proteoses,  presence  of,  in  yeast-extract 
(Wroblewski),  a.,  ii,  170. 

solubility  of,   in  alcohol  (Effront), 
A.,  i,  835. 

physiological  action  of  (Chittenden, 

Mendel,    and    Henderson),    A., 

ii,   233;  (Thompson),   A.,  ii,   604, 

677. 

Prothebenine   {thebenine  propylic  ether) 

and     Prothebenol      (Freund),      A., 

i,  308. 
Protocatechuic  acid  (3  :  ^-dihydroxylenz- 

oic   acid),     action   of  sodium   on,   in 

alcohol  (Kunz-Krause),  A.,  i,  200. 
Protocetraric  acid,  presence  of,  in  Gla- 

donia   rangiferina   and    C.    silvatiea 

(Hesse),  A.,  i,  384. 
Protoplasm,  structure  of  (Hardy),  A., 
ii,  438. 

See  also  Agricultural  chemistry. 
Protoplast,    nature    of    (Meyer),    A., 

ii,  321. 
Proustite,   artificial   (Sommerlad),  A., 

ii,  216. 
Prozan  (triazan),  derivatives  of  (Thiele 

and  Osborne),  A.,  i,  413. 
Prunus  lauroeerasus,  presence  and  distri- 
bution of  hydrocyanic  acid  in   (van 

DER  Ven),  a.,  ii,  240. 
Prussian   Blue,    solubility  of,    in  ether 

and    chloroform    in    presence   of    fat 

(Fresenius     and     GrIinhut),     A., 

ii,  262. 
Prussic  acid.       See    Hydrocyanic    acid 

under  Cyanogen. 
"Pseudo-catalysis"     (Wagner),     A., 

ii,  275. 
Pseudomalachite.         See       fhosphoro- 

9balcite. 


Psilomelane   from   Colorado    (Eakins), 

A.,  ii,  564. 
Ptomaines    {leucomaines)   of  the  brain 
(Gulewitsch),  a.,  ii,  439. 
estimation  of,  in  urine  (Chibret),  A., 
ii,  469. 
Ptyalin,  influence  of  various  sub.stance9 
on  the  activity  of  (Kt)BEL),  A.,  ii,  603. 
Pulegenacetone,  and  oxime,  and  Ijenzoyl 

derivative  (Barbier),  A.,  i,  299. 
wo-Pulegol,    in    commercial   citronellal 

(Tiemann),  A.,  i,  622. 
Pulegone  and  its  hydrosul phonic  acids, 
formation  of,    from   action   of  sul- 
phurous acid  on    citronellal   (Tie- 
mann and  Kruger),  A.,  i,  248. 
action  of    ethylic    sodiomalonate    on 
(Vorlander  and   Gartner),  A., 
i,  259. 
Picheraria  chlorina,  P.  latebrarum  and 
P.  farinosa,  constituents  of  (Hesse), 
A.,  i,  385. 
Pulveraric   acid  from  Pulvcraria  far- 
inosa,   and  its  barium   salt   (Hesse), 
A.,  i,  386. 
Pulverin    from  Pulveraria    latebrarum 

(Hesse),  A.,  i,  385. 
Pump,        Geissler's,      modification      of 

(Guglielmo),  a.,  ii,  474. 
Purine,  and  salts  (Fischer),  A.,  i,  175. 
tric\\\oxo-,     behaviour     of,      towards 
potassium  hydrosulphide  (Fischer), 
A.,  i,  262. 
2  :  6-duodo  (Fischer),  A.,  i,  175. 
Purine  group,  summary  of  results,  and 
of  methods  of  synthesis  (Fischer), 
A.,  i,  458. 
Purpurin        (1:2:  A-irihydroxyanthra- 
quinone),   Tnojiometallie   derivatives 
of  (Perkin),  T.,  435  ;  P.,  1899,  65. 
methylic  ether    (Perkin),   T.,    446; 
P.,  1899,  66. 
Putrescine.       See    Tetramethylenedi- 

amine. 
Pyknometer,  Sprengel's  modification  of 
(MiNOZZi),  A.,  ii,  646. 
temperature      corrections     in     using 
(FucHs),  A.,  ii,  272. 
Pyrazole,    from    acetylene    and    diazo- 
methane  (voN  Pechmann),  A.,  i,  232. 
1:3:  S-Pjrrazole,  formation  of  (Seidel), 

A.,  i,  139. 
Pyrazole-4 : 6-dicarboxylic     acid,     and 
methylic  salt  (von  Pechmann    and 
Seel),  A.,  i,  948. 
Pyrazolones,   conversion   of,   into   pyr- 
azoles  (MiCHAELis  and  Rohmer),  A., 
i,  233. 
Pyridazine-3-carboxylic  acid  (Gabriel 

and  Colman),  A.,  i,  392. 
Pyridazone,  dibvomo-,  and  its  barium  salt 
(BiSTRZYCKi  and  Simonis),  A.,  i,  392. 
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Pyridine,  specific  heat,  and  heat  of  va- 
porisation     of      (Luginin),       a., 

ii,  354. 
depression  of  freezing  point  of  o-nitro- 

phenol  by  (Ampola  and  Rimatori), 

A.,  ii,  353. 
aminolytic  constant  of  (Goldschmidt 

and  Salcher),  A.,  ii,  551. 
distillation    of,    with   aliphatic    acids 

(Andr^Oj  a.,  i,  160. 
absorption  of  argon  by  (Berthelot), 

A.,  ii,  653. 
action  of  chloranil  on  (Imbert),  A., 

i,  633. 
action  of,  on  cupric  salts  (Moitessier), 

A.,  i,  808. 
action  of  ethylenic  iodide  on  (Laden- 
burg),  A.,  i,  387. 
action  of   potassium   dichroraate  and 

sulphuric  acid  on  (Oechsner  de  Co- 

ninck),  a.,  i,  472. 
reactions  of  metallic  salts  dissolved  in 

(Naumann),  a.,  ii,  423. 
compound  of,  with  carbonyl  chloride 

(Morel),  A.,  i,  877. 
compounds  of  palladium  (Rosenheim 

and  Maass),  A.,  i,  163. 
compounds    of,    with    metallic    salts 

(Matthews),  A.,  ii,  296. 
salts  and  hydrates  of  bivalent  metals 

with  (Reitzenstein),  A.,i,  160. 
cerium    hexachloride    (Koppel),    A., 

ii,  98. 
hydrochloride,  action  of  chlorine  on 

(Sell  and  Dootson),  T.,  979;  P., 

1899,  187. 
Pyridine,    2-amino-,     o-hydroxybenzyl- 

idene,  and  jp-nitrobenzylidene  deriva- 
tives of  (Fischer,  Hoerger,  and 

Jaeger),  A.,  i,  634. 
3-amino-  (Curtius  and  Mohr),    A., 

1,73. 
2-bromo-,    and    salts    (Fischer    and 

Seidel),  a,,  i,  634. 
2-chloro-    (Fischer,    Hoerger,   and 

Jaeger),  A.,  i,  633. 
4-chloro-,  salts  of  (Fischer  and  Dem- 

eler),  a.,  635. 
tfichloro-,  tetrachloTo-,    and  ^Wchlor- 

amino-   (Sell  and  Dootson),    T., 

986;  P.,  1899,  187. 
2-iodo-,    methiodide     of     (Fischer, 

Hoeger,  and  Jaeger),  A.,  i,  634. 
Pyridineazoresorcinol  (Mohr),  A.,  i,  72. 
Pyridine-3-carboxylic  acid.      See  Nico- 
tinic acid. 
Pyridylacetonyl  chloride  and  its  oxime, 
jind      physiological      action      of 
(Schmidt),  A.,  i,  4. 

oxime,  hydrazone,  and  salts,  and 
monoacetyl  derivative  (Schmidt 
and  Knuttel),  A.,  i,  228,  229. 


Pyridylacetophenyl  bromide  and  its  ox- 
ime,    and     physiological     action     of 
(Schmidt),  A.,  i,  4. 
)8-Pyridiluretliane  (Curtius  and  Mohr), 

A.,  i,  73. 
Pyrimidine  (m-diazine)   (Gabriel    and 

Colman),  A.,i,  639. 
Pyriniidine-4-carboxylic  acid  (Gabriel 

and  Colman),  A.,  i,  639. 
Pyrites  (iron  pyrites)  deposited  by  min- 
eral water  (Knett),  A.,  ii,  772. 
tetartohedrism    (?)     of    (Miers    and 

Hartley),  A.,  ii,  432. 
estimation    of  sulplmr  in   (Heiden- 
reich),  A.jii,  517;  (Meineke),  A., 
ii,  693  ;  (Herting),  A.,  ii,  804. 
magnetic,  relation  of  ferrous  sulphide 
and  troilite  to  (Linck),  A.,  ii,  416. 
Pyrocatechol.     See  Catechol. 
Pyrochroite    from    Sweden,    origin    of 

(Sjogren),  A.,  ii,  761. 
Pyrocinchonic   anhydride,   from  distil- 
ation  of  methylitaconic  and  methyl- 
mesaconic  acids  (Fittig  and  Kktt- 
ner),  a.,  i,  333. 
condensation    of,    with    benzaldehyde 
(Thiele),  a.,  i,  216. 
Pyrogallol,  influence  of,   on  the  oxida- 
tion   of    iodide     by    bromic    acid 
(Schiloff),  a.,  ii,  147. 
action     of    sodium     on,     in    alcohol 

(Kunz-Krause),  a.,  i,  200. 
action  of  iron  salts  on  (Hirsch),  A., 

ii,  817. 
distinction  between  gallic    acid   and 

(Griggi),  a.,  ii,  581. 

potassium    derivative,    absorption    of 

oxygen  by  (Berthelot),  A.,  i,  427. 

dimethylic     ether,     and    its    ethylic 

carbonate  (Rosauer),  A.,  i,  346. 

Pyrogallolsuccinein,    and     salts    (von 

Georgievics),  a.,  i,  803. 
Pyromeconic  acid,  action  of  iodic  acid 
and    of   iodoform  on  (Peratoner 
and  Leonardi),  A.,  i,  421. 
iodo-  (Peratoner   and  Leonardi), 
A.,  i,  421. 
Pyromorphite  from  New  South   Wales 

(Mingaye),  a.,  ii,  670. 
Pyromucic    acid,    barium    salt,    hydro- 
carbon from  distillation  of  (Freund- 
ler),  a.,  i,  98, 
1 :  2-Pyromucylacetic  acid,  ethylic  salt 

(Bouveault),  a.,  i,  120. 
o-Pyrone  derivatives,  formation  of,  from 
ethylic    phenylpropiolate    and     fi-di- 
ketones  (Ruhemann),   T.,    415;    P., 
1899,  55. 
Pyrophyllite  from  Russia  (Alexi^eff), 
A.,  ii,  673. 
vapour  pressure  of  (Tammann),  A., 
ii,  8. 
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Pyrotartaric  acid.     See  Methylsuccinic 

acid. 
Pyroxene.     See  Augite,  Diopside,  Dial- 

lage,  Enstatite. 
2  : 4-Pyrrodiazole.    See  1:2:  4-Triazole. 
Pyrrolidineallyl-thiocarbamide,         and 
-i//-thiocarbamide      (Schlinck),     A., 
i,  541. 
Pyrrolidine-phenyl-,       -methyl-,      and 
-  ethyl- thiocarb  amide  8       (Schlinck), 
A.,  i,  540. 
Pyrroline,    heats    of     combustion    and 
formation      of     (Berthelot    and 
Andr^),  a,,  ii,  400. 
action  of,  on  argon  (Berthelot),  A., 

ii,  653. 
isonitroso-,  and  its  sodium  salt  (Spica 
and  Angelico),  A.,  i,  939. 
Pyruvamide,  semicarbazone  of  (Thiele 

and  Bailey),  A.,  i,  169. 
)3-o-Pyruvaminophenyl-m(^9)-tolimid- 
azolo     (von     Niementowski),     A., 
i,  645. 
Pyruvic    acid,    action    of  benzylidene- 
aniline     on     (Garzarolli-Thurn- 
lackh),  a.,  i,  823,  940. 
action  of,  on  malonic  acid  (Garzak- 

olli-Thurnlackh),  a.,  i,  790. 
action  of  potassium  cyanide  on,    and 
the     hydrolysis     of     the    product 
(Pommerehne),  a.,  i,  574. 
^-nitrophenylhydrazone    (Hyde),   A., 

i,  689. 
salts  of,   transformation  of,    into   the 
salts  of  parapyruvic  acid  (Wolff), 
A.,i,  483. 
Pyruvonitrile,  semicarbazone  of  (Thiele 
and  Bailey),  A.,  i,  169. 


Quartz,    artificial  formation  of,    by  dry 
fusion  (Morozewicz),  A.,  ii,  765. 
solubility   of,  in    water ;    growth    of 

(Spezia),  a.,  ii,  300. 
pscudomorphous,    from    N.     Carolina 

(Hidden  and  Pratt),  A.,  ii,  300. 
See  also  Amethyst,  Citrine,  &c. 
Quartz -porphyry  from  Algeria  (Duparc 

and  Ritter),  A.,  ii,  601. 
Quenstedtite  from  Iowa  (Kuntze),  A., 

ii,  761. 
Quercetin,     presence     of,     in    heather 
{Calluna-    vulgaris)    (Perkin    and 
Newbury),  T.,  837  ;  P.,  1899,  179. 
monometallic    derivatives,    and    tri-, 
and  tetra-acetyl    derivatives  (Per- 
kin), T.,  438  ;  P.,  1899,  65. 
methylic  ether.     See  Khamuetin. 
dimethylic  ether.     See  Rhamnazin. 


Quercetin,   cZibromo-,  potassium  deriva- 
tive of  (Perkin),  T.,  438  ;  P.,  1899, 
65. 
Quercitrin,  action  of  potassium  acetate 

on  (Perkin),  T.,  439. 
Quercus.     See  Agricultural  chemistry. 
Quinacetophenone    monethylic    ether. 
See  5-Kthoxy-2-hydroxyacetophenone. 
Quinaldine.     See  2'-Methylquinoline. 
Quince.     See  Agricultural  chemistry. 
Quince-seed  oil  (Hermann),  A.,  i,  822. 
Quinic  acid,  action  of  potash  on  (Holle- 

man),  a.,  i,  283. 
Quinidine       d-        and       2-mandelate8 

(McKenzie),  T.,  967. 
Quinine,  azoimide  (Pommerehne),  A., 
i,  88. 
d-  and  ^mandelates  (McKenzie),  T., 

967. 
detection   of,    with    Piutti's    reagent 
(Scarpitti  ;      Simoncelli),      A., 
ii,  344. 
detection  of,  in  urine  (Christomangs), 

A.,  ii,  344. 
the  thalleioquinine  test  for  (Polacci), 

A.,  ii,  391. 
estimation  of,  in  cinchona  bark  (Lenz), 
A.,  ii,  391. 
Quinol    (1  :  ^-dihydroxyhcnzene),    action 
of  sodium   on,  in  alcohol  (Kunz- 
Krause),  a.,  i,  200. 
condensation  of,  with  benzoin  (Japp 
and  Meldrum),  T.,  1041 ;  P.,  1899, 
166. 
Quinol,  tetraahioxO',  identification   and 
separation  of  fatty  acids  by  means  of ; 
also      its      diacetyl-,      dipropionyl-, 
dibutyryl-,  and  di-o-methylwocrotonyl- 
derivatives  (Bouveault),  A.,  i,  790. 
Quinoldhisdiphenylmethane     (  Mohlau 

and  Klopfer),  A.,  i,  913. 
Quinoldicarhoxylic      acid.       See  3  :  6- 

Dihydroxyterephthalic  acid. 
Quinoline,      aminolytic      constant     of 
(Goldschmidt  and  Salcher),  A., 
ii,  551. 
action      of      bromacetophenone      on 

(Schmidt),  A.,  i,  5. 
action  of  potassium  dichromate  and 
sulphuric  acid    on   (Oechsner  de 
Coninck),  a.,  i,  472. 
compounds    of,    with    metallic    salts 

(Matthews),  A.,  ii,  296. 
cerium    hexachloride    (Koppel),    A., 

ii,  98. 
^crchromate  (Wiede),  A.,  i,  245. 
hydrohaloids,    halogen  compounds   of 
(Trowbridge),  A.,  i,  636,  637. 
Quinoline,      di\o<lo-      (Istrati),      A., 

i,  389. 
iso-Quinoline,  hydrochloride,  heat  of  for- 
mation of  (Leroy),  a.,  ii,  466. 
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4'-Quinolinealdehyde,  nitro-  (Koenigs), 

A.,  i,  74. 
iS-o-Quinolinebenzimidazole      and      its 
sulphate    (von   Niementowski),  A., 
i,  647. 
Quinoline-4'-carboxylic  acid.     See  Cin- 

chonic  acid. 
Quinolyl-     and     wo-Quinolyl-acetonyl 
chlorides  (Schmidt),  A.,  i,  5 ;  (Schmidt 
and  Goelich),  A.,  i,  232. 
o-Quinolylbutanetriol    (Koenigs),    A., 

i,  390. 
a-Quinolylethanol   {2-hydroxyethylqioin- 

oline  (Koenigs),  A  ,  i,  389. 
^' -^muo\jlQt\L?ino\  {i' -hydroxijethylqidn- 
oliiie,      lepidinealkine),      and      salts 
(Koenigs),  A.,  i,  75. 
o-Quinolylpropanediol    (Koenigs),    A., 

i,  390. 
4'-Quinolylpropanediol,  and  salts,  biom- 
hydrin,     mono-     and     f^^-iodohydrin 
(Koenigs),  A.,  i,  75. 
Quinone  (benzoquinone),  condensation  of, 
with  diazomethane  (von  Peohmann 
and  Seel),  A.,  i,  947. 
chloro-  (KEHRMANNand  Idzkowska), 
A.,  493. 
Quinones,  colour  reactions  of,  with  ma- 
lonic    acid      derivatives     (Lieber- 
mann),  a.,  i,  219. 
condensation  of,  with  ethylic  cyano- 
acetate,  and  with  ethylic  malonate 
(Liebermann),  a.,  i,  522. 
/J-Quinones,    preparation   of   (Bayrac), 
A.,  i,  125. 
condensation    of,    with     benzhydrols 
(MoHLAU  and  Klopfer),  A.,  i,  914. 
Quinones,    list    of.      See    Ketones   and 

Quinones. 
Quinoue-aminoguanidine  and  -bisamino- 
guanidine  (Thiele  and  Barlow),  A., 
i,  47. 
Quinonebisdiphenylmetliaiie  (Mohlau), 
A.,  i,  61 ;  (Mohlau and  Klopfer),  A., 
i,  912. 
QuinonebistetramethyI(Ziaminodiphen- 
ylmethane  (Mohlau  and  Klopfer), 
A.,  i,  913. 
Quinonedicarboxylic       acid,       diiodo, 

ethylic  salt  (Guichard),  A.,  i,  700. 
Quinonedioxime,  w-chloro-,  and  its  di- 
acetyl    derivative    (Kehrmann    and 
Grab),  A.,  i,  129. 
Quinonedisemicarbazide    (Thiele    and 

Barlow),  A.,  i,  48. 
Quinoneoxime,  ^-c^tchloro-,  and  its  acetyl 
derivative  (Kehrmann  and  Grab), 
A.,  i,  129. 
2 : 3-c^^nitroso-  (Nietzki  and  Geese), 
A.,  i,  347. 
Quinoneoximesemicarbazone      (Thiele 
and  Barlow),  A. ,  i,  48. 


Quinonephenylliydrazone,  from  action 
of  hydrochloric  acid  on  hydroxyazobenz- 
ene  potassium  derivative  (Hantzsch), 
A.,  i,  400. 

Quinonesemicarbazoiie  (Thiele  and 
Barlow),  A.,  i,  48. 

Quinonoid  structure  of  flavones,  alizarin 
derivatives,  in  relation  to  colour  (Per- 
kin),  T.,  452. 


B. 


Eacemic  acid.     Under  Tartaric  acid. 
Racemic  compounds,   characterisation  of 
(Kipping  and  Pope),  T.,  36,  1119  ; 
P.,  1898,  219;    1899,  200;   A.,  ii, 
733 ;    (Ladenberg),    T.,   465 ;    P., 
1899,  73  ;  A.,  ii,  551 ;  (Pope),  P., 
1899,  73  ;  (Roozeboom),  A.,  ii,  276, 
732. 
resolution  of  (Marckwald  and  Mc- 
Kenzie),  a.,  ii,  733. 
Radishes.     See  Agricultural  chemistry. 
Radium  in  carnotite  (Friedel  and  Cu- 
menge),  a.,  ii,  435. 
radiation     from     (Becquerel),     A., 
ii,  393. 
Rafaelite  from  Chili  (Arzruni,  Thad- 
d^eff,  and  Dannenberg),  A.,  ii,  563. 
RaflSnose  (melitose,  melitriose),  action  of 
yeast  enzymes  on  (Kalanthar),  A., 
i,  102. 
estimation  of,  in  sugar  beet  (Sempo- 
lowski),  a.,  ii,  389. 
Rape  and  rape-cake.     See  Agricultural 

chemistry. 
Rape  oil,  amount  of  arachidic  acid  in 
(Archbutt),  a.,  ii,  340. 
detection  of  (Palas),  A.,  ii,  72. 
Reduction  flasks,    syphon   arrangement 

for  (Gockel),  a.,  ii,  614. 
Rennet,    neutralising    action  of  blood- 
serum  on  (Briot),  a.,  ii,  780. 
Resacetophenone.     See  2  :  4-Dihydroxy- 

acetophenone. 
Resin  from  oleo-resin  of  Dacryodes  hex- 
aiidra  (More),  T.,  719  ;  P.,  1899,  150. 
Resins,    and    the     cholesterol    reaction 
(Tschirch  and  Halbey),  A.,  i,  69. 
of  stick-lac  (Tschirch  and  Farner), 
A.,  i,  447. 
Resins.     See  also  : — 
Amber. 
Chemawinite. 
Convolvulus  resin. 
Fabianaresen. 
Galbanum  resin. 
Hop-resin. 
Lac  resin. 
Lariciresinol. 
Olibano-resin. 


1172 


INDEX   OF   SUBJECTS. 


Kesine.     See  : — 

Olibanum  ehctrum,  resin  of. 
Oporesinotannol. 
Eesin-acid,     presence    of,    in     beetroot 
liquors  (AndrlIk  and  Votooek),  A., 
i,  157. 
Resinotannols  (Tschirch  and  Farner), 
A.,  i,  447  ;  (Tschirch  and  Knitl),  A,, 
i,  714. 
Resorcinol,    action    of   sodium    on,    in 
alcohol  (Kunz-Krause),  A.,  i,  200. 
condensation  of,  with  benzoin   (Japp 
and    Meldrum),     T.,     1039;    P., 
1899,  166. 
diacetate,  preparation  of  (Freyss),  A., 

i,  875. 
monoethylic  ether,  substance  obtained 
by  action  of  nitrous  acid  on  (Kiet- 
aibl),  a.,  i,  345. 
preparation    of ;    o-o-nitroso-,    )8-o-ni- 
troso-,     and   ^-nitroso-,    and    salts 
(Kietaibl),  a.,  i,  343. 
diethylic  ether.     See    1  : 3-Diethoxy- 
benzene. 
Resorcinol,  4  : 6-£^mitro-,  and  diethylic, 
ethylic,     and      dimethylic      ethers 
(Jackson  and  Koch),  A.,  i,  677. 
trinitro-  (Gurewitsch),  A.,  i,  880. 
Resorcinolsaccharein    and  its  tri^cetyl 
derivative,  bromo-  and  iodo-  (Monnet 
and  K(etschet),  A.,  i,  213. 
ReBorcinolsulphurein    and    tetrabromo- 

(Sisley),  a.,  i,  289. 
Respiration,    relation     of    pigment    of 
Aelosoma  tenebrarum  to  (Griffiths), 
A.,  ii,  115. 
of  plants.    See  Agricultural  chemistry. 
Respiratory    exchange,    effect  of  com- 
pression of  one  lung  on  (Harley), 
A.,  ii,  675. 
influence     of      alcohol      on     human 
(Wendlestadt),  a.,  ii,  602. 
Reticular  tissue,  composition  of  (Tebb), 

A.,  ii,  312. 
Retzian,  composition  of  (Sjogren),  A., 

ii,  35. 
Rhamnazin  {qiiercetin  diiiuthylic  ether), 
potassium    derivative    of    (Perkin), 
T.,  439;  P.,  1899,  65. 
Rhamnetin       {qucrcetin      monomethylic 
ether),    potassium   derivative  of  (Per- 
kin), T.,  438  ;  P.,  1899,  65. 
Rhamnitol,   condensation    of    benzalde- 
hyde  with  (de  Bruyn  and  Albekda 
van  Ekenstein),  a.,  i,  662. 
Rhamnus  purshiana,  constituents  of  the 

bark  of  (Leprince),  A.,  i,  820. 
Rhizocarpinic  acid,  and  its  acetyl  deri- 
vatives (Hesse),  A.,  i,  384. 
Rhizocarpon  geographicicvi,  f.  contiguum, 
and  /.   lecanorinum,    constituents  of 
(Hesse),  A.,  i,  384. 


Rhizonic    acid    and    Rhizoninic    acid 

(Hesse),  A.,  i,  385. 
Rhodamine,   and  salts  and  acetyl  deri- 
vative   (Meyer    and   Sundmachee), 

A.,  i,  756. 
Rhodamine,  C34H22O9N2,  obtained  from 

aminosalicylic     acid     (Fischer    and 

Schaar-Rosenberg),  a.,  i,  283. 
Rhodamines,   isomerides  of  (Noelting 

and  Paira),  A.,  i,  371. 
Rhodinol,  use  of  term  (Schimmel  and 

Co.),  a.,  i,  64. 
Rhodium,       commercial,       purity      of 

(Mylius  and  Dietz),  A.,  ii,  160. 
Rhodium  bases,    constitution  of  (Jor- 
gensen),  a.,  ii,  293. 

Rhodiopentammine  chloride  (Mylius 
and  Dietz),  A.,  ii,  160. 
Rhodium  potassium,  sodium,  and  barium 

nitrites,      and     c^ioxide    (Joly     and 

Leidip:),  a.,  ii,  34. 
Rhodochrosite      from     the     Odenwald 

(Kraatz-Koschlau),  a,,  ii,  302. 
Rhodolite,       associated      minerals      of 

(Hidden  and  Pratt),  A.,  ii,  300. 
Rhubarb  powder,  detection  of  turmeric 

in  (Jaworowski),  A.,  ii,  75. 
Rhyolite  from  New  Zealand  (Park  and 
Rutley),  a.,  ii,  769. 

from   North   Carolina  (Diller),   A., 
ii,  499. 
Ricimts    seeds,    metabolism  of    reserve 

material      in,      during     germination 

(Maquenne),  a.,  ii,  171. 
Rickets,    elimination    of    chlorides    in 

(Oechsner  de  Coninck),  a.,  ii,  42. 
Riebeckite  from  Roumania   (Mrazec), 

A.,  ii,  768. 
Rigor  mortis,  influence   of  fatigue  on 

(Latimer),  A.,  ii,  117. 
Robinia.     See  Agricultural  chemistry. 
Roccellic  acid,  presence  of,  in  Leciinora 

sordida      Sicartzii      (Hesse),       A., 

i,  383. 
Rocks  from  Antarctic  regions  (Prior), 
A.,  ii,  436. 

from  Mont-Dore(  Bon  jean).  A.,  ii,  674. 

from    Oaxaca,    Mexico    (Lenk),    A,, 
ii,  305. 

from    the    Seychelles    (Bauer),    A., 
ii,  565. 

from  U.S.A.,  vanadium  in  (Turner 
and  others).  A.,  ii,  498. 

artificial  (Morozewicz),  A.,  ii,  762. 

classification       of       alumino-silicate 
(Morozewicz),  A.,  ii,  763. 

differentiation  of,  in  magmas  (Teall), 
A.,  ii,  162. 

vanadium  and  molybdenum  in  (Hille- 
brand),  a.,  ii,  113. 

estimation  of  sodium  and  potassium 
in  (Bonjean),  A.,  ii,  695. 
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Eocks,    dykes   of    Adamello  mountains 
(Riva),  a.,  ii,  38. 
volcanic,    of   Mont-Dore    (Bonjean  ; 
L^VY),  A.,  ii,  500. 
Bocks,  new.     See  : — 
Hatherlite. 
Kyschtymite. 
Pilandite. 
Roots.     See  Agricultural  chemistry. 
Rosa  canina  fruit,  the  pectin  of  (Bour- 
QUELOT  and  H^rissey),  A.,  i,   652, 
967. 
Rosaniline     hydrochloride,     molecular 
weight   of,    in   water  or  alcohol 
(Kkafft),  a.,  ii,  472. 
action  of  chromic  acid  on  (Oechs- 
NER  DE  CoNiNCK  and  Combe), 
A.,  i,  244. 
Bosanilines,  formation  of,  from  jt?-uitro- 
c^mminotriphenylmethanes       (Prud'- 
homme),  a.,  i,  217. 
Rosanilinesulplioilic  acids,  behaviour  of, 
towards  Schiti's  reagent  (Cazeneuve), 
A.,  i,  296. 
Boscoelite     from     California     (Hille- 
BRAND,  Turner,  and  Clarke),   A., 
ii,  496. 
Bosemary  (Dalmatian)  oil  of  (Schimmel 

and  Co.),  A.,  i,  63. 
Eoses,  oil  of  (Flatau  and  Labb6),  A., 
i,  534. 
examination  of  (Raikow),  A.,  ii,  63, 

130. 
See  also  Agricultural  chemistry. 
Bosewood  oil  (Schimmel  and  Co.),  A., 

i,  924. 
Bosindone,  preparation  of  (Schaposch- 

nikoff),  a.,  i,  432. 
wo-Bosindone     and     2-amino-derivative 

(Kehrmann  and  Levy),  A.,  i,  238. 
1:4:2: 7-Bosindonesulplioiiic  acid 

(Gaess),  a.,  i,  376. 
Bosinduline  chloride,  2-amino-,  and  salts 
(Kehrmann,     Rademacher     and 
Feder),  a.,  i,  235. 
2-nitro-,   anhydride  of,  and  salts  and 
acetyl       derivative       (Kehrmann, 
Rademacher    and    Feder),     A., 
i,  235. 
Bosinduline,  sixth  isomeride  of  (Kehr- 
mann and  Jacob),  A.,  i,  238. 
seventh  isomeride  of  (Kehrmann  and 
Ravinson),  a,,  i,  525. 
Bosolic    acid,    use    of,    in    alkalimetry 

(Glaser),  a.,  ii,  573. 
Bottlerin,    action  of  alkali  acetates  on 
(Perkin),  T.,  443. 
decomposition  products  of  (Perkin), 
T.,  829;  P.,  1899,  162. 
Bubber  wares.     See  Caoutchouc. 
Bubidium,    ion  velocity   of,    in    liames 
(Wilson),  A.,ii,  723. 


Bubidium,     azoimide     (Curtius     and 

Rissom),  a.,  ii,  92. 
chloride,  spark  spectrum  of  (de  Gram- 
ont),  a.,  ii,  137. 

densities  and  refractive  indices  of, 
solutions  of  (Conroy),  A.,  ii,  717. 

density  of  aqueous  solutions  of  (dr 
Coppet),  a.,  ii,  590. 
fluoriodate  (Weinland   and   Lauen- 

stein),  a.,  ii,  363. 
difluorodiselenate,       <?tfluorotelluratc, 

and  c^zfluorodithionate   (Weinland 

and  Alfa),  A.,  ii,  595. 
fluoromanganite      (Weinland       and 

Lauenstein),  a.,  ii,  368. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
iodochloride,    potential  difference  be- 
tween, and  chlorine  (Sullivan),  A., 

ii,  398. 
selenibromide  (Lenher),  A.,  ii,  19. 
silicate,    hydrolysis    of,    in     aqueous 

solution    (Kahlenberg   and    Lin- 
coln), A.,  ii,  95. 
sulphate   crystals,   thermal  expansion 

of  (Tutton),  a.,  ii,  630. 
iron    alum  and  cobalt  alum   (Howe 

and  O'Neal),  A.,  ii,  103. 
persulphate,  preparation  and  solubility 

of  (Foster  and  Smith),  A.,  ii,  747. 

Russula  delica  juice,  colour  reaction  of, 

with  digested  albumin  (Harlay),  A., 

i,  835. 

Butheniom  potassium  nitrite  (Brizard), 

A.,  ii,  664. 
e^toxide  and    ^e^roxide  (Mylius    and 

DiETZ),  A.,  ii,  160. 
^c^roxide   (Howe  and    O'Neal),   A., 

ii,  103. 
jtPcrBhuthenic     acid     (Mylius     and 

Dietz),  a.,  ii,  160;  (Antony  and 

Lucchesi),  a.,  ii,  299. 
sulphate  and  sulphide  (Antony  and 

Lucchesi),  A.,  ii,  558. 
Butbenic  potassium  chloride  (Antony 

and  Lucchesi),  A.,  ii,  756. 
Butbenious  dithionate  (Antony  and 

Lucchesi),  A.,  ii,  229. 
Butbenium,  separation  of,  from  iridium 

(Leidi^),  a.  ii,  664. 
Butile  (*'  favas")  from  Brazil  (Hussak), 

A.,  ii,  432. 
action  of  sulphuric  acid  on  (Blondel), 

A.,  ii,  556. 
Butin,  potassium  salt  of  (Perkin),  T., 

440  ;  P.,  1899,  65. 
Bye.     See  Agricultural  chemistry. 

S. 

"Saccbareins"    (Monnet    and     K(et- 
schet),  a.,  i,  289. 
action  of  acids  on  (Sisley),  A.,  i,  289. 
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Saccharic  acid,  action  of  caustic  potash 
on  (Holleman),  a.,  i,  283. 
potassium    hydrogen    salt,   action    of 
hydrobromic    acid    on    (Hill    and 
Phelps),  A.,  i,  576. 
"Saccharin"   {o-henzoicsulphinide),    de- 
tection of  (Gawalowski),  A.jii,  255; 
(Hasterlik),  a.,  ii,  819. 
valuation  of  (Reid),  A.,  ii,  581. 
See  also  o-Benzoicsulphinide. 
*so- Saccharin,   and   its    rotatory  power 

(Faber  and  Tollens),  A.,  i,  855. 
t50-Saccharinic  acid,  from  decomposition 
of  celloxin  (Faber  and  Tollens),  A., 
i,  855. 
Saccharomyces  cerevisice,  the  fungose  of 

(Tanret),  a.,  ii,  171. 
Saccharomyces    Ludwigii,    influence    of 
non-fermentable  sugars  on   fermenta- 
tive power  of  (Dienert),  A.,  ii,  442. 
Saccharose.     See  Sucrose. 
apo-Saffranine  (Schaposchnikoff),  A., 

i,  431. 
tso-Saffrole,  action  of  ozone  on  (Otto), 
A.,  ii,  282. 
nitrosite,  compound  obtained  by  action 
of  alkalis  on  (Angeli),  A.,  i,  681. 
Sahlite.     See  Diopside. 
Salazinic   acid,    from   Lecidea  sudetica 

(Zopf),  a.,  i,  717. 
Salicil-a-osazone,    triacetyl    derivative, 
and   Salicil-)8-osazone,   tetracetyl   de- 
rivative (Biltz),  a.,  i,  502,  503. 
Salicylaldehyde,     thermochemistry     of 
(Del^pine     and      Rivals),      A., 
ii,  727. 
condensation  of,  with  bromethylamirie 
hydrobromide  (Gabriel  and  Leu- 
pold),  a.,  i,  104. 
sodium    derivative    of   (Cajar),    A., 

i,  146. 
acetate  (Reychler),  A.,  i,  56. 
mono-  and  tri-acetates  (Freyss),  A., 
i,  875. 
Salicylaldehydehydrazone,  and  a  com- 
pound of,    with    ethylic  acetoacetate 
(Cajar),  A.,  i,  146. 
Salicylaldehydephenylhydrazone,  oxida- 
tion of,  by  air  (Biltz),  A.,  i,  502. 
3-nitro-  and  5-nitro-,  and  acetyl  deriva- 
tives (Biltz),  A.,  i,  503. 
Salicylaldehyde-7H-nitrophenylhydr- 

azone  (Rougy),  A.,  i,  753. 
Salicylaldoxime,       ethylic       carbonate 

(Cajar),  A.,  i,  147. 
Salicylamide,  oxidation  of,  with  chromic 
acid  (Oechsner  de   Coninck  and 
Combe),  A.,  i,  347. 
mercury  compound  of,  constitution  of 

(Kieseritzky),  a.,  ii.  395. 
rfabromo-,   formation   of   (Jeffreys), 
A.,  i,  732. 


Salicylhydramide,    thermochemistry  of 

(Dklki'ine  and  Rivai^),  A.,  ii,  727. 
Salicylic     acid,      thermochemistry     of 

(DELifipiNEand  Rivals),  A.,  ii,  727. 
and  soilium  salt,  solubility  of  mixtures 

of  (HoiTSEMA),  A.,  ii,  10. 
action  of  sodium  on,  in  alcohol  (KuNZ- 

Krause),  a.,  i,  200. 
detection  of,  in  beer  and  wine  (Abra- 
ham), A.,  ii,  341. 
detection  of,  in  milk  (Breustebt),  A., 

ii,  532. 
estimation  of  (Fresenius  and  GrDn- 

hut),  a.,  ii,  581. 
Salicylic  acid,  copper  salt,   dissociation 

of,  in  solution  (Calame),  A.,ii,  145. 
sodium    salt,    heat    of    formation    of 

(Massol),  a.,  ii,  353. 
ethoxyphenylic    salt    (Merck),    A., 

i,  802. 
co-hydroxyphenacetin   salt   of   (HiNs- 

berg),  a.,  i,  496. 
and  o-methoxybenzoic  acid,  methylic 

salts  and  amides  of,  relative  stability 

of,  towards  alkalis   (Fischer),  A., 

i,  262. 
methylic  salt,  estimation  of  (Kremers- 

and  James),  A.,  ii,  192. 
a-  and  )8-naphthylic  salts  of,  viscosity 

of    undercooled    (Tammann),    A., 

ii,  272. 
Salicylic  acid,  5-amino-,  preparation  of 

(  Fischer  and  Schaar-Rosenberg), 

A.,  i,  283. 
5-chloro-,  ethylic  salt  (Mazzara),  A., 

i,  700. 
3  :  b-dichXoxo-  (Martini),  A.,  i,  877. 
thio-,  and  salts,  and  t^ithio- (Gattei:- 

mann),  a.,  i,  518. 
dithio-  (Henderson),  A.,  i,  430. 
Salicylic  series,  chloro-derivatives,  ther- 
mochemistry of  (Rivals),  A.,  ii,  204. 
Salicylonitrile,    bromonitro-    [OH  :  Br  : 
:N02  =  2;4:5],    and  nitro-  [OH  :  NOo 
=  2:6]  (AuwERS  and  Walker),  A., 
i,  199. 
Salicyl-;?-phenetidide,    preparation     of, 
and  its  acetate  and  benzoate(BoLEZZi), 
A.,  i,  358. 
Salicyl-0-phosphinic      acid,      and     its 
aniline     salt      and     pbenylhydrazide 
(MiCHAELis  and  Kerkhof),  A.,  i,  54. 
Saligenin,    bromo-,    and    rfibromo-   and 
acetyl  derivatives  (Auwers  and  Butt- 
ner),  a.,  i,  37. 
Saline,       incrustation      on     limestone 

(Hoffmann),  A.,  ii,  110. 
sublimation  from  Vesuvius  (Franco), 

A.,  ii,  600. 
Salipyrine,  velocity  of  crystallisation  of 

(Bogojawlensky),  a.,  ii,  206. 
Saiite.     See  Diopside. 


INDEX  OF  SUBJECTS. 


1175 


Saliva,  influence  of  various  substances 
on  the  activity  of  (Kubel),  A., 
ii,  603. 
human,  amount  of,  and  percentage  of 
thiocyanic  acid  in  (Kruger),  A., 
ii,  165. 
Salmine,   hydrolytic  products  of  (Kos- 

sel),  a.,  i,  833. 
Salol,   three  forms  of,  velocity  of  crys- 
tallisation    of     (Tammann),     a., 
ii,  549. 
fate  of,    in  the  living   body    (HuM- 
NiCKi),  A.,  ii,  781. 
Salol-0-^e^rachlorophosphine,     Salol-0- 
oxychlorophosphine,       Saloloxyplios- 
phazophenyl,  Salol-0-phosphinic 

acid,    and    its    salts,    dianilide  di-p- 
toluidide       and       diphenylhydrazide 
(MicHAELis  and  Kerkhof),  A.,  i,  54. 
Salt  on  shore  of  Lake  Ruszanda,  Hun- 
gary (Kalecsixszky),  a.,  ii,  161. 
Salts,  colloidal,  as  membrane-formers  in 
dyeing  (Krafft),  A.,  ii,  472. 
oceanic  deposits  of  (van't  Hoff  and 

Dawson),  A.,  ii,  759. 
vaporised,     electric     conductivity    of 
(Smithells,    Dawson,    and  Wil- 
son), A.,  ii,  722. 
Samandarin  (Faust),  A.,  i,  380. 
Sand  in  the  efflorescence  on  walls  (van 

Erp),  a.,  ii,  96. 
Sandalwood  oil.    East    Indian  (Schim- 
MEL  and  Co.  ;  von  Soden  and  Mul- 
ler),  a.,  i,  924. 
from  Santalum  cygnortcm  (Schimmel 
and  Co.),  A.,  ii,  299. 
Sandstone  from  Virginia  (Miller),  A., 
ii,  769. 
cemented       by       barium       sulphate 
(Clowes),  A.,  ii,  761. 
Santalene  (von  Soden  and  Mijller), 

A.,  i,  924. 
Santalin,  potassium  salt  and  formula  of 

(Perkin),  T.,  443  ;  P.,  1899,  66. 
Santalol  (Schimmel  and  Co. ;  von  Soden 

and  Muller),  A.,  i,  924. 
Santalylphthalic  acid  (Schimmel  and 

Co.),  A.,i,  924. 
Santonic  acid,  methylic  salt,  o-  and  &• 
oximes  of  ( Wedekind),  A.,  i,  631. 
preparation  of,  from  the  oxime  (Wede- 
kind), A.,  i,  631. 
specific    rotation    of,    and    conversion 
into  ^desmotroposantonin  (Andre- 
occi  and  Bertolo),  A.,  i,  301. 
velocity   of  crystallisation  of  (BoGO- 

jawlensky),  a.,  ii,  206. 
action  of  sodium  on,  in  alcohol  (KuNZ- 

Krause),  a.,  i,  200. 
the  ferric  chloride  reaction  with  (Ber- 
tolo), A.,  i,  930. 
estimation  of  (Katz),  A.,  ii,  619. 


Santonin-oxime,  action  of  heat  on  (Wede- 
kind), A.,  i,  631. 
f?-Santonous    acid,    from    reduction    of 
Z-desmotroposantonin  (Andreocci  and 
Bertolo),  A.,  i,  301. 
Santonous  acids,  ferric  chloride  reaction 

with  (Bertolo),  A.,  i,  931. 
d-  and  Z-iso-Santonous  acids,  m.  p.  and 
specific  rotation  of ;  also  their  separa- 
tion (Andreocci  and  Alessandrello), 
A.,  i,  931. 
Sap.     See  Agricultural  chemistry. 
Saponification    of    fats,    apparatus    for 

(Annan),  A.,  ii,  343. 
Sarcina  rosea  extract,  presence  of  a  pro- 
teolytic enzyme  in  (Geret  and  H  ahn), 
A.,  i,  95. 
Sarcomata,  composition  of  (Petry),  A., 

ii,  568. 
Sarcosine,  oxidation  of  (Oechsner  de 

Coninck),  a.,  i,  509. 
Sardine    oil,     saponification    value    of 

(Fahrion),  a.,  ii,  711. 
Saturation  curve  for  mixtures  of  enantio- 
morphous    isomerides    (Bruni),    A., 
ii,  732. 
Sausage  meat,  estimation  of  starch  in 

(Weller),  a.,  ii,  703. 
Sawdust,  detection  of,  in  flour  (Le  Roy), 

A.,  ii,  453. 
Saxifragece,  distribution  of  hydrocyanic 

acid  in  the  (Hi^bert),  A.,  ii,  377. 
Scapolite    from    Mexico    (Lenk),    A., 

ii,  306. 
Scatole.     See  3'-Methylindole. 
Scatoleacetic  acid.   See  3'-Methylindole- 

acetic  acid. 
Schizothrix  lardacea,  development  of,  in 
non-nitrogenous  solutions  (Bouilhac), 
A.,  ii,  288. 
Scleroclase,  artificial  (Sommerlad),  A., 

ii,  218. 
Scolesite,  vapour  pressure  of  (Tammann), 

A.,  ii,  8. 
Scombrine,  separation  of,  from  sperma- 
tozoa of  mackerel  (Kura]6eff),  A., 
ii,  313. 
hydrolytic  products  of  (Kossel),  A., 
i,  833. 
Scoparein,  formation  and  decomposition 

products  of  (Perkin),  P.,  1899,  123. 
Scoparin,     composition,     decomposition 
products,  dyeing  properties  of,  and 
relation   to    vitexin   (Perkin),    P., 
1899,  123. 
action  of  potassium  acetate  on  (Per- 
kin), T.,  443;  P.,  1899,  66. 
Scopolamine     (commercial),      chemistry 

of  (Pinner),  A.,  i,  178. 
Scopolamine.     See  under  Hyoscine. 
Scopolamine  (inactive).    See  under  Atr'^  - 
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Scopoline.     See  under  Oscine. 
Scorodite,  artificial  (Metzke),  A.,  ii,  294. 
Sea  water.     See  Water. 
Sebacic  acid  (ipomic  acid),  and  its  salts 
(Massol),  a.,  ii,  80. 
amide  of,  preparation  of  (Aschan),  A., 

i,  14. 
Z-amylic    salt,   molecular    rotation   of 
(Walden),  A.,  ii,  622. 
Secretion,  metabolism  during  (Hender- 
son), A.,  ii,  774. 
Seed  and  Seedling.      See  Agricultural 

chemistry. 
Sekisanine,  from  Lyeoris  radiaJta  (Mori- 

shima),  a.,  i,  93. 
Selenium,  atomic  weight  of  (Lenher), 
A.,  ii,  18. 
in  Vesuvian  products  (Matteucoi  and 

GiusTiNiANi),  A.,  ii,  600. 
in     impure     hydrogen     (Schlagden- 

HAUFFEN  and  Pagel),  a.,  ii,  475. 
spectrum  of  (de  Gramont),  A.,  ii,  199, 
insoluble  in  anhydrous  liquid  ammonia 

(Hugot),  a.,  ii,  650. 
action  of,  on  sulphuric  acid  (Adie),  P., 

1899,  133. 
compounds  (Metzner),  A.,  ii,  364. 
Selenium  ie/rabromide,  double  salts  of, 
with  amines  (Lenher),  A, ,  ii,  19, 20. 
hydride.     See  Hydrogen  selenide. 
morioxide,  attempts  to  prepare  (Len- 
her), A.,  ii,  20. 
dioxide,  preparation  of  (Divers  and 

Hada),  T.,  537. 
Selenious  acid,  estimation  of  (Norton), 

A.,ii,  518. 
Amidoselenites,       non-existence       of 
(Divers  and  Hada),  T.,  539  j  P., 
1899,  101. 
Selenic  acid,  preparation  of  (Metzner), 

A.,  ii,  21. 
Selenates,  action  of  hydrochloric  acid 
on    (TuNNELL    and    Smith),     A., 
ii,  744. 
sulphate  and  nitrate,  for  detection  of 
alkaloids  (Barth),  A.,  ii,  47. 
Selenium,  separation  of : — 

separation  of   barium  and   tellurium 
from  (Jannasch  and  MIjller),  A., 
ii,  60. 
separation  of  sulphuric  and  phosphoric 
acids    from  (Jannasch    and    Hei- 
mann),  a.,  ii,  60. 
Semicarbazide,  action  of,  on  formahle- 
hyde  (Thiele  and  Bailey),  A.,  i,  109. 
Semiorthoxalic    acid,  methylic  and  di- 
methylic  diethylic  salts,  and  the  ac- 
tion    of    acetamide    on     the    former 
(Anschutz  and  Stiepel),  A,,  i,  573. 
Semiphenylhydrazone-oxalic    acid, 
inethylic  salt  (Anschutz  and  Stiepel), 
A.,  i,  573. 


Semi-p-tolylimino-oxalic  acid,  methylic 

salt  (Anschutz    and    Stiepel),    A., 
i,  573. 
Semseyite  from  the  Harz  (Spencee  and 

Prior),  A.,  ii,  431. 
Serin,    estimation    of,    in    blood-serum 

(Patein),  a.,  ii,  828. 
Serpentine.     See  Chrysotile. 
Serum,  influence  of  carbonic  anhydride 
and  alkali  on  the  bactericidal  action 
of  (Hamburger),  A.,  ii,  603. 
blood-,  preparation   of  glutolin  from 

(Faust),  A.,  i,  466. 
determination  of  percentage  volume  of, 

in  blood  (Stewart),  A.,  ii,  603. 
globulin,  estimation  of,  in  blood-serum 
(Patein),  A.,  ii,  828. 
Sesame     oil,     detection     of     (Kreis  ; 
Breinl),  a.,  ii,  824. 
detection  of,  in  butter  (Leonard),  A., 

ii,  190. 
detection  of,  in  butter  and  margarine 

(Soltsien),  a.,  ii,  71, 
iodine  number  of  (Zega  and  Majsto- 
Rovic),  A.,  ii,  820. 
Sesquiterpene,  from  OUum  cadi  (Troe- 

ger  and  Feldmann),  A.,  i,  376. 
Setaria   Italica,    presence   of  an  active 

principle  in  (Ladd),  A.,  ii,  240. 
Sewage  effluents,  estimation  of  oxygen 

in(GERLAND),  A.,  ii,  697. 
Shells    of    Crania,    TerebrattUina,  and 
Waldhei7nia,  composition  of  (Kunck- 
ell),  a.,  ii,  313. 
Sheep.     See  Agricultural  chemistry. 
Silicon  (ViGOUROux),  A.,  ii,  211. 

graphitoidal,  preparation  of  (Hyde), 

ii,  653  ;  (ViGOUROUx),  A.,  ii,  746. 

reduction  of  alumina  by,  in  chlorine 

(DuBOiN  and  Gautier),  A.,  ii,  653. 

Silicides,  metallic  (Vigouroux),  A., 

ii,  211. 

Silicon  ^c/ramide  (Lengfeld),  A., ii,  553. 

tetrac\\\ov\i\Q,  preparation  of  (ViGOUR- 

oux),  A.,  ii,  746, 
oc'^ochlovide,  preparation  of  (Gatter- 

MANN  and  Ellery),  A,,  ii,  418. 
(^nmide  (Lengfeld),  A.,  ii,  553. 
nitride,  action  of  magnesium  on  (Eid- 

mann),  a.,  i,  317. 
rfioxide  (silica),  fibrous  forms  of,  fix)m 
Moravian     serpentines    (Bavir), 
A.,  ii,  671. 
amount  of,  in  Egyptian  porcelain, 
and  in  glaze  of  Egyptian  pottery 
(Le  Chatelier),  a.,  ii,  751. 
action   of,    on    mono- alkali  salts  of 
hydroxy-acids  (Henderson,  Ore, 
and  Whitehead),  T.,  554  ;  P., 
1899,  108. 
reduction       of,       by       aluminium 
(France),  A.,  ii,  103. 
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Silicon  dioxide  (silica),  estimation  of,  in 
ores  (Lehnkering),  A.,  ii,  251. 
estimation  of,   in   Portland  cement 
(Shimer),  a.,  ii,  520. 
Silicic  acid,  colloidal,   coagulation  of 

(Linebarger),  a.,  ii,  12. 
Silicates,    natural,    alkaline  reaction 
of ;    decomposition   of,  by   water 
(Clarke),  A.,  ii,  109. 
natural,    solubility     of,    in     water 

(Steiger),  a.,  ii,  496. 
action    of    hydrogen    sulphide    on 

(Didier),  a.,  ii,  596. 
of   the    alkalis,    hydrolysis    of,   in 
aqueous    solution    (Kahlenberg 
and  Lincoln),  A.,  ii,  95. 
decomposition  of,  by  boric  anhydr- 
ide (  Jannasch  and  Weber),  A. , 
ii,  578. 
detection  of  potassium  in  (Cole), 
A.,  ii,  521. 
Silicotungstic  acid,  use  of,  as  a  test  for 
alkaloids  (Bertrand),  A.,  ii,  457. 
Silicon  organic  compounds  : — 
Silicomesoxalic    acid    (Gattermann 

and  Ellery),  A.,  ii,  418. 
Silicon      tetrethyl,      preparation      of 
(Kipping  and  Lloyd),  P.,  1899, 
174. 
tetrethylamide      (Lengfeld),     A., 
ii,  554. 
Triphenylsilicol,  and  its  acetate  (Kip- 
ping and  Lloyd),  P.,  1899,  174. 
Triphenylsilicyl  ether  (Kipping    and 
Lloyd),  P.,  1899,  174. 
Silicon,  analysis  of  (Borntrager),  A., 

ii,  695. 
Silk,  proteoid  constituents  of,  action  of 

acids  on  (Wetzel),  A.,  i,  466. 
Silk-gelatin,      action      of      acids      on 

(Wetzel),  A.,  i,  466. 
Silkworm  excrement,  amount  of  cellu- 
lose and  pentosans  in  (Menozzi),  A., 
ii,  683. 
Sillimanite,artificial(ZEMJATSCHENSKY), 
A.,     ii.     111  ;    (MoROZEWicz),     A., 
ii,  672. 
Silver,  native,  from  Sardina  (Traverso), 
A.,  ii,  759. 
atomic   weight  of  (Berthelot),    A., 

ii,  207. 
pure,     preparation     of     (Pfeiffer  ; 

Ktjhn),  a.,  ii,  366. 
presence  of,  in  sediment  from  copper 

refining  (Hollard),  A.,  ii,  452. 
precipitated  by  cadmium,  presence  of 
cadmium  in  (Shengle  and  Smith), 
A.,ii,  749. 
electrochemical  equivalent  of  (Kahle), 

A.,  ii,  358. 
voltameter,    deposition    of   silver    in 
(Kahle),  A.,  ii,  347, 


Silver,  potential  difference  between,  and 
solutions  of  its  salts  in  organic  sol- 
vents (Kahlenberg),  A.,  ii,  624. 
colloidal  solutions  of,  coagulation  of, 
by  zinc  chloride  (Stark),  A.,  ii,  644. 
partition   of,    in    lead-zinc    mixtures 

(Bancroft),  A.,  ii,  470. 
action  of  solutions  of  alkali  chlorides 

on  (Berthelot),  A.,  ii,  288. 
action  of,  on  nitric  acid  (Freer  and 

Higley),  a.,  ii,  480. 
action     of    dilute     nitric     acid     on 

(Divers),  T.,  93. 
action     of     hydrogen     sulphide     on 

(P^labon),  a.,  ii,  24. 
action  of,  on  sulphuric  acid  ( Adie),  P. , 
1899, 133  ;  (Berthelot),  A.,  ii,  283. 
Silver  amalgam,  heat  of  formation  of 

(Ogg),  A.,ii,  15. 
Silver  salts,  action  of  magnesium   on 
solutions  of  (Bryant),  A.,  ii,  289. 
reduction    of,    by    calcium    carbide ; 
alloys  with  calcium  (Tarugi),  A., 
ii,  749. 
(haloid),    solubility    of,    in    alcohols 

(Rohland),  a.,  ii,  144. 
Argentammonium  chloride,  dissociation 
of,      change      of      entropy      in 
(Matignon),  a.,  ii,  273. 
chlorides  and  iodides,   preparation 
and  dissociation  of  (Jarry),  A., 
ii,  738. 
iodate,  and  ^modates  (Rosenheim 

and  Liebknecht),  A.,  ii,  743. 
nitrate,  and  oxide,  preparation  and 
thermochemistry  of  (  Berthe- 
lot    and    DeliSpine),    A., 
ii,  748.  _  ^ 
decomposition  of  hydrogen  per- 
oxide     (Berthelot),      A., 
ii,  149. 
Silverdiammine  nitrate   (Hantzsch), 
A.,ii,215. 
Silver  thioantimonite,  thiohypoarsenite, 
pyrothioarsenite,    and    thioarsenite 
(Sommerlad),  a.,  ii,  215,  516. 
arsenite  (Reichard),  A.,  ii,  23. 
sit&bromide,   formation  of,    by  action 
of  light  on  silver  bromide   (Liese- 
gang),  a.,  ii,  720. 
bromide,    solubility    of,    in    aqueous 
methylamine  (Jarry),  A.,  ii,  738. 
and   chloride,    precipitated,     equi- 
librium in(KiJSTER),  A.,ii,  206. 
solubility   of,    in    sodium     thio- 
sulphate    solutions  (Richards 
and  Faber),  A.,  ii,  288. 
fused,   dissociation   coefficient  in 

(Lorenz),  a.,  ii,  269. 
and  iodide,  electrolysis  and  heat 
of  formation   of    (Czepinski), 
A.,  ii,  268. 
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Silver  bromide,  chloride,  and  iodide,  re- 
duction of,  by  formaldehyde  (Vani- 
NO),  A.,  ii,  249. 
osmium    bromide     (Rosenheim    and 

Sasseratii),  a.,  ii,  665. 
chlorate  and  hypochlorite  (Foerster 
and  Jorre),  A.,  ii,  280. 
compound  with    cupric    hydroxide 
(Sabatier),  a.,  ii,  654. 
chloride,  action  of  light  on  (SonstAdt), 
P.,  1898,  180. 
latent  heat  of  fusion  of  (Weber), 

A.,  ii,  725. 
solubility  of,  in  alkali  nitrite  solu- 
tions (Divers),  T.,  85. 
iodide,  action  of  light  on,  influence  of 

silver  on  (Scholl),  A,,  ii,  621. 
melting  point  and  transition  curves  of 

(Tammann),  a.,  ii,  636. 
molybdiodates       (Chretien),        A., 

ii,  363, 
nitrate,  molecular  weight  of,  in  ure- 
thane  (Castoro),  A. ,  ii,  360. 
determination  of  polarisation  in  cells 

containing  (Heim),  A.,  ii,  78. 
electromotive  force  required  to  elec- 
trolyse (Bose),  a.,  ii,  349. 
mixtures   of,    with    copper  nitrate, 
electrolysis  of,  application  of  prin- 
ciple of  maximum  work  to  (Tom- 
MASi),  A.,  ii,  412. 
dissociation  of,  in  fused  sodium  or 
potassium  nitrates  (Gordon),  A., 
ii,  347. 
action  of  heat  on,  and  of  nitric  oxide 
on  (Divers),  T.,  83;  P.,   1898, 
221. 
equilibrium  in   systems    containing 
silver  amalgam,  mercurous  nitrate, 
and  (Ogg),  A.,  ii,  14. 
solubility   of   ammonia  in   aqueous 
solutions  of  (Konowaloff),  A., 
ii,  418. 
reactions    of,    in    organic    solvents 

(Naijmann),  a.,  ii,  423. 
compound  of,  with  cupric  hydroxide 
(Sabatier),  A.,  ii,  654. 
hyponitrite,     preparation      of,     from 
sodium      nitrite      (Divers     and 
Haga),  T.,  81  ;  p.,  1898,  221. 
preparation  and  properties  of ;  action 
of  heat  on  ;  nitrato-nitrite,  nitrato- 
hyponitrite,      and      nitrito-hypo- 
nitrite  (Divers),  T.,  104, 110  ;  P., 
1898,  224. 
osmiamate  (Brizard),  A.,  ii,  559. 
oxide,  action  of  heat  on  ;  and  subojiide 
GuNTz),  A.,  ii,  418. 
reduction  of,  by  aluminium  (  Franck), 
•A.,ii,  103. 
sesquioxide         (Berthelot),  A., 

ii.  149. 


Silver    phosphate,    pyrophosphate,    sul- 
phate   and    hydroxide,    action    of 
hydrogen  on  (Colson),  A.,  ii,  215. 
metaphosphate,    heat    of   solution    of 

(Tanatar),  a.,  ii,  417. 
;t)g/itometaphosphimate,  amidoietr- 

imidojoe^itophosphate,    triimidotetra- 
phosphate,     Aca;ametaphosphimate, 
and     amido7ceximidoheplaiihoH])h^te 
(Stokes),  A.,  ii,  93,  94. 
selenite  (Lenher),  A.,  ii,  19. 
sulphate  or  dithionate,    compound  of 
cupric  hydroxide  with  (Sabatier), 
A.,  ii,  654. 
^;eroxysulphate  (Mulder),  A.,  ii,  483. 
sulphide,  action  of  hydrogen  on  (PAla- 
bon),  A.,  ii,  24. 
action  of  sulphuric  acid  on  (Berthe- 
lot), A.,  ii,  283. 
(bisulphide  (Hantzsch),  A.,  ii,  215. 
sodium  thiosulphates  (Richards  and 
Faber),  a.,  ii,  228. 
Silver  organic  compounds  : — 

Methylammonio-silver    bromide,    and 
iodides,  preparation  and  dissociation 
of  (Jarry),  a.,  ii,  738. 
Silver  acetylide,    and  its  compounds 
with     silver     nitrate,     sulphate, 
chloride,  and  iodide  (Berthelot 
and  Del^pine),  A.,  i,  841. 
potassium  cyanide   and  its  decom- 
position     (Berthelot),      A., 
i,  846. 
action  of    hydrogen   sulphide   or 
sodium  sulphide  on  solutions  of 
(Berthelot),  A.,  ii,  421. 
Silver,     estimation     and     separation 
of:— 
estimation  of,  in  presence  of  platinum, 
copper,     zinc,     nickel,     or     cobalt 
(Kollock),  a.,  ii,  811. 
deposition  of,  electrolytically  (Kijster 

and  VON  Steinwehr),  A.,  ii,  125. 
estimation  of,  in  presence  of  cadmium 

or  iron  (Kollock),  A.,  ii,  811. 
separation    of  antimony    and    arsenic 

from  (Atkinson),  A.,  ii,  615. 
separation  of   copper  from   (Revay), 
A.,  ii,  127. 
Silver-fir.     See  Agricultural  chemistry. 
Sinapoline.     See  Diallylcarbamide. 
Siphonia     elastica,      caoutchouc     from 

(Lindet),  a.,  ii,  508. 
Skin,  diffusion  of  gases  through  (Hill), 
A.,  ii,  437. 
elimination     of    water     and    carbon 
dioxide     by    the     (Barratt),    A., 
ii,  313. 
Slag,  basic,  analysis  of  (Herzfelder), 
A.,  ii,  808. 
estimation    of    phosphoric     acid     in 
(Aschman),  a.,  ii,  807. 
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Slag,  basic,  estimation  of  citrate-soluble 
phosphoric  acid  (Fiieundlich),  A., 
ii,  331  ;  (Maercker),  A.,  ii,  807. 
valuation    of    (Dafert     and    Reit- 

mair),  a.,  ii,  331. 
See  also  Agricultural  chemistry. 
Slags,  estimation  of  sulphur  in  (Her- 

TiNG),  A.,  ii,  804. 
Smithsonite.     See  Calamine. 
Snails,   functions  of  the  so-called  liver 
of  (Biedermann  and  Moritz),   A., 
ii,  438. 
Snake-venom,    cause  of   antagonism   of 
toxins  and  antitoxins  of  (Martin 
and  Cherry),  A.,  ii,  234. 
digestive     action     of     echidnase     on 

(Phisalix),  a.,  ii,  782. 
mode  of  action  of  antitoxin  of  (Mar- 
tin), A.,  ii,  782. 
Soap    solutions,     colloidal     nature    of, 
and      conductivity     (Kahlenberg 
and  Schreiner),  A.,  ii,  202. 
analysis       of      (Hefelmann       and 

Steiner),  A.,  ii,  190. 
estimation  of  fat,  and  Hehner's  number 

in  (Possetto),  A.,  ii,  72. 
estimation  of  phenols  in  the  presence 
of  (Spalteholz),  a.,  ii,  64. 
m-Sobrerythritol,  chlorhydrin  (Wagner 

and  Slawinski),  A.,  i,  766. 
Sod  oil,  analysis  of  (Hopkins,  Coborn, 

and  Spiller),  A. ,  ii,  534. 
Sodalite,   artificial    (Morozewicz),  A., 

ii,  764. 
Sodio-7-acetyldietliylaoetoacetic     acid. 
See    7-Acetyldiethylacetoacetic    acid, 
sodio-. 
Sodiophenylacetoacetic     acid,     ethylic 
salt,  and  phenylhydrazone  (Beckh), 
A.,  i,  212. 
Sodium,  spectrum  of,  in  its  fused  salts 
(de  Gramont),  a.,  ii,  198. 
spectrum    of,     method    of    reversing 

(Kreusler),  a.,  ii,  717. 
vapour,  incandescent,  anomalous  dis- 
persion     of      (Becquerel),      a., 
ii,  266. 
effect  of   pressure  on  melting   point 

curve  of  (Tammann),  A.,  ii,  636. 
ion  velocity  of,  in  flames  (Wilson), 

A.,  ii,  723. 
burner  (Pulfrich),  A.,  ii,  148. 
amount  of,  in  Egyptian  porcelain,  and 
in     glaze     of     Egyptian     pottery 
(le  Chatelier),  a.,  ii,  751. 
absorption  of  nitrogen  by  mixtures  of 
magnesium,    lime,    and  (Hempel), 
A.,  ii,  594. 
action  of,  on  hydrazine  (de  Bruyn), 
A.,  ii,  745. 
Sodium  amalgams  (Pocklington),  A., 
ii,  200. 


Sodium    amalgams    of    different    con- 
centrations, electro -motive  force  be- 
tween (Cady),  a.,  ii,  395. 
specific    volumes     of     (Maey),     A., 

ii,  547. 
action  of,  on  solutions  of  alkali  nitrates 
or  nitrites  (Divers),  T.,  87  ;  P., 
1898,  222. 
Sodium      ammonia     (Moissan),      A., 
ii,  152. 
compound     of,     with     arsenic    and 
ammonia  (Hugot),  A.,  ii,  151. 
Sodium    salts,   absorption   of   Rbntgen 
rays  by  (Hubert  and   Reynaud), 
A.,  ii,  586. 
taste  of  (HoBER  and  KiESOw),    A., 

ii,  207. 
conductivity   of   mixed    solutions   of 
potassium  salts  and  (Barmwater), 
A.,  ii,  396. 
Sodium  aluminate,  removal  of  lime  and 
suspended  matters  from  water  by 
(Mabery     and     Baltzley),     A., 
ii,  476. 
azoimide,  and  auroazoimide  (Curtius 

and  Rissom),  A.,  ii,  92. 
orthowoTwthioxy  arsenate  (McCay),  A., 

ii,  96. 
moTto-  and  fZi-thioxyarsenates  (McCay), 

A.,  ii,  745. 
bismuthate,  preparation  of  (Deichler), 

A.,  ii,  430. 
perborate,  action  of  water  on  (Meli- 
KOFF    and    Pissarjewsky),   A., 
ii,  31. 
decomposition  of   (Tanatar),    A., 
ii,  553. 
bromide,  spark  spectrum  of  (de  Gram- 
ont), A.,  ii.  137. 
heat  of  dilution  of  (Dunnington 

and  Hoggard),  A.,  ii,  728. 
conductivity  of  solutions  of,  in  nitro- 
benzene, benzonitrile,  or  furfuran 
(Euler),  A.,  ii,  462. 
carbide  (Moissan),  A.,  i,  241. 
carbonate,  natural  formation  of  (Meli- 
KOFF),  A.,  ii,  229. 
in  the  efflorescence  on  walls  (van 

Erp),  a,,  ii,  96. 
thermal  change  on  diluting  concen- 
trated solutions   of  (POLLOK),  P., 
1899,  8. 
reduction       of,       by      aluminium 
(Franck),  a.,  ii,  102. 
hydrogen    carbonate    from    Vesuvius 
(Matteucci),  a.,  ii,  600. 
detection  of,  in  presence  of  sodium 
carbonate  (Kubil),         A., 

ii,  57. 
^^rcarbonate,  preparation  of,  and  heat 
of  decomposition  of  (Tanatar),  A., 
ii,  482. 
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Sodium  chlorate,  electrolytic  formation  of 

(Vaubel),   a.,   ii,    88;    (Wohl- 

will),  a.,  ii,  214, 
crystallisation    of,    in    a    magnetic 

field,   and    in    dextrose    solution 

(Wright    and    Kreideh),     A., 

ii,  265. 
^erclilorate,  electrolytic  preparation  of 
(Foerster),  a.,  ii,  88;  (Winteler), 
A.,  ii,  366. 
chloride  in  steam  from  brine  pans  of 

Salies-de-Bearn  (Garrigou),  A., 

ii,  414. 
spark-spectra  of  (de  Gramont),  A. , 

ii,  137. 
electric  conductivity  of  solutions  of, 

at  high  pressures  (Bogojawlen- 

SKY  and  Tammann),  A.,  ii,  138. 
transference  ratio  of,  with  various 

septa  (Rein),  A.,  ii,  399. 
boiling  point  of  solutions  of,  contain- 
ing cadmium  sulphate  (Gordon, 

Henderson,  and  Harrington), 

A.,ii,  141. 
thermal  change  on  diluting  saturated 

solutions  of  (Pollok),  P.,  1899,  8. 
heat  of  dilution   of  (Dunnington 

and  Hoggard),  A-,  ii,  728. 
depression  of  freezing  point  of  water 

by  (Raoult),  a.,  ii,  204. 
densities  and  refractive  indices   of 

solutions      of      (Conroy),      A., 

ii,  717. 
densities  of  solutions  of  (Hahn),  A., 

ii,  23  ;  (Barnes  and  Scott),  A., 

ii,  406  ;  (de  Coppet),  A.,  ii,  590. 
contraction  of  aqueous  solutions  of, 

on  dilution  (Wade),  T.,  256,  263  ; 

P.,  1899,  8. 
surface  tension  of  solutions  of  (Line- 

barger),  a.,  ii,   469  ;    (Foroh), 

A.,  ii,  641. 
molecular  depression  of  vapour  pres- 
sure of  solutions  of  (Dieterici), 

A.,  ii,  403. 
osmotic    pressures    of   solutions  of 

(Ponsot),  a.,  ii,  591. 
equilibrium  between  water,  succino- 

nitrile  and  (Snell),  A.,  ii,  408. 
absorption  of  water  by,  and  hydrates 

of  (Busnikoff),  a.,  ii,  409. 
crystalline  form  of,  influence  of  dis- 
solved   substances  on    (Orlgff), 

A.,  ii,  654. 
influence  of  ingestion  of,  on  proteid 

metabolism  (Straub),  A.,  ii,  372. 
and  nitrate,  solubilities  of  mixtures 

of,    with    potassium    chloride   or 

nitrate  (Soch),  A.,  ii,  84. 
and  sulphate,  mixture  of,  transition 

point     of     (Meyerhoffer     and 

Saunders),  A.,  ii,  7. 


Sodium  chloride  and  sulphate,  mixture 
of,  and  chroraate,   carbonate,  thio- 
sulpliate,   bromide    and   phosi)hate, 
transition    temperatures  of  (Rich- 
ards and  Brigok),  a.,  ii,  354. 
aluminiun)   chloride,    conductivity   of 
aqueous    solutions    of   (Jone8    and 
Ota),  a.,  ii,  587. 
osmium    ^eicachloride,    and    bromide 
(Rosenheim  and  Sasserath),  A-, 
ii,  665. 
zinc  chloride,   and  zinc  or  cadmium 
bromide,   conductivity  of  solutions 
of     (Jones     and     Knight),     A., 
ii,  628. 
hypochlorite,    crystalline    (Muspratt 
and  Smith),  A.,  ii,  553. 
electrolytic    formation    of     (Wohl- 

will),  a.,  ii,  213. 
preparation  and  stibility  of  strong 
solutions     of     (Muspratt     and 
Smith),  A.,  ii,  281. 
stability  of  solutions  of,  in  presence 
of   caustic  soda  (Thomsen),   A., 
ii,  476, 
conversion  of,  into  chlorate  (Foer- 
ster and  Jorre),  A.,  ii,  278. 
«!^■fluoriodate  (Weinland  and  Lauen- 

stein),  a.,  ii,  364. 
hydroxide,     electrolysis     of    aqueous 
solutions  of  (Glaser),  A.,  ii,  79. 
influence  of,    on   the    hydration   of 
calcium    oxide    (Rohland),    A., 
ii,  596. 
solution  of,  in  water  (Divers),  T., 

97. 
action  of,  on  benzaldehyde  or  benzylic 
benzoate  (Kohn  and  Trantom), 
T.,  1155;  P.,  1899,  194. 
aluminate,    phosphate    or    fluoride, 
removal  of  lime  or  magnesia  from 
natural  waters  by  (Griffin),  A., 
ii,  655. 
hydroximidosulphonate  and  hydroxy- 
amidosulphonate,    formation   of,    in 
preparation  of  hyponitrite  (Divers 
and  Haga),  T.,  78  ;  P.,  1898,  221. 
iodate  and  hypoiodite,   formation    of 

(Pochard),  A.,  ii,  593. 
^eriodate,  estimation  and  properties  of 

(Pochard),  A.,  ii,  477. 
iodide,  spark  spectrum  of  (de  Gram- 
ont), A.,  ii,  137. 
conductivity    of,    in    nitrobenzene, 
•  benzouitrile  or  furfuran  (Euler), 
A.,  ii,  462. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
nitrate,  heat  of  dilution  of  (Dunning- 
ton and  Hoggard),  A.,  ii,  728. 
thermal  change  on  diluting  concen- 
trated solutions  of  (Pollok),  P., 
1899,  8. 
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Sodium  nitrate,  mixtures  of,  with  lithium 
and  potassium  nitrates,  melting 
points  of  (Carveth),  A.,  ii,  141. 
surface    tensions    of    solutions    of 

(Forch),  a.,  ii,  641. 
densities  of  solutions   of   (Barnes 

and  Scott),  A.,  ii,  406. 
electrolytic  reduction  of  (Tommasi), 

A.,  ii,  138. 
deliquescence  of  (Kortright),  A., 

ii,  644. 
{Chili    saltpetre),    amount   of   per- 
chlorate      in     (Zaharia),      A., 
ii,  799. 
detection   of  perchlorate  in   (Nys- 

SENs),  A.,  ii,  327. 
estimation  of  perchlorate  in  (Foer- 
ster),  a.,  ii,  57  ;  (Freytag),  A., 
ii,  179  ;  (Ahrens  and  Hett),  A., 
ii,  245  ;    (Blattner  and  Bras- 
seur),  a.,  ii,  328. 
See  also  Agricultural  chemistry, 
praseodymium  nitrate  (Scheele),  A., 

ii,  99. 
nitrite,      preparation     of     (Divers  ; 
Groves),    T.,     85  ;     P.,     1898, 
222. 
manufacture     and     estimation     of 
(Darbon),  a.,  ii,  745, 
rhodium  nitrite,  and  oc^orhodite  (Joly 

and  Letdi6),  A.,  ii,  34. 
hyponitrite,  action  of  heat  on  ;  mole- 
cular weight  and  constitution  of 
(Divers),  T.,  102,  122  ;  P.,  1898, 
224. 
formed  from  nitrite  or  nitrate  by 
sodium  amalgam   (Divers),   T., 
87,  96  ;  P.,  1898,  222,  223. 
oxide,  heat  of  formation  of  (Moissan), 
A.,  ii,  352. 
heats  of  formation  and  solution  of 
(DE  Fororand),  a.,  ii,  588. 
s?t6oxide,  mo?ioxide  and  rftoxide  (de 
Forcrand),  a.,  ii,  95. 
and  peroxide,  heats  of  formation  of 
(de  Forcrand),  A.,  ii,  141. 
phosphate,    electric     conductivity    of 
solutions     of,     at     high    pressures 
(BoGOJAWLENSKY  and  Tammann), 
A.,  ii,  138. 
hydrogen  phosphate,    dehydration  of 
(Whitelock  and  Barfield),  A., 
ii,  747. 
reaction    of,   with  phenolphthalein 
(Brunner),  a.,  ii,  152. 
metaphosphate,      reduction      of,     by 

aluminium  (Franck),  A.,  ii,  102. 
inmetaphosphate,    preparation      and 
heat  of  solution  of  (Tanatar),  A., 
ii,  416. 
magnesium  pyrophosphate  (Berthe- 
lot  and  Andri5),  A.,  ii,  156 
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Sodium  ^c^rametaphosphimate,  and  acid 
salt,  ^mmido^e^raphosphate,  di- 
imido^nphosphate,  ^CTitemetaphos- 
phimates,  ^ea^ametaphosphimate, 
and  amido/immido^f^^aphosphate 
(Stokes),  A.,  ii,  93,  94. 
phosphiodate  and  molybdiodate (Chre- 
tien), A.,  ii,  363. 
selenide    and    polyselenide   (Hugot), 

A.,  ii,  650. 
silicoaluminate        (Friedel),         A., 
ii,  564. 
hydrated  (Friedel\  A.,  ii,  563. 
sulphate,     natural,     from     Hungary 
(Kalecsinszky),  a.,  ii,  161. 
in   the   efflorescence  on  walls  (van 

Erp),  a.,  ii,  96. 
preparation  of,  from  sodium  chloride 
(Krutwig  and    Dernoncourt), 
A.,  ii,  214. 
galvanic  polarisation  in  solutions  of 

(Jahn),  a.,  ii,  542. 
thermal  change  on  diluting  saturated 
solutions  of  (Pollok),  P.,  1899,  8. 
surface     tension     of    solutions     of 

(Forch),  A.,  ii,  641. 
densities  of  solutions  of  (Barnes  and 

Scott),  A.,  ii,  406. 
equilibrium      between      potassium 
chloride,  sodium    potassium   sul- 
phate, and   (Meyerhoffer   and 
Saunders),  A.,  ii,  410. 
equilibrium  between  ethylic  alcohol, 
water,     and     (de    Bruyn),     A., 
ii,  591. 
and  ammonium  nitrate,  separation 
of  (RocA),  A.,  ii,  358. 
antimony   sulphate   (Gutmann),    A., 

ii,  34. 
potassium    sulphate    (Meyerhoffer 

and  Saunders),  A.,  ii,  410. 
sulphide,    action    of,    on    potassium 
silver,  potassium  mercuric,  or  potass- 
ium zinc  cyanides  (Berthelot),  A. , 
ii,  422. 
sulphite,   absorption  of   nitric    oxid 
by  solutions  of  (Divers),  T.,  82 
P.,  1898,  221. 
silver  thiosulphates  (Richards     and 

Faber),  a.,  ii,  288. 
sulphonosmate,     and      osmisulphites 
(Rosenheim  and  Sasserath),  A., 
ii,  664,  665. 
^ertantalate  (Melikoff  and  Pissar- 

jewsky),  a.,  ii,  492. 
tellurides  and  sulphides,  by  action  of 
sodammoniura    on    tellurium    and 
sulphur  (Hugot),  A.,  ii,  747. 
^e^ratungstate,   reduction    of   (Gran- 
ger), A.,  ii,  32. 
^5rtungstate,  preparation  of  (Thomas), 
A.,  ii,  489. 
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Sodiam  and  sodium  diammonium  mono- 
tuDgstojomodate  (Rosenheim    and 
Liebknecht),  a.,  ii,  744. 
Aea;atungsto^enodate  (Rosenheim  and 

Liebknecht),  A.,  ii,  743. 
j[?gruranate,  action  of  aluminium  hydr- 
oxide  on   (Melikoff  and  Pissar- 
jewsky),  a.,  ii,  31. 
uranyl  salts,  conductivity  of  solutions 
of  (Dittrich),  a.,  ii,  629. 
Sodiam  organic  compounds  : — 

Sodium  acetylide  (Moissan),  A. ,  i,  241 . 
amyloxide,  action   of  fermentation 
amylic  alcohol  on  (Guerbet), 
A.,  i,  472. 
or     ethoxide,     decomposition    of 
chloro-,  bromo-,  or  iodo-benzene 
by  (Lowenherz),  A,,  ii,  639. 
z'sobutyloxide,    action  of  isobutylic 
alcohol     on      (Guerbet),      A., 
i,  472. 
ethoxide,  action  of  ethylic  alcohol 

on  (Guerbet),  A.,  i,  472. 
ethyl     pyrosulphite    and   sulphite, 
formation      of      (Divers       and 
Ogawa),  T.,  535. 
ferrocyanide,  composition  and  solu- 
bility of  (Conroy),  A.,  i,  2. 
methoxide  and  benzyloxide,  action 
of,  on  benzaldehyde  (Kohn   and 
Trantom),  T.,  1155  ;   P.,  1899, 
194. 
vanadium  thiocyanate  (Cioci),  A., 
i,  322. 
Sodium,  estimation  of  : — 
estimation  of,  in  rocks  (Bonjean),  A., 

ii,  695. 
estimation  of,  in  urine  (Heeringham), 
A.,  ii,  333. 
Soils,  estimation  of  calcium  carbonate  in 
(Mayer),   A.,   ii,   385  ;    (Stutzer 
and  HAHfTLEB),  A.,  ii,  521. 
estimation  of  lime,  potash,  and  phos- 
phoric   acid    in    (Maxwell),    A. 
ii,  521. 
See  also  Agricultural  chemistry. 
Solanaceoe,     the     alkaloids     of     the 
(Pinner),  A.,  i,  177. 
Solanine,  and  its  hydrolysis  (Cazeneuve 
and  Bretau),  A.,  i,  551. 
detection  of  (Bauer),  A.,  ii,  392, 
Solubility.     See  Solution. 
Solution,         hydrate        theory        of 

(Flawitzky),  a.,  ii,  730. 
Solution,  equilibrium  in,    and  dilution 
(Wegscheider),  a.,  ii,  590. 
vapour  pressure  and  heat  of  dilution 

of  (Schiller),  A.,  ii,  357. 
of  gases,  osmotic  pressure  in  (Kistia- 
KowsKi),  A.,  ii,  730. 
in  liquids,  invasion  and  evasion  co- 
efficients in  (Bohr),  A.,  ii,  641. 


Solution  : — 

Solution  of  naphthalene  in  /3-naphthol, 
freezing  jx)ints  of  (Bruni),  A., 
ii,  356. 

distribution  ratio  of  acetic  acid  be- 
tween benzene  and  water  (W  addell), 
A.,  ii,  144. 
Solubility  at  fdiflFerent  temperatures, 
determination  of  (Pawlbwski),  A., 
ii,  405. 

of  mixed  electrolytes  containing  no 
common  ion  (Noyes),  A.,  ii,  9. 

of  organic  compounds  in  water 
(Vaubel),  a.,  i,  317.  _ 

mutual,  of  organic  liquids  and  water 
(Herz),  a.,  ii,  83. 

use  of,  in  recognition  of  racemic  com- 
pounds (Roozeboom),  a.,  ii,  733. 

of  racemic  compounds  (Roozeboom), 
A.,  ii,  276. 

of  racemic  compounds  and  of  enantio- 
morphic  mixtures  tLADENBURG ; 
Pope),  T.,  466  ;  P.,  1899,  73. 

of  racemic  compounds,  pseudoracemic 
mixtures,  and  inactive  conglomer- 
ates (Roozeboom),  A.,  ii,  401. 

of  mixed  salts  (Soch),  A.,  ii,  84, 

of  salts,  relation  between  electro- 
aflBnity  and  (Abegg  and  Bodlan- 
der),  a,,  ii,  542. 

of  mixtures  of  two  salts  with  one 
common  ion  (Hoitsema),  A.,  ii,  10. 

of  haloid  salts  in  alcohols  (Rohlajjd), 
A.,  ii,  144. 

of  the  normal  acids  of  the  oxalic 
series  (Lamouroux),  A.,  i,  479. 

of  ammonia  in  aqueous  solutions  oi 
silver  nitrate  (Konowaloff),  A., 
ii,  418. 

of  bromine  in  water  (Winkler),  A., 
ii,  742. 

of  benzoic  acid  in  solutions  of  sodium 
formate  or  acetate  (Noyes  and 
Chapin),  a.,  ii,  274. 

of  benzylidene  compounds  ofhydroxy- 
acids,  in  water,  methylic  or  ethylic 
alcohols  (Alberda  van  Eken- 
STEiN  and  DE  Bruyn),  A.,   i,  904. 

of  cesium  and  rubidium  ^rsulphates 
(Foster  and  Smith),  A.,  ii,  747. 

of  calcium  hydroxide  in  solutions  of 
ammonium  chloride  (Noyes  and 
Chapin),  A.,  ii,  405. 

of  gold  in  solutions  of  alkali  cyanides, 
influence  of  oxidising  agents  on 
(Noelting  and  Forel),  A.,  ii,  755. 

of  hydrates  of  ferrous  potassium  sul- 
phate (KtJSTER  and  Thiel),  A., 
ii,  753. 

of  iodine,  in  dilute  solutions  of  potass- 
ium iodide  (Noyes  and  Seiden- 
straker),  a.,  ii,  11. 
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Solution  :— 

Solubility  of  lime  in  water  aud  in  sugar 

solutions  (Weisberg),  A.,  ii,  748. 

of  substituted    malonic  and   succinic 

acids   (Massol    and   Lamouhoux), 

A.,  i,  479. 

of  silver  acetate,   propionate,   and  iso- 

butyrate  (Arrhenius),  A.,  ii,  360. 
of  silver  chloride  or  iodide  in  liquid 
ammonia,  and  of  bromide  in  aqueous 
methylamine  (Jarry),  A,,  ii,  738. 
Solutions,  aqueous,  changes  of  volume 
due  to  dilution  of  (Wade),  T.,  254  ; 
P.,  1899,  7. 
colloidal,  crystallisation  of  (Krafft), 
A.,  ii,  472. 
diffusion  of  light  by  (Spring),  A., 

ii,  585. 
boiling    points    of    (Krafft),    A., 

ii,  470. 
speed    of    coagulation     of    (Line- 

barger),  a.,  ii,  12. 
of  gold,  silver  or  arsenious  sulphide, 
coagulation  of,  by  zinc   chloride 
(Stark),  A.,  ii,  644. 
mercurial,  vapour  pressure  of  (Cady), 

A,,  ii,  395. 
solid,  of  menthol  in  thymol  (Garelli 
and  Calzolari),  A.,  ii,  732. 
of  saturated  and  unsaturated  open- 
chain    compounds    (Bruni     and 
GoRNi),  A.,  ii,  731. 
and  liquid,  of  chloracetic  acid  and 
glycoUie     acid    in    naphthalene 
(Cady),  A.,  ii,  405. 
saturated,  thermal  changes  on  dilution 

of  (PoLLOK),  P.,1899,  8. 
supersaturated  velocity  of  crystallisa- 
tion of  (Wilderman),  P.,  1899,  175. 
Sorbitol,  action  of  hydrogen  peroxide  on, 
in  presence    and    absence    of    iron 
(Fenton  and  Jackson),    T.,    10 ; 
P.,  1898,  240. 
a  new  sugar  accompanying  (Vincent 
and  Meunier),  A.,  i,  185. 
f?-Sorbitol,    condensation    of    benzalde- 
hyde  with  (de  Bruyn  and  Alberda 
van  Ekenstein),  a.,  i,  662. 
Sorbose  bacterium.     See  Bacterium. 
Specific  gravity.     See  Density. 
Specific  heat.      See  Thermochemistry. 
Specific  rotation.     See  Photochemistry. 
Spectrum.     See  Photochemistry. 
Spermine,  effects  of  administration  of,  on 
animal  metal)olism(PoEHL), A.,  ii,  502. 
Sperrylite   from  N.    Carolina   (Hidden 

and  Pratt),  A.,  ii,  301. 
Sphserite    from  Moravia    (KovAb),   A., 

ii,  669. 
Sphene  from  Mexico  (Lenk),  A.,  ii,  306. 
Spike,    oil   of,   compnsitinn   of    (SciiiM- 
MEL  and  Co.),  A.;  i,  299. 


Spinel    from    Inverness-shire    (Clough 
and  Pollard),  A.,  ii,  667. 
from  Sweden  (Petr^n),  A.,  ii,  759. 
artificial  (Morozew^icz),  A.,  ii,  762. 
formation  of,  in  magmas  (Pratt),  A,, 
ii,  758;  (Morozewicz),  A.,  ii,  762. 
Spirits,  detection  of  caramel  in  (Cramp- 
ton  and  Simons),  A.,  ii,  530. 
detection     of     methylic     alcohol    in 
(Trillat),  a.,  ii,  387. 
"  Spiritus  Cochleariae, "  preparation  and 
examination     of      (Gadamer),       A., 
ii,  456. 
Spleen,   diminution  of  iron    in,  during 

pregnancy  (Charrin),  A.,  ii,  773. 
Spruce-fir.     See  Agricultural  chemistry. 
Stable    manure.       See    Agricultural 

chemistry. 
Standard      solutions,     protection      of 

(Steinfels),  a.,  ii,  380. 
Stannic  and  Stannous.     See  under  Tin. 
Staphisagroidine    and     Staphisagroine 

(Ahrens),  a.,  i,  652. 
Staphylococcus    aureus,    action    of,    on 
dextrose  and  on  biliverdin,  bilirubin, 
and    haemoglobin    (Hugounenq    and 
Doyon),  a.,  ii,  376. 
Starch,  formation  of,  from  carbohydrates 
absorbed  by  roots  of  plants  (Lau- 
rent), A.,  ii,  173. 
formation    of,    by  Aspergillus  niger, 
and     its     specific     rotatory    power 
(Tanret),  a.,  ii,  170. 
formation  of,   in  plants,  and  relation 

to  diastase  (Meyer),  A.,  ii,  321. 
soluble  (Wroblewski),  A.,  i,  324. 
constitution  of  (Brovv^n  and  Mil- 
lar), T,,  336;  P.,  1899,  14. 
molecular  weight  of  (  Friedenthal), 

A.,  i,  851. 
hydrolysis    of,    with    oxalic    acid 
(Brown  and  Millar),  T.,  307  ; 
P.,  1899,  12. 
nitration  and  recovery  of  (Brown 
and  Millar),  T.,  309  ;  P.,  1899, 
13. 
acetylation    of    (Skraup  and    Ham- 
burger), A.,  i,  852. 
action  of   amylase    on    (Petit),    A., 

i,  559. 
barley,  action  of  diastase  on  (Ling), 

A.,ii,  187. 
hydrolysis  of,  by  malt  diastase  (Brown 
and  Millar),  T.,  286;  P.,  1899, 
11. 
aud  "soluble"  starch,  action  of  yeast- 
extract  on  (Buchner   and  Rapp), 
A.,  ii,  606. 
digestion  of,  in  plants  (du  Sablon), 

A.,  ii,  239. 
action  of  sodium  peroxide  on  ("Wr6b- 
LEWSKi),  A.,  i,  325. 
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Starch,  formation  of  fnrfuraldohyde  from 

(Sestini),  a.,  i,  103. 
solution  of,  effect  of  iodine   on    the 

freezing  point   of  (Friedrnthal), 

A.,  i,  852. 
potato-,  influence  of  manure  on   the 

production    of    (Dehii:rain),     A., 

ii,  687. 
maize,   detection  of,    in   wheat    flour 

(Baumann),  a.,  ii,  703. 
wheat-,    digestibility   of    residues    of 

(Schulze),  a.,  ii,  509. 
estimation  of,  by  takadiastase  (Stone 

and  Wkight),  A.,  i,  95. 
estimation  of,  in  sausage  meat  (Wel- 

ler),  a.,  ii,  703. 
zinc  iodide  solution,    preparation    of 

(Seyda),  a.,  ii,  342. 
Starfish,  composition  and  manurial  value 

of  (Field),  A.,  ii,  690. 
Stars,  oxygen  in  atmosphere  of  (Gill), 

A.,  ii,  718. 
spectra  and  temperature  of  (Lockyer), 

A.,  ii,  4,  718. 
Staurolite  from    K    Carolina  (Hidden 

and  Pratt),  A.,  ii,  301. 
Steam,  specific  volumes,  latent  and  total 
heat,  and  entropy  of  (Starkweather), 
A.,  ii,  270. 
Stearamide,   preparation    of    (Aschan), 

A.,  i,  14. 
Stearic    acid    (hexadecylacetic    acid)   in 

ancient     cements     (Dorner),     A., 

ii,  554. 
physical  constants    of  (Scheij),   A., 

i,  668. 
volatilisation  of,  in  compressed  ethyl- 
ene (Villard),  a.,  ii,  144. 
melting  point  of,  influence  of  pressure 

on  (Hulett),  a.,  ii,  469. 
and  sodium  salt,  melting  points    of, 

and  temperature  of  solidification  of 

solutions  of  (Krafft),  A.,  ii,  471. 
solidifying  points  of  mixtures  of,  with 

palmitic  acid  (Visser),  A.,  i,  255. 
molecular  weight  of,    in  elaidic   acid 

(Bruni  andGoRNi),  A,,  ii,  731. 
action  of  acetic   anhydride  on  ;    also 

anhydride  (Albitzky),  A.,  i,  862. 
estimation      of     (Twitchell),      A., 

ii,  69. 
separation  of,   from  other  fatty  acids 

(Holzmann),  a.,  ii,  68. 
Stearic  acid,    potassium    salt,    boiling 

point  of  solutions  of  (Krafft),  A. , 

ii,471. 
amylic  salt,  density,  specific  rotation, 

and  molecular  volume  of  (Frank- 
land),  T.,  358. 
Stearic  acid,   chloro-   (Albitzky),   A., 

i,  861. 
Steel.     See  under  Iron. 


Stelznerite  from  Chili  (Arzruni,  Thad* 
I)1^:kff,  and  Uannknberg),  A.,  ii,  563. 
Stereocaulic    acid,     from    Stereocaulon 
pileatum    and    Parmelia    omphalodes 
(Zopf),  a.,  i,  717. 
Stereochemistry  in  relation  to  physiology 
(Fischer),  A.,  ii,  169. 
of  nitrogen  (Pope  and  Peachey),  T., 
1127  ;  P.,  1899,  192. 
Stereoisomerides,    equilibria    of   (Ban- 
croft), A,,  ii,  411. 
Sterilisation   of  liquids  by   kieselguhr 

filter  (Hausser),  A.,  ii,  569. 
Stictaurin,  from  Sticta  aicrata,  Candel- 
laria     vifcUvia,     C.     concolor,     and 
Gyalolechia    aurella,     and     probable 
identity  with   dipulvic  acid   (Zopf), 
A.,  i,  716.  _ 
Stilbene  {s-diphenylethyle?ie),  formation 
of  (Goldschmiedt  and  Knopfer), 
A.,  i,  141. 
molecular   weight   of,    in    azobenzene 
solution   (Bruni  and  Gorni),   A., 
ii,  731. 
mixtures   of,   with   dibenzyl,   freezing 
points  of ;  cryoscopic  behaviour  of, 
in  benzyl  aniline  solution  (Garelli 
and  Calzolari),  A.,  ii,  732. 
c?tchloride,     equilibrium     of     stereo- 
isomeric  forms  of  (Bancroft),  A., 
ii,  145. 
Stilbenediol,  and  its  o-  and  j8-diacetyl 

derivatives  (Th'iele),  A.,  i,  609. 
Still,  new  form  of,  for  preparing  sterilised 

water  (Gawalowski),  A.,  ii,  515. 
Still-head,     forms     of,     for     fractional 
distillation  (Young),   T.,    684  ;     P., 
1899,  147. 
Stolpenite  from   Moravia  (KovaP.),  A., 

ii,  671. 
Stomach  contents,  estimation  of  hydro- 
chloric   acid    in    (Leo),  A.,  ii,  516  ; 
(Sirinoo),  a.,  ii,  803. 
Straw.     See  Agricultural  chemistry. 
Streptococcus    pyogenes,     action     of,    on 
dextrose   (Hugounenq  and   Doyon), 
A.,  ii,  377. 
Strigovite   from   Minnesota  (Berkey), 

A.,  ii,  371. 
Strontianite     from      Bohemia     (Eich- 

leiter),  a.,  ii,  371. 
Strontium,     metallic     (Lengyel),    A., 

ii,  219. 
Strontium  salts,  absorption  of  Rontgen 
rays    bv    (Hj^bert    and    Reynaud), 
A. ,  ii,  586. 
Strontium      arsenide,      preparation     of 
(Lebeau),  a.,  ii,  655. 
azoimide  (Curtius  and  Rissom),  A., 

ii,  92. 
carbonate,  reduction  of,  by  aluminium 
(Franck),  A.,  ii,  102. 
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Strontium  chloride,  heat  of  dihition  of 

(DuNNiNGTON    and    Hoggard), 
A.,  ii,_  728. 
contraction  of  aqueous  sohitions  of, 
on  dilution  (Wade),  T.,  270  ;   P., 


cadmium    chloride,     conductivity    of 
solutions  of  (Jones  and  Knight), 
A.,  ii,  628. 
uranium  chloride  and  bromide  (Aloy), 

A.,  ii,  556. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
hydroxide,  electrolysis  of  aqueous  so- 
lutions of  (Glaser),  a.,  ii,  79. 
molybdiodate  (Chretien),  A.,  ii,  363. 
hyponitrite,     and    hyponitrosoacetate 

(Divers),  T.,  117  ;  P.,  1898,  224. 
sulphide,   crystalline  (Mourlot),  A., 
ii,  97. 
phosphorescent     (Mourelo),      A., 
ii,  97,  98,  336,  420,  484. 
hexatimgstoperiodsite  (Rosenheim  and 
Liebknecht),  a.,  ii,  744. 
Strontium,    estimation  and  separation 
of  :— 
estimation  of,  in  presence  of  calcium 
and      barium      (Knobloch),      A., 
ii,  182. 
separation  of,  from  barium  and  calcium 
in  mixture  of  sulphates,  theory   of 
(Morgan),  A.,  ii,  627. 
Strophanthidin  (Kohn  and   Kulisoh), 

A.,  i,  159. 
Strophanthin,  and  its  acetyl  derivative 
(Kohn  and  Kulisch),  A.,  i,  159. 
presence     of,    in    Algerian     oleander 
(Dubigadoux    and    Durieu),    A., 
ii,  325. 
Strychnic   acid,    ethyl  and    benzyl  be- 
taines  of  (Moufang  and  Tafel),  A., 
i,  310. 
Strychnine,  action  of  bromacetopheiione 
on  (Schmidt),  A.,  i,  5. 
action  of  sulphuric  acid  on  (Bailey 

and  Lange),  a.,  ii,  194. 
action     of    o-xylylenic     bromide     on 

(Scholtz),  a.,  i,  649. 
azoimide  (Pommerehne),  A.,  i,  88. 
heptiodide  (Prescott),  A.,  i,  90. 
d-     and     Z-mandelates    (McKenzie), 

T.,  967. 
tartrates,  specific  gravity  and  rotation 
formulae,    and   conversion  tempera- 
ture of  (Ladenburg  and  Doctor), 
A.,  i,  310. 
detection  of  (Seyda),  A.,  ii,  344. 
separation  of  brucine  from  (Stoeder), 
A.,  i,  715. 
Strychnine -like  alkaloid  from  a  corpse 

(Mecke  and  Wimmer),  A.,  i,  311. 
Sturine,  hydrolytic  products  of  (Kossel), 
Am  i,  833. 


Styrene  (cinnamene,  phenylethyUne),  from 
xanthorrhoea   resin  oil    (Schimmel 
and  Co.),  A.,  i,  63. 
and     bromo-    and    chloro-derivatives 

(Jocitsch),  a.,  i,  748. 
bromo-,  and  diciiloro-  (Jocitsch  and 

Faworsky),  a.,  i,  786. 
cxomivo-,  polymerisation  of,  by  action 
of  ethylicsodiomalonate  (Herrmann 
and  Vorlander),  A.,  i,  812. 
w-nitro-,     w-7n-dAn\t\o-,      u-o-dimtvo- 
potassium    salt,    and     w-p-dixntvo- 
(Thiele),  a.,  i,  584. 
Metastyrene,  formation  of  (Herrmann 
and  VoRL.iNDER),  A.,  i,  812. 
Suberamide  (Aschan),  A.,  i,  14. 
Suberic  acid,  and  potassium  and  potass- 
ium hydrogen  salts  (Massol),   A., 
ii,  80. 
Z-amylic   salt,    molecular   rotation   of 
(Walden),  a.,  ii,  622. 
Suberone,  formation  of,  from  o-hydroxy- 
c2/cZoheptanecarboxylic     acid     (Will- 
statter),  a.,  i,  26. 
Submaxillary  gland,  metabolism  of  the 

(Henderson),  A.,  ii,  774. 
Substance,  m.  p.    112°,  obtained    from 
trihxovaodimtxoherizanQ     by    action 
of  sodium  ethoxide  (Jackson  and 
Koch),  A.,  i,  677. 
m.  p.  138—140°  and  154—155°,  from 
campheride   (Ciamician    and    SiL- 
bek),  a.,  i,  537. 
m.  p.  156°,  from  action  of  dry  ammonia 
on  nitroso-oreoselone  (Schmidt,  Jas- 
SOY,  and  Haensel),  A.,  i,  378. 
m.  p.  178—180°,  from  action  of  alkali 
hydroxide   on   fabianaresen  (Kunz- 
Krause),  a.,  i,  449. 
m.  p.  180°,  from  reduction  of  santonin- 

oxime  (Wedekind),  A.,  i,  631. 
m.    p.    183°,    from    oxidation   of    tri- 
methylbrazilin  (Gilbody  and  Per- 
kin),  p.,  1899,  28. 
CH2S2CU2  and  C2H4S3CU2,  from  action 
of  methylene  thiocyauate  on  ethylic 
cupracetoacetate      (Kohler),      A., 
i,  737. 
C^HsOgNaBr  and  CsHaOgNa^'a.  f'om 
action  of  bromine  on  leuco-salts  of 
ethylnitrolic     acid     (Graul     and 
Hantzsch),  a.,  i,  188. 
C4H10O5N4,  from  action  of  alcohol  on 
guanidinecarboxylazide         (Thiele 
and  Uhlfelder),  A.,  i,  119. 
C5H3O2CI3,  from  methylphloroglucinol 
and    chlorine     (Schneider),     A., 
i,  680. 
CgH^OsNCla   and   C5H8O2N2CI2,    from 
action  of  hydroxy lamine  on  ^richlor- 
ethylideneacetone    (Salkind),    A, , 
i,  733. 
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Substance,  C5H9O2CI,  from  action  of 
water  on  the  chlorhydriii  of  isoprene- 
erythritol  (Mokiewsky),  A., 
i,  726. 

CgHioOaNfj  +  ^HgO,  from  condensation 
of  semicarbazide  with  formaldehyde 
(TniELE  and  Bailey),  A.,  i,  109. 

CeHeOgBra.HgO  and  C6He05Br2,2H20, 
from  action  of  bromine  on  the 
acids  formed  by  reduction  of 
dehydromucic  acid  (Hill  and 
Wheeler),  A.,  i,  576. 

CgHgNa,  from  acetylacetone  and  semi- 
carbazide (Bouveault),  a.,  i,  456. 

0511904"^^,  from  action  of  methyl 
alcoholic  ammonia  on  Isevulose  ; 
also  its  tetracetyl  derivative 
(de  Bruyn),  a.,  i,  732. 

CgHioONgCla,  from  action  of  hydro- 
chloric acid  on  mesitylnitrimine 
(Harkies  and  Gley),  A.,  i,  567. 

CgHijONg  or  CeHiiOgN,  from  action 
of  potash  on  allylamine  dibromide 
(Chiari),  a.,  i,  326. 

G^H^OaBr,  and  its  barium  salt,  ob- 
tained from  ^e^rabromofilicic  acid 
(Boehm),  a.,  i,  805. 

CgHgOgNBrg,  obtained  by  action  of 
fuming  nitric  acid  on  trihvom- 
o-xylenol  (Auwers  and  Rapp),  A., 
i,  30. 

CgH^OgBrg,  obtained  from  ^rtbrom- 
o-xylenol  (Auwers  and  Rapp),  A., 
i,  30. 

CgH^NSa,  from  dimethylaniline  and 
sulphur  (MoHLAU  and  Klopfer), 
A.,i,  240. 

C8H804NBr,  from  action  of  bromine 
on  ethylic  2-hydroxy-A"-^  "^-h  yd  ro- 
py i'idone-3-carboxylate  (GUTHZEIT 
and  Laska),  A.,  i,  261. 

CgH^qO,  from  ethylic  )8-methylamino- 
crotonoethylideneacetoacetate 
(Knoevenagel  andREiNECKE),  A., 
i,  340. 

CgHijOIS  4,  from  the  action  of  ethylene- 
diamine  on  glyoxal  ;  also  its  platino- 
chloride  (Kolda),  A.,  1,  328. 

C8H14O4N4  or  CfiHoOgNg,  from  action 
of  methylic  semiorthoxalateonacet- 
amide  (Anschutz  and  Stiepel),  A. , 
i,  573. 

CgHjfiNg,  from  the  action  of  soda  on 
isobutaldazine       hydrochloride 
(Franke),  a.,  i,  329. 

CgHgOgNBrs,  obtained  by  action  of 
fuming  nitric  acid  on  ciibromo- 
mesitol  (Auwers  and  Rapp),  A., 
i,  30. 

09Hio02^r2.  obtained  from  c^ibromo- 
mesitol  (AuwERS  and  Rapp),  A., 
i,  30 


Substance,  Cc,Hj,P2'^''2>  ohtained  from 
f^ibromo-^'-cumenol,  and  its  acetyl 
antl  diacetyl  derivatives  (Auwers 
and  Rapp),  A.,  i,  30. 

CgHif.Og,  from  scoparein  (Peekin),  P., 
1899,  123. 

CgHjoOg,  from  oxidation  of  trimethyl- 
braziiin  (Gilbody  and  Peukin).  P., 
1899,  28. 

C9H12O5N2,  from  action  of  phosphorus 
trichloriae  on  the  ureines  of  ethylic 
dioxysuccinate  and  diethoxy  succinate 
(GErSENHEIMER  and  ANSCHiJTZ),  A., 

i,  575. 

C9H13N,  from  camphoioxime  (FoR- 
sTER),  T.,  1147  ;  P.,  1899,  193. 

CaHigOgN^,  from  aminoguanidine- 
glyoxylic  acid  and  m-nitraniline 
(Wedekixd  and  Bronstein),  A., 
i,  828. 

CgHigON,  from  camphoroxime  (FoR- 
ster),  T.,  1148;  P.,  1899,  193. 

CioHNgCIii,  from  pyridine  hydro- 
chloride and  chlorine  (Sell  and 
DooTSON),  T.,  983  ;  P.,  1899,  187. 

C10HON2CI9,  from  substance 

CioHNgClii,  and  moisture  (Sell  and 
DooTSON),  T.,  983  ;  P.,  1899,  187. 

C10HON3CI.7,  from  pyridine  hydro- 
chloride and  chlorine  (Skll  and 
DooTSON),  T.,  984  ;  P.,  1899,  187. 

CioH^ONgClg,  from  2 : 6-c^ichloro-5-oxy- 
7-niethylpurine  and  phosphorus 
oxychloride  (Fischer),  A.,  i,  394. 

CioHii04N3,  from  the  aniline  deriva- 
tive of  oximidoacetic  acid  and 
nitrous  acid  (Jovitschitsch),  A., 
i,  239.  ^ 

CioHjgOaNBr,  from  action  of  bromine 
on  cinnamide  in  presence  of  sodium 
methoxide  (Jeffreys),  A.,  i,  731. 

C10H14O6N2,  from  a-f?ibromocamphor 
and  nitric  acid  (Lapworth  and 
Chapman),  T.,  992;  P.,  1899,  159. 

CioHj40NBr,  from  cani})horoxime 
(Forster),  T.,  1146  ;  p.,  1899,  193. 

CioHigOgNBr,  from  camphoroxime  and 
potassium  hypobioniite  (Forsteu), 
T.,  1144;  P.,  1899,  193. 

CioHjeOgNgSa,  from  the  action  of  heat 
on  the  ammonia  compound  of  dithio- 
acelylacetone(VAiLLANT),  A.,  i,  415. 

CioHij-OgBr,  from  fencholcnic  acid  and 
bromine  (Cockburn),  T.,  506. 

CjoHjgO,  from  fenchene  (Schimmel 
and  Co.),  A  ,  i,  299. 

CioHojNl,  from  ethylic  iodide  and 
piperazme  (vax  Run)  A.,  i,  166. 

C11H7N3O,  obtained  from  )8-naphtha- 
quiuoneaminoguanidine,  and  its 
sodium  and  silver  derivatives 
(Thiele  and  Barlow),  A.,  i,  48. 
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Substance,  CnHgN4,  C11H10N4,  and 
C11H8N4O,  obtained  from  )8-naph- 
tholaminoguanidine,  and  their  salts 
(Thiele  and  Baklow),  A.,  i,  48. 

CiiHiaOaNgClS,  obtained  by  oxidation 
of  benzylpropylene-»|/-thiocarbamide 
(Uedinck),  a.,  i,  498. 

CijHi40g,  from  C^^^^'fi'^,  from  oxida- 
tion of  trimethylbrazilone  (Gilbody 
and  Perkin),  P.,  1899,  28. 

CuHj^-NgOs,  from  bromoxazolone  and 
caustic  potash  (Hanriot  and  Rey- 
naud),  a.,  i,  723. 

CjiHjgO,  from  dipentene,  and  form- 
aldehyde ;  acetyl  derivative  (Krie- 
wiTz),  A.,  i,  298. 

CjiHigO,  from  limonene  and  form- 
aldehyde (Kriewitz),  a.,  i,  298. 

CuHigO,  from  pinene  and  formalde- 
hyde ;  (^hydrochloride,  dihydro- 
bromide,  acetyl  and  benzoyl  deriv- 
atives (Kriewitz),  A.,  i,  298. 

CjiHigOjN,  from  pinole  nitrosochlor- 
ides  (Wallach,  Stiehl,  and 
SIEVERTS),  A.,  i,  710. 

CjaHjiOgN,  obtained  by  action  of  glyco- 
cine  on  benzylmethylketone-o-carb- 
oxylic  acid  (Gottlieb),  A.,  i,  513. 

C12H14O6,  from  C13H14O7,  from  oxidation 
of  trimethylbrazilone  (Gilbody  and 
Perkin),  P.,  1899,  28. 

CjaHigOgNa,  from  3-methoxy-l-phenyl- 
4-dimethyl-5-pyrazolone  (Michae- 
Lis  and  Rohmer),  A.,  i,  234. 

Ci2Hig04N2,  from  bromoxazolone 
(Hanriot  and  Reynaud),  A., 
i,  723. 

CigHi'zOijNgBr,  from  action  of  jy-bromo- 
phenylhydrazine  on  glycuronic  acid 
and  on  hvdrolysed  urochloralic  acid 
(Neuberg),  a.,  i,  933. 

Ci2H2o03Br2,  from  pinole  tribromide 
(Wallace,  Stiehl,  and  Sieverts), 
A.,  i,  710. 

Ci2H2o(N02)2.  from  nitrohexanaph- 
thene  (Markownikoff),  A., 
i,  23. 

052112102^,  from  pinole  nitrosochlor- 
idos  (Wallach,  Stiehl,  and  Sie- 
verts), A,,  i,  710. 

C12H23N10N  +  2H2O,  from  action  of 
methylic  alcohol  on  c^- glucosamine 
(Sjollema),  a.,  i,  732. 

C13H12ON4  +  H2C>,  from  nitrobenzenyl- 
nitrojihenyleneamidine  (Pinkow 
and  Wiskott),  A.,  i,  501. 

C13H14O7,  from  oxidation  of  trimethyl- 
brazilone (Gilbody  and  Perkin), 
P.,  1899,  28. 

CJ3H18O2N2,  from  acetylacetone  and 
anisamidiue  (Gabriel  and  Colman), 
A.,  i,  638. 


Substance,  C14H11O3N5,  from  m-xylylaz- 
nitrosoc?mitrobenzene  (Willgerodt 
and  Klein),  A.,  i,  883. 

C14H14ON2,  and  hydrochloride  (Ehr- 
LiCH  and  Sachs),  A.,  i,  884. 

C14H22ON2,  from  action  of  water  on 
methylic  and  ethylic  isovalerylcyan- 
acetates  (Klobb),  A.,  i,  113. 

C15H14ON2,  from  anilinoacetonitrile 
and  benzaldehyde  (Miller,  Plochl, 
and  Luppe),  A.,  i,  128. 

CigHi803N'4S,  obtained  by  action  of 
diazobenzenesulphonic  acid  on  m- 
aminodimethyl-^-toluidine  (Pin- 
now  and  Matcovitch),  A.,  i,  50. 

C15H23ON,  from  pentamethyldihydro- 
quinoline  methiodide  (Piccinini), 
A.,  i,  76. 

Ci6H602N'  +  3H20,  from  chloranil  and 
pyridine  (Imbert),  A.,  i,  633. 

C16H10O4,  obtained  by  reducing  the 
tetramethylic  derivative  of  c^zthiodi- 
phthalylic  acid  (Gabriel  and  Leu- 
pold),  a.,  i,  122. 

CigHjoOjNg,  from  trihydroxyphenyl- 
a;7osaffranone  (Kehrmann  and  Bu- 
ret), A.,  i,  83. 

CieHjoSs,  obtained  from  fZithiodi- 
phthalide  by  the  action  of  potassium 
hydrosulphide  (Gabriel  and  Leu- 
pold),  a.,  i,  121. 

Ci6Hi40N'4  and  G^^^^i^-^,  obtained  by 
the  action  of  nitrous  acid  on  phenyl- 
jo-tolyliminopyrazoline  (Seidel), 
A.,  i,  139. 

Ci6Hi402N'Br3,  obtained  from  c^ibrom- 
anhydro-^-hydroxymesitylic  alcohol 
bromide  (Auwers  and  Allen- 
dorff),  a.,  i,  32. 

CieHigON,  obtained  from  ethylic 
anilinobenzylacetoacetate  (Ber- 
tini),  a.,  i,  897. 

CigHieONg,  from  anhydroformalde- 
hyde-^-toluidine  and  benzaldehyde 
(Miller,  Plochl,  and  Sieber),  A., 
i,  128. 

CigHieON,,  from  benzylidenemethyl- 
amine  and  benzaldehyde  (Miller, 
Plochl,  and  Kollegorsky),  A., 
i,  128, 

CjeHigONg*  f'om  ethylideneaniline  and 
benzaldehyde  (Miller,  Plochl, 
and  Hamburger),  A.,  i,  128. 

CigHigOYNSg,  obtained  from  p-phene- 
toilsulphinic  acid  by  action  of  ni- 
trous acid  (Gattermann),  A. ,  i,  517. 

C16H21ON,  from  the  action  of  methyl- 
aniline  on  methyloctenonal  (Li^ser), 
A.,  i,  415. 

CigHseNg,  5-methylpyrazoline  maleate 
(Curtius  and  Zinkeisen),  A., 
i.  166. 
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Substance,    C^aU^s^i^    '^'^om    action    of 
sodium  ethoxide  on   ethylic  $-iso- 
propylacetobutyrate,  and  its  hydro- 
lysis (Barbier  and  Grignard),  A., 
i,  113. 
Cip^HjiNgSg,  from  acetone  and  phenyl- 
o^ithiodiazolonehydrosulphamine 
(BuscH  and  Wolff),  A.,  i,  951. 
Ci'^HiaON'a,    from   action    of    benzoic 
chloride  on    acetonitrile   (Seidel), 
A.,  i,  139. 
C1YH13O4N',  from  phthalic  chloride  and 
ethylic      jD-aminobenzoate       (LiM- 
pricht),  a.,  i,  293. 
Ci^HigON,  obtained  by  action  of  pot- 
assium    cyanide    on    chlorobenzyl- 
phenylacetone  (Goldschmiedt  and 
Knopfer),  a.,  i,  140. 
C17H18O2N4,  from  pyruvic  acid  hydr- 

azone  (Freer),  A.,  i,  358. 
CisHi^OeN,  a  secondary  oxidation  pro- 
duct of  bebeerine  and  phenylhydr- 
azone  (Scholtz),  A.,  i,  92. 
C18H17O7N,  a  secondary  oxidation  pro- 
duct of  bebeerine    (Scholtz),  A., 
i,  92. 
CigHigOji,  from  action  of  sodium  on 
ethylic    malonate    (Willstatyer), 
A.,  i,  577. 
C18H19O4N',  from  oxidation  of  bebeer- 
ine ;  oxidation  products,  aiidjthenyl- 
hydrazone  (Scholtz),  A.,  i,  92. 
CiflHaa^e'    isomeric   with   lariciresinol 
(Bamberger  and  Landsiedl),  A., 
i,  929. 
CaoHjgOgNe,    from     jS-benzoinphenyl- 

hydrazone  (Freer),  A.,  i,  358. 
CgoHigNg,     from     bromacetophenone- 
phenylhydrazone      (Freer),       A., 
i,  358. 
CaoHigO^NaSaBa,   from   thymol-^-sul- 
phonic  and  diazonaphthionic  acids 
(Stebbins),  a.,  i,  917. 
CaiHi^Og,  obtained  from  acid  C^oH.u^'j 
and  benzoic  chloride  (Hewitt  and 
Pitt),       T.,       523;      P.,      1899, 
101. 
CsiHigONg,  from  action  of  benzalde- 
hyde  on  benzylideneaniline,  and  its 
isomeride   (Miller,    Plochl,    and 
Bruhn),  a.,  i,  127. 
C21H22O3,    from    o-diethoxydiphenyl- 
tetrahydropyrone  (Petrenko-Krit- 
schenko),  a.,  i,  440. 
CgaHaoOaNg,    from     phenyl-/?-anisido- 
acetonitrile  and  benzaldehyde  (Mil- 
ler, Plochl,    and    Scheitz),  A., 
i,  128. 
C22H20O3N2,   from  action  of  benzalde- 
hyde  on    benzylideneaniline    (Mil- 
ler,   Plochl,    and    Bruhn),    A., 
i,  127. 


Substance,    C22H2o04Br4,  obtained  from 
f^ibromo-jo-hydroxymesitylic  bromide 
(Auwers    and  Allendorff),    A., 
i,  33. 
C22H22ON2,  from  action  of  heat  on  the 
aniline    salt    of     the    phenylimide 
of      metliylhexenonepyruvic      acid 
(L^ser),  a.,  i,  329. 
C22II30O4,    from     camphoroxalic    acid 
and  benzoic  chloride  (Tingle),  A., 
i,  445. 
CaijHigOioN,    from    nitrobenzaldehyde 
and    gallacetophenone    (Rupb    and 
LeontiSeff),  a.,  i,  371. 
C23H20O4,  from  oxidation  of  o-tolylic 
carbonate  and  its  acetyl  derivative 
(Cazeneuve),  a.,  i,  296. 
€241129X58^,    from    acetophenone   and 
phenyldithiodiazolonehydrosulph- 
amine    (BuscH    and    Wolff),    A. 
i,  951. 
C24H24O,  from  menthenone  and  benz- 
aldehyde (Wallach),  a.,  i,  533, 
C24H24O2,    from  eucarvone   and   benz- 
aldehyde (Wallach),  A.,  i,  531. 
C24H24ON2,    from  cuminaldehyde  and 
phenylanilinoacetonitrile    (Miller, 
Plochl,      and      Gerngross),    A., 
i,  127. 
C24H26O,    by    reduction    of    C24H24O 

(Wallach),  A.,  i,  533. 
C24H26O2,    from   carvenone  and  benz- 
aldehyde (Wallach),  A.,  i,  533. 
C24H28O2,  from  benzaldehyde  and  tetra- 
hydrocarvone  (Wallach),  A.,  i,  532. 
C24^36^8>   fron^  hydrolysis  of  ouabain 

(Arnaud),  a.,  i,  70. 
C05H44O,  from  oleo-resin  of  Vacryodes 
hexandra  ;  and  its  acetyl  and  tetra- 
nitro-derivative   (More),    T.,    719  ; 
P.,  1899,  150. 
CgeHigO,    from   o-phenylbenzaldehyde 

(Fanto),  a.,  i,  367. 
C26H19N3O3,    from     o-aminodiphenyl- 
amine  and  nitrobenzii  (Kehrmann 
and  Natcheff),  A.,  i,  81. 
C26H20O4,  from  benzoin  and  resorcinol 

(von  Liebig),  a.,  i,  915. 
C26H20N3CI,  from  benziland  o-rfiaraino- 
diphenylamine,   and   acetyl  deriva- 
tive (Kehrmann  and  Natcheff), 
A.,  i,  81. 
C27H25O2N2CI,  from  a-naphthaqninone- 
tetramethylrftaminodiphenylmeth- 
ane,   and  lead  peroxide  (Mohlau), 
A.,  i,  62. 
C30H23N7,  from  action  of  nitrous  acid 
on      cyanacetophenonephenylhydr- 
azone  (Seidel),  i,  139. 
CgoHogOj,     obtained     fiom    dibenzyl 
ketone  (Fortey),  T.,  872  ;  P.,  1899, 
183. 
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Substance,  C32H26O2N2,    from  action  of 

phenylcarbimide    on   )8-benzoylpro- 

pionic  acid  (Klobb),  A.,  i,  511. 
C34H24O5S2,   from  thioguaiacol   (Gat- 
term  ANN  and  Bamberg),  A. ,  i,  514. 
C38H26O6,  and  its  hydrates  from  beiizil 

and   resorcinol   (voN   Liebig),   A., 

i,  915. 
CggHgeOg  +  llHaO,    from    benzil    and 

resorcinol  (von  Liebeg),  A.,  i,  915. 
C40H28O2N2,     from    flavinduline    and 

deoxybenzoin  (Sachs),  A.,  i,  239. 
C4yH6o04,  from  galbanic  acid  (Tschiroh 

and  Knitl),  A.,  i,  714. 
C44H64CU3,  from  the  action  of  acetylene 

on   copper   and    on    cuprous   oxide 

(Erdman  and  Kothner),  A.,  i,  21. 
CggHgiOgo  or  C52Hgi02o,  obtained  from 

wormwood,  and  derivative  (Adrian 

and  Trillat),  A.,  i,  301. 
CgjHggOa,  from  reduction  of  fabiana- 

resen  (Kunz-Krause)  A.,  i,  449. 
Substances  with  labile  atom-groupings, 
determination       of       structure        of 
(Hantzsch),  a.,  i,  399. 
Succinamic  acid,  methylic  salt  (Hooge- 

WERFF  and  VAN  Dorf),  a.,  i,  870. 
Succinamide,    oxidation  of  (Oechsner 

DE  Coninck),  a.,  i,  509. 
mercury  compound  of,  constitution  of, 

(Kieseritzky),  a.,  ii,  395. 
diamino-,    ureine   of  (Geisenheimer 

and  Anschutz),  A.,  i,  575. 
Succinanilic  acid  (Dunlap),  A.,i,  697. 
Succinic  acid,  from  malic  acid  by  action 

of  bacteria  (Emmerling),  A.,ii,  570. 
from  oxidation  of  j8-aldehydepropionic 

acid    (Perkin   and   Sprankling), 

T.,  16:  P.,  1898,  112. 
equilibrium  in,  formation  of  anhydride 

from  (Bancroft),  A.,  ii,  411. 
compound    of,    with    sulphuric    acid 

(Hoogewerff  and  van  Dorp),  A., 

ii,  672. 
diureine  of,    and  its   ammonium  and 

silver    salts    (Geisenheimer    and 

Anschutz),  A.,  i,  175. 
Succinic  acid,    potassium  salt,   heat   of 

formation  of  (Massol),  A,,  ii,  80, 
methylic  and  ethylic  salts,  diureines  of, 

also  methyldiureine    of   the  latter 

(Geisenheimer    and    Anschutz), 

A.,  i,  575. 
thymylic    hydrogen    and    guaiacylic 

hydrogen    salts     (Sohryver),    T., 

664  ;  P.,  1899,  121. 
Succinic   acid,   amino-.      See    Aspartic 

acid, 
bromo-,  ethylic  salt,  synthesis  of  terebic 
acid  from  (Blaise),  A.,  i,  115. 

and   chloro-,  optical    isomerism    of 
(Walpen),  4,  ii,  393, 


Succinic    acid,    chloro-,   ethereal  salts, 
specific     rotations    and     molecular 
volumes  of  (Frankland),  T.,  348, 
352. 
Z-chloro-  and  Z-bromo-,  hydrolysis  of, 
with     different    agents,   optical  in- 
version during ;  alkyloxy-derivatives 
of,  optical  behaviour  of  (Walden), 
A,,  ii,  538. 
t^ichloro-,  ethylic  salt,  from  action  of 
hypochlorous  acid  on  ethylic  fumar- 
ate  (Henry   and  Aschmann),  A., 
i,  258. 
Succinic  acids, substituted,  melting  points 
of  (Solonina),  a.,  ii,  633. 
solubility  of  (Massol  and  Lamou- 
Roux),  A.,  i,  479. 
iso- Succinic   acid   (methylmalonic  acid, 
ethanedicarboxylic  acid),  and  its  di- 
nitrile,  from  hydrolysis  of  ^Wcyan- 
ethane  (Hantzsch  and  Osswald), 
A.,  i,  406. 
ethylic  salt,  action  of  ethylic  hrorsxiso- 
butyrate  on  (Bone),  P.,  1899,  5. 
action  of  bromacetal  on  sodium  deri- 
vative of  (Perkin  and  Sprank- 
ling), T.,  18. 
condensation  of  sodium  derivative  of, 
with  ethylic  bromopropionate  and 
bromi^obutyrate       (Bone       and 
Sprankling),  T.,  849. 
wo-Succinic    acid,      dihvomo-,    ethylic 
salt,      from      action     of      bromine 
on       ethylic       methylenemalonate 
(Komppa),  a.,  i,  417. 
cyanimino-.      See   Malonic   acid,   di- 
cyano-. 
Succinimide,  formation  of  (Mathews), 
A.,  i,  56. 
and  its  mercury  and  silver  compounds, 
constitution  of  (Kieseritzky),  A., 
ii,  395,  396. 
action  of  methylic  alcohol  on  (Hooge- 
werff and  VAN  Dorp),  A.,  i,  870. 
Succinonitrile  (ethylenic  cyanide),  equili- 
brium   between     sodium     chloride, 
water,  and  (Snell),  A.,  ii,  408. 
action   of  cuprous   chloride   on   (Ra- 
baut),  a.,  i,  557. 
Succino-??-nitrobenzylamic      acid, 
methylic   salt,    and    Succino-j9-nitro- 
benzylimide,  and  the  action  of  methylic 
alcohol    on    it    (Hoogewerff    and 
VAN  Dorp),  A.,  i,  870. 
Succinylcamphoroxime    (Frankforter 

and  Mayo),  A.,  i,  713. 
Sucrose  {saccharose,  cane  sugar),  produc- 
tion of  (Lieben),  a.,  ii,  45, 
molecular  refraction  of  (Hallwachs), 

A.,  ii,  462. 
influence  of  temperature   on  specific 
Totation  of  (Wiley),  A.,  ii,  702. 
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Sucrose  {saccharose,  cane  sugar),  aqueous 
solutions  of,  molecular  depression 
of  vapour  pressure  of  (Dieterici), 
A.,ii,  403. 

depression  of  freezing  point  of  water 
by  (Raoult),  a.,  ii,  203. 

contraction  of  aqueous  solutions  of,  on 
dilution  (Wade),  T.,  256,  270  ;  P., 
1899,  8. 

surface  tension  of  aqueous  solutions  of 
(Fokch),  a.,  ii,  641.' 

viscosity  of  undercooled  (Tammann), 
A.,ii,  272. 

osmotic  pressure  of  solutions  of  (PoN- 
sot),  a.,  ii,  204,  357. 

velocity  of  inversion,  and  osmotic 
pressure  of  solutions  of  (Arrhen- 
lus),  A.,  ii,  359. 

inversion  of,  in  aqueous  alcohol 
(Cohen),  A.,  ii,  275. 

inversion  of,  by  metallic  salts  (Kah- 
lenberg,  Davis,  and  Fowler),  A., 
ii,  470. 

inversion  of,  by  neutral  salts  in  pre- 
sence of  glucose  (Geerligs),  A., 
i,  101. 

inversion  of,  by  water,  and  the  influ- 
ence of  platinum,  palladium,  irid- 
ium, copper,  and  silver  on  the  ac- 
tion (Rayman  and  Sulc),  A.,  i,  102. 

velocity  of  hydrolysis  of,  by  different 
acids  (Sigmond),  A.,  ii,  146. 

action  of  yeast  enzymes  on  (Kalan- 
thar),  A.,  i,  102. 

antiseptic  action  of  (Salkowski),  A., 
i,  724.^ 

changes  in,  during  storage  (Jesser  ; 
Rydlewski),  a.,  ii,  48. 

cobalt  derivatives  of  (Herzog),  A., 
ii,  818. 

solubility  of  lime  in  solutions  of 
(Weisberg),  a.,  ii,  748. 

fate  of,  after  injection  into  the  circu- 
lation (Pavy),  a,,  ii,  677. 

in  plants,  function  and  distribution  of 
(Sohulze),  a.,  ii,  570. 

formation    of   dextrin    and    dextrose 
from   by  Aspergillus    niger    (Tan- 
ret),  A.,  ii,  171. 
Sucrose,  detection  and  estimation  of  : — 

detection  of  (Gawalowski),  A., 
ii,  255. 

detection  of,  in  milk  (Cayaux),  A., 
ii,  254;  (de  Koningh),  A., 
ii,  707. 

estimation  of  (Ling),  A.,  ii,  67. 

estimation  of,  as  osazones  (Lintner 
and  Krober),  A.,  ii,  6Q. 

estimation  of,,  in  chocolate  (Carles), 
A.,  ii,  67  ;  (Woy),  A.,  ii,  187. 

estimation  of,  in  fodders  (Foerster), 
A.,  ii,  818. 


Sucrose,  estimation  of  : — 

estimation   of,    in  presence  of  lactose 

(DowzARij),  T.,  371  ;  P.,  1899,  9. 
estimation      of,      in     molasses,     &c. 

(Ling  and  Baker),  A.,  ii,  67. 
influence  of,  on  estimation  of  pento- 
sans (ANDRLffv),  A.,  ii,  817. 
presence    of    unfermentable    reducing 

substances  in   (Glendinning),  A., 

ii,  187. 
Sucrose.     See  also  Agricultural   chem- 
istry. 
Sugar,   presence   of  a,    in    orange-peel 

(Flatau  and  Labb6),  A.,  ii,  445. 
optically    inactive,     from    hydrolysis 

of       fabianaglucotannoid      (KuNZ- 

Krause),  a.,  i,  448. 
from    albumin     (Muller    and    See- 

MANN  ;  Blumenthal  and  Mayer), 

A.,  i,  968. 
nature  of  the,  in  diabetic  urine  (Pa- 

TEiN  and  DuFAu),  A. ,  ii,  375. 
source    of,    in    phloridzin  glycosuria 

(Kumagawa     and     Miura),      A., 

ii,  776. 
influence  of  experimental  jaundice  on 

the  metabolism  of  (von  Reusz),  A., 

ii,  168. 
Sugar-beet,    estimation    of   quality    of 

(8EMP0L0WSKI),  A.,  ii,  389. 
Sugar-cane,  See  Agricultural  chemistry. 
Sugar,  "invert,"  estimation  of,  colori- 

metrically  (Sidersky),  A. ,  ii,  254. 
estimation   of  moisture  iu   (Thorne 

and  Jeffers),  A.,  ii,  51. 
Sugars,  cause  of  mutarotation  of  (Low- 

RY),  T.,  212;  P.,  1899,  25. 
subcutaneously  injected,  injurious  ac- 
tion of  large  doses  of  (K6ssA),  A., 

ii,  504. 
action  of  yeast-extract  on  (Buchner 

and  Rapp),  A.,  ii,  606. 
fermentation  of,  by  yeasts  and  moulds, 

and  influence  of  nitrogenous  matter 

thereon  (Dubourg),  A.,  ii,  376. 
fermentable,  influence  of,  on  glycogen 

formation  in  yeast-extract  (Cremer), 

A.,  ii,  606. 
brewing,   analysis    of    (Morris),  A., 

ii,  187. 
diabetic,    estimation  of  (Landolph), 

A.,  ii,  186. 
reducing    and    invertible,    of    maize 

stalks    (IsTRATi   and    (Ettinger), 

A.,  ii,  506,  507. 
estimation  of,  by  iodine  and  Fehling's 

solution  (Schoorl),  A.,  ii,  617. 
estimation  of,   by  Kjeldahl's   process 

(15RUHNS),  A.,  ii,  254. 
estimation  of,  by  weighing  the  copper 

precipitates  (Meill^re  and  Chap- 

pelle),  a.,  ii,  616. 
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Sugars,  estimation  of  glycerol  in 
presence  of  (Laborde),  A.,  ii, 
816. 

estimation    of,    in    meat    and    urine 
(Polenske),  a.,  ii,  186. 

estimation  of,  as  osazones  (Lintner 
and  Krober),  A,,  ii,  66, 
Sugars.     See  also  : — 

Arabinose. 

Cane-sugar  (sucrose). 

Dextrose. 

Digitalose. 

Digitoxose. 

Formose. 

Galactose. 

Glucose  (dextrose). 

Hederose. 

Hexose. 

Invert-sugar. 

Lactose. 

Lsevulose. 

Maltose. 

Mannose. 

Melibiose. 

Melicitose. 

Melitriose  (raffinose). 

Morfose. 

Raffinose. 

is'O-Saccharin. 

Sucrose  (cane  sugar). 

Trehalose. 

Xylose, 
Sulphacetic   acid,   from   action   of  sul- 

ptmric  acid  on  acetic  acid  (Bagnall), 

T.,  279. 
o-Sulphamidobenzoic  acid,  methylic  salt, 

formation  of  (Hoogewerff  and  van 

Dorp),  A.,  i,  870. 
m-  and  ^-Sulphanilic  acids,  action  of, 

on  tetramethyWiaminobenzhydrol 

(SuAis),  A.,  i,  59. 
Sulph-hsemoglobin,  preparation  of,  and 

action  of  acids  on   (Harnack),   A., 

1,  467. 
Sulphates.     See  Sulphur. 
Sulphines,  identity  of  the  four  affinities 

of  sulphur  in  (Brjughonenko),  A., 

i,  189. 
Sulphides,    and    Sulphites.     See   under 

Sulphur. 
o-Sulphobenzaldehyde-m-nitrophenyl- 

hydrazone  (Rougy),  A.,  i,  753. 
as-Sulphobenzimide     (Mathews),     A,, 

i,  58. 
o-Sulphobenzoic    acid,    and  ammonium 

salt,  melting  points  of  (Mathews), 

A.,  i,  57. 
Sulphocamphylic    acid,     oxidation     of 

(Perkin),      T.,      175;      P,,      1893, 

110. 
Sulphocarbanilic  acid  (Cazeneuve  and 

MoEBAu),  A,,  i,  431. 


Sulphocinchenine  (sulphocinchine)  (Koe- 

NiGS  and  HoprNER).  A.,  i,  88. 

Sulphomethyltriazancarboxylic       acid, 

aminoimino-,  ethylic   salt  and  amide 

of  (Thiele  and  Osborne),  A.,  i,  413. 

Sulphonal         (diethylsulplionedimethyl' 

methane  ;  i&opropylidenediethylsulph- 

one),   velocity   of  crystallisation   of 

(Bogojawlensky),  a.,  ii,  206. 
amino-,  and  salts  and  nitroso-compound 

(Posner),  a.,  i,  604. 
Sulphonalphthalamic  acid,  and  potass- 
ium salt  (Posner),  A.,  i,  604. 
Sulphones : — 

Beiizenesulphonazide. 

Benzenesulphonehydrazide. 

Benzylidenebenzenesulphonehydr- 

azide. 
Benzylidenenaphthylsulphonehydr- 

azide, 
Dibenzenesulphonehydrazide, 
Dimethoxydiphenyldisulphonehydr- 

oxylamine. 
Di-naphthylsulphonehydrazide. 
Diphenylenedisulphone, 
2;so-Diphenylenedisulj)hone. 
Diphenylsulphone. 
Diphthalimidosulphonal. 
Ditolyldisulphone. 
Ditolylenedisulphone. 
Ethylacetonetriethyltrisulphone. 
Methoxyaminopropanetriethyl- 

trisulphone. 
Naphthylpropylsul  phone. 
Naphthyk'i'opropylsulphone. 
)8-!N"aphthylsulphonazide. 
Naphthylsulphonebutyric  acids. 
Naphthylsulphonehydrazide. 
Phenylpropylsulphone. 
Phenyh'sopropylsulphone. 
Phenylsulphonebutyric  acid. 
Phenyl sulphoneisobutyric  acid. 
Phenylsulphonesodioacetic  acid. 
Phenyltolyldisul  phone. 
Phenyltolylketosulphone. 
Phthalimidosulphonal. 
Propylidenebenzenesulphonehydr- 

azide. 
Propylidenenaphthylsulphonehydr- 

azide. 
Sulphonal. 

Sulphonalphthalamic  acid, 
Toluenesulphonacetic  acid. 
Toluenesulphonacetoacetic  acid. 
Toluenesulphonomalonic  acid. 
Tolyl-7i-  and  -wopropylsul phones. 
Tolylsulphone-7i-  and  -Mobutyric  acid. 
Tolylsulphoncphenylhydroxylamine. 
Sulphonic    acids,   aliphatic    (Kohler), 

A.,  i,  19. 
of    the    paraffins    (Worstall),     A., 

i,  18. 
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l-j»-Sulphophenyl-4-aminopyrazoloiie-3- 
carboxylic  acid.     Seo  Tartrazinogenic 
acid,  amino-. 
Sulphur   (native)   from  Sardinia   (Mil- 

losevich),  a.,  ii,  492. 
deposited  by  mineral  water  (Knett), 

A.,ii,  772. 
hylotropic-isomeric  forms  of  (Sohaum), 

A.,  ii,  733. 
insoluble,   formation   of,    by  heating 

sulphur  (KusTEu),  A.,  ii,  90. 
atomic  weight  of  (Berthelot),  A., 

ii,  207. 
molecular  weight  of,  in  carbon  disnl- 

phide  (Barnes),  A.,  ii,  415. 
molecular  weight  of,  in  naphthalene 

and    in    phosphorus    (Gloss),   A., 

ii,  415. 
identity  of  the  four  affinities  of,  in 

sulphines     (Brjuchonenko),     A., 

i,  189. 
spectrum       of       (Gramont),        A., 

ii,  345. 
vapour,colour  of  (Howe  andHAMNER), 

A.,  ii,  89. 
effect  of  pressure  on  melting  point  and 

transition  curves  of  (Tammann),  A., 

ii,  636. 
liquid,  absorption  of    hydrogen   sul- 
phide by  (Duhem),  a.,  ii,  740. 
action   of  iodine  on   (Prunier),  A., 

ii,  650. 
combination       of,       with      hydrogen 

(Konowaloff),  A.,  ii,  415. 
action  of,  on  silver   nitrate  dissolved 

in     benzonitrile     (Naumann),    A., 

ii,  423. 
action  of,  on  sulphuric  acid  (Adie), 

P.,  1899,  133. 
compounds  in  the  urine  under  different 

conditions  (Harnack  and  Kleine), 

A.,  ii,  375. 
Sulphur  chloride,   action  of,  on  hydro- 
carbons, in  presence  of  aluminium- 
mercury  couple  (Cohen  and  Skir- 

row),       T.,       887;       P.,       1899, 

183. 
oxychloride,      Ogier's,      a       mixture 

(Knoll),  A.,  ii,  18. 
hydride.     Seo  Hydrogen  sulphide. 
Sulphides,  alkali,    spark   spectra    of, 
(Gramont),  A.,  ii,  345. 

detection  of  sulphites,  sulphates,  and 
thiosulphates  in  presence  of 
(Browning  and  Howe),  A., 
ii,  124. 

estimation   of,    in   presence   of  sul- 
phites and  tbiosulphates  (Feld), 
A.,ii,  246. 
Polysulphides,      estimation     of,      in 

presence  of  sulphides  and  free  sulphur 

(Fej,d),  a.,  ii,  246, 


Sulphur  dioxide  {sulphv/rous  anhydride), 
liquid,  specific  gravity,  coefficients 
of  expansion  and  compressibility  of  ; 
commercial,  action  of,  on  iron 
(Lanoe),  a.,  ii,  478. 
comi)ressibility  of  mixture  of,  with 
carbon  dioxide  (Berthelot  and 
Sacerdote),  a.,  ii,  404. 
action  of,  on  ferric  sulphate  (Antony 

and  Manasse),  A.,  ii,  753. 
action  of,  on  hydrazine  (de  Bkuyn), 

A.,  ii,  745. 
combustion     of    mixtures    of,     with 
hydrogen  (Berthelot),  A.,  ii,  282, 
283. 
liquid,   action  of,    on  iron  (Haepf  ; 
Lange),  a.,  ii,  594. 
Sulphur  acids  : — 

Sulphurous  acid,  action  of,  on  metals 

(Berthelot),  A.,  ii,  283. 
Sulphurous  acid, detection  and  estima- 
tion of : — 
detection  of    sulphides,   sulphates, 

and   thiosulpates   in    presence  of 

(Browning     and    Howe),     A., 

ii,  124. 
estimation  of  (Feld),  A.,  ii,  246. 
estimation   of    sulphur   in    (BouR- 

gougnon),  a.,  ii,  517. 
estimation  of,  in  presence  of  sulphur 

in  the  free  state  (Feld),  A.,ii,247. 
estimation  of,  in    presence   of  sul- 
phides and  thiosulphates  (Feld), 

A.,  ii,  246. 
Sulphuric  acid,  from  coal  containing 

sulphur    or    pyrites   (Thobner), 

A.,  ii,  746. 
ions  of,  migration  number  of,  and 

temperature         coefficient         of 

(Starck),  a.,  ii,  625. 
heat  of  dilution  of  (Berthelot),  A., 

ii,  271. 
solutions  of,  molecular  depression  of 

vapour  pressure  of  (Dieterici), 

A.,  ii,  403. 
contraction  of  aqueous  solutions  of, 

on  dilution  (Wade),  T.,  256  ;  P., 

1899,  8. 
densities  of  solutions  of  (Barnes  and 

Scott),  A.,  ii,  405. 
absorption  of  water  by,  and  hydrates 

of  (Busnikoff),  a.,  ii,  360,  409. 
action  of  some  elements  on  (Adie), 

P.,  1899,  132. 
action  of,  on  metals  (Berthelot), 

A.,  ii,  283. 
action  of  nitric  ;>^?-oxide  on  (Lunge 

and  Weintraub),  A.,  ii,  479. 
compounds  of  titanium  c^/oxide  with 

(Blondel),  a.,  ii,  556. 
Sulphates,    alkali,    spark   spectra   of 
(de  Gramont),  A.,  ii,  345, 
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Sulphur  acids  : — 

Sulphates,     action     of     hydrochloric 
acid  on  (Tunnell  and  Smith),  A. , 
ii,  744. 
normal,   action    of    nitric    acid   on 

(Tanret),  a.,  ii,  22. 
reduction  of,  by  bacteria  (Hartley), 
A.,  ii,  437. 
Sulphuric  acid,  detection  and  estima- 
tion of : — 
detection   of    sulphides,    sulphites, 
and  thiosulphites  in  presence   of 
(Browning  and  Howe),  A. ,  ii,  124. 
estimation     of     (Marboutin     and 
P^coul),  a.,   ii,    180  ;  (Ulsch), 
A.,  ii,  802. 
estimation   of,    in  presence  of  iron 
(KtJSTER  and  Thiel),  A.,  ii,  247, 
611  ;  (Lunge),  A.,  ii,  805. 
estimation  of  combined  (Marboutin 

and  Molinie),  A.,  ii,  247,  518. 
preparation  of  standard  solutions  of 

(Marshall),  A.,  ii,  575. 
titration  of  combined  (Reuter),  A., 

ii,  53. 
separation  of   selenium  from  (Jan- 
NASCH  and  Heimann),  A, ,  ii,  60. 
Pyrosulphuric     acid,      detection     of 
(Barral),  a.,  ii,  123. 
estimation  of  (GRiJNHUT),  A,,  ii,  381. 
j»er- Sulphuric  acid,   and  HSO4    ions, 
formation  of  (Starck),  A.,  ii,  625. 
jocr- Sulphates,     valuation    of    (Mon- 

DOLFo),  A.,  ii,  805. 
Thiosulphates,    action   of,  on  iodates 
(Jorgensen),  a.,  ii,  248. 
detection  of    sulphides,    sulphates, 
and     sulphites     in     presence    of 
(l^ROWNiNG     and     Howe),     A., 
ii,  124. 
estimation   of,    in  presence  of  sul- 
phides and  sulphites  (Feld),  A., 
ii,  246. 
Sulphur,  detection  and  estimation  of : — 
detection   of,    in    organic   compounds 

(Raikow),  a.,  ii,  123. 
estimation  of,  in   coal   (Heath),  A., 
ii,    52  ;  (Antony    and    Lucchesi), 
A.,  ii,  517. 
estimation    of,    in    gases    (Phillips), 

A.,  ii,  35. 
estimation  of,  in  cast-iron  and  steel, 
volumetrically  (Thill),  A.,  ii,  693. 
estimation  of,  in  substances  rich  in 

iron  (Meineke),  A.,  ii,  693. 
estimation  of,  in  iron,  pyrites,   slags, 
coal,    coke,     asphalt,    rubber,    &c. 
(Herting),  a.,  ii,  804. 
estimation  of,  in  iron  ores  (Meineke), 

a.,  ii,  518. 
estimation    of,    in    liver    of   sulphur 
Barthe),  a.,  ii,  329. 


Sulphur,  estimation  of : — 

estimation   of,    in   organic  substances 

(Longhi),  a.,  ii,  328. 
estimation  of,  in  petroleum  (Filiti), 

A.,  ii,  575. 
estimation  of,  in  plants  (Berthelot), 

A.,  ii,  330. 
estimation   of,    in    pyrites    (Heiden- 

reich),  a.,  ii,  517. 
estimation    of     sulphides,    sulphites, 
and    thiosulphates    in    presence   of 
(Feld),  A.,  ii,  246, 
estimation  of,  in  sulphites  (Bourgoug- 

non),  a.,  ii,  517. 
estimation     of,     in     crude     sulphur 
(Fuchs),  a.,  ii,  329. 
Sulphur- bacteria        (Hartley),       A., 

ii,  437. 
"Sulphureins"(S[SLEY),  A.,  i,  289. 
Sulphuretted  hydrogen.     See  Hydrogen 

sulphide  under  Hydrogen. 
jw  Sulphydro-)3-methyl-o-ethylthiazoline 
{mercaptomcthylethyWiiazoline),  from 
action  of  carbon  disulphide  on  3-bromo- 
2-aminopentane  hydrobromide  (Ja- 
necke),  a.,  i,  477. 
Superphosphates.         See      Agricultural 

chemistry. 
Suprarenal  capsules,  comparative  physi- 
ology of  (Vincent),  A.,  ii,  41. 
secretion  of  the  (Dreyer),  A.,  ii,  231. 
nature  of  active  substance  in  the  (voN 

FtJRTH),  A.,  ii,  115. 
xanthine   bases   in   the   (Okerblom), 
A.,  ii,  778. 
Suprarenal  extract,  action   of,  on  the 
heart  (Wallace  and   Mogk),   A., 
ii,  310. 
effect  of,  when  given  by  the   mouth 
(Grunbaum),  a.,  ii,  441. 
Surface   tension  of    aqueous   solutions, 
molecular  depression  or  elevation  of 
(Forch),  a.,  ii,  640. 
of  solutions  of  alkali  chlorides  (Line- 
barger),  a.,  ii,  469. 
Sweet    orange,   oil  of.     See   Portugal, 

oil  of. 
Z-Sylvestrene,   presence  of,   in  essential 
oil  of  oleo-resin  from  Dacryodcs  hex- 
andra  (More),  T.,  718  ;  P.,  1899, 150. 
Sympathetic  ganglia,  physiological  ac- 
tion  of  extracts  of  (Cleghorn),  A., 
ii,  569. 
Symplesite  from  Sicily  (La  Valle),  A., 

ii,  495. 
Sz^chenyiite  from   Burma  (Krenner), 
A.,  ii,  673. 


T. 


Tachylyte     from     Antarctic      regions 
(Prior),  A.,  ii,  436. 
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Tachylyte    from     the    North    Atlantic 

(Tbrmieii),  a.,  ii,  436,  501. 
Taenite,  carbon  in  (Cohen),  A.,  ii,  674. 
Taka-diastase,  the  activity  of,  and  esti- 
mation   of    starch    by    (Stone    and 
Wright),  A.,  i,  95. 
d-Talitol,  condensation  of  benzaldehyde 
with  (de  Bruyn  and  Alberda  van 
Ekenstein),  a.,  i,  662, 
Tallow,      rancidity     of     (Scala),     A., 
i,  478. 
detection  of,    in  cacao  butter   (Lew- 

kowitsch),  a.,  ii,  712. 
iodine  absorption  of  (Smetham),  A., 
ii,  710. 
Tannic  acid  (Walden),  A.,  i,  212. 
Tannin,  amount  of,  in  heather  (Perkin 
and  Newbury),  T.,  838  ;  P.,  1899, 
179. 
in  oaks,  formation  of,  and  relation  to 

starch  (Mer),  A.,  ii,  607. 
colloidal    nature    of     (Krafft),    A., 

ii,  473. 
specific  rotation  of  aqueous,  alcoholic, 
or  acetic  acid  solution  of  (Flawitz- 
ky),  a.,  i,  805. 
action     of    sodium     on,     in    alcohol 

(Ktjnz-Krause),  a.,  i,  200. 
detection    of    (Seyda  ;   Todeschini), 

A.,  ii,  341. 
estimation  of  (Vignon),  A.,  ii,  135. 
Tannins,  reactions  and  classification  of 

(Kunz-Krause),  a.,  i,  762. 
Tanning  liquors,  estimation  of  acidity  of 
(Paessler  and  Spanjer),  A.,  ii,  618. 
Tanning    materials,     examination      of 

(Proctor  and  Parker),  A.,  ii,  75. 
Tantalum : — 
^er-Tantalic  acid,  preparation  of  (Meli- 
KOFF     and     Pissarjewsky),     A., 
ii,  491. 
d-Tartaric  acid,  electric  conductivity  of 
solutions    of,     at     high     pressures 
(Bogojawlensky  and  Tammann), 
A.,  ii,  138. 
influence  of  magnetic  field  on  (Wright 

and  Kreider),  A.,  ii,  265. 
solutions,   specific  rotation  of  (Wen- 
dell), A.,  ii,  199. 
Isevorotation  of,  in  concentrated  solu- 
tion (Lepeschkin),  a.,  i,  576. 
action   of    alkalis    on    (Holleman), 

A.,  i,  283. 
action  of,  on  metallic  iron  (Ulsch), 

A.,  i,  868. 
detection  of,  in  presence  of  oxalic  acid 

(Fresenius),  a.,  ii,  257. 
estimation    of     (Moszczewski),    A., 
ii,  69  ;  (Kulisch,  Kohlmann,  and 
Hoppner),  a',,  ii,  340. 
estimation  of,  in  argols  (Eckstein; 
Schafeb),  a.,  ii,  70. 


Tartaric  acid,  mono-alkali  salts,  aC' 
tion  of  titanic  and  stannic  oxides  on 
(Henderson,  Orr,  and  White- 
head), T.,  554;  P.,  1899,  108. 

calcium  salt,  solubility  of  (Enell), 
A.,  ii,  706. 

complex  copper  salts,  with  sodium, 
potassium,  and  ammonium  (Bulln- 
heimer  and  Seitz),  A.,  i,  868. 

potassium  hydrogen  salt,  estimation  of, 
in  wines  (Maonier  de  la  Source), 
A.,  ii,  70  ;  (Jay),  A.,  ii,  133. 

rubidium  salt,  dissociation  of  (Kim- 
bach),  A.,  ii,  345. 

silver  salt,  action  of  tsopropylic  iodide 
on  (Purdie  and  Pitkeathly),  T., 
156  ;  P.,  1899,  6. 

sodium  salt,  electric  conductivity  of 
solutions  of,  at  high  pressure  (Bogo- 
jawlensky and  Tammann),  A., 
ii,  138. 

sodium  ammonium,  sodium  potassium, 
and  potassium  hydrogen  salts, 
specific  rotations  of,  and  separation 
of,  from  I-  and  racemic  forms  (Kip- 
ping and  Pope),  T.,  38  ;  P.,  1898, 
220. 

ethereal  salts,  densities,  molecular 
volumes  and  specific  rotations  of 
(Frankland),  T.,  349,  361. 

^-aminophenylic  hydrogen  salt(HiNS- 
berg),  a.,  i,  496. 

*sodiphenylhydroxyethylamine,  I-  and 
d-,  salts  (Erlenmeyer),  A., 
i,  882. 

ethylic  salt,  action  of  ethylic  iodide 
on,  in  presence  of  silver  oxide  (Pur- 
die and  Pitkeathly),  T.,  158  ;  P., 


strychnine  salts,  specific  gravity,  ro- 
tation    formulae    and      conversion 
temperature    of    (Ladenburg    and 
Doctor),  A.,  i,  310. 
Racemic  acid,  solubility  of,  in  water, 
effect  of  tartaric  acid  on  (Laden- 
burg),     T.,      466  ;     P.,      1889, 
73. 
potassium  salt,  racemic  transforma- 
tion of  (van't  Hoff  and  MiJL- 
ler),  a.,  i,  483. 
sodium   potassium  and    potassium 
hydrogen    salts,      separation    of, 
from   (1?- tartrates    (Kipping    and 
Pope),  T.,  42;  P.,  1898,  220. 
Z-Tartaric    acid,   sodium   ammonium 
salt,     separation    of,    from    rf-forra 
(Kipping  and  Pope),   T.,  38;    P., 
1898,  200. 
Tartaric  acids,  d-  and  Z-,  sodium  am- 
motiium  salts,  solubility  of  mixtures 
of,  in  water  (Ladenburg),  T.,  467  ; 
P.,  1899,  73. 
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Tartaric  acids,  d-,  1-,  and  i-,  melting 
point  curves  of  mixtures  of  optically 
isomeric  forms  of,  and  of  methylic 
salts  (Centnerszwer),  A.,  ii,  726. 
Tartaryl  anilide,  and  o-,  m-,  and  p- 
toluidides,  specific  rotations  of  (Guye 
and  Babel),  A.,  ii,  719, 
Tartrazinogenic     acid,     amino-     (An- 

SCHUTZ),  A.,  i,  638. 
Taste  in  relation  to    chemical  constitu- 
tion (Sternberg),  A.,  ii,  772. 
of  salts   (HoBER   and   Kiesow),  A., 
ii,  206. 
Taurocholic  acid,  detection  of  (Vitali), 

A.,  ii,  342  ;  (Gnezda),  A.,  ii,  715. 
Tautocinchonine  (Skraup),  A.,  i,  960. 
Tautomeric  compounds,  solidification  of 
mixtures  of  (Roozeboom),  A.,  ii,  355. 
Tautomerism  (Knorr),  A.,  i,  673. 
absorption  spectra  of  isatin  and  carbo- 
styril     and     alkyl    derivatives    in 
relation  to  (Hartley  and  Dobbie), 
T.,  640;  P.,  1899,  47. 
Tea,  estimation  of  catfeine  in  (Gadamer), 

A.,  ii,  390. 
Teeth,  estimation  of  fluorine  in  (Hem- 
pel  and  Scheffler),  A.,  ii,  380. 
Tellurium,  preparation  of  (Lenhkr),  A., 
ii,  478. 
atomic   weight    of,    and    position   in 
periodic      system      (Wilde),     A., 
ii,  148. 
spectrum     of    (de     Gramont),     A., 

ii,  199. 
compounds  (Metzner),  A.,  ii,  364. 
Tellurates,  action  of  hydrochloric  acid 
on    (Tunnell    and    Smith),    A., 
ii,  744. 
separation  of  palladium  and  selenium 
from  (Jannasch  and  Muller),  A., 
ii,  60. 
separation  of  sulphuric  and  phosphoric 
acids    from   (Jannasch   and    Hei- 
mann),  a.,  ii,  60. 
Tellurium  ores,  assay  of  (Fulton),  A., 

ii,  63. 
Temperature.        See     under     Thermo- 
chemistry. 
Tennantite      from     British     Columbia 

(Hoffmann),  A.,  ii,  110. 
Tephrite  from    Rlion    Moun;ains    (Sey- 

fried),  a.,  I'i,  162. 
Teraconic   acid   {dwiethylitaconic  acid), 
and  its  anhydride  ;    also  its  rednc- 
tion    (Fittig    and    Krafft),    A., 
i,  334. 
and  its  identity  with  dimethylitaconic 
acid  (Semenoff),  A,,  i,  793. 
Terbium  in  monazite  sands  (Urbain), 
A.,  ii,  28. 
metals    in  didymium  from    monazite 
sands  (Urbain),  A.,  ii,  425. 


Terebenthene,    absorption  of  argon  by 

(Berthelot),  A.,ii,  653. 
Terebic  acid,  from  cis-  and  trans-csLVonic 
acids  (Perkin  and  Thorpe),  T.,  59. 
synthesis  of  (Lawrence),    T.,    531  ; 
P.,  1899, 105  ;  (Blaise),  A,,  i,  115, 
419. 
ethylic  salt,  action  of  sodium  ethoxide 
on     (Fittig    and     Krafft),    A., 
i,  334. 
?so-Terebic     acid    {dimethylisoparaconic 
acid),  and  the  action  of  baryta  on  it 
(Fittig  and  Petkow),  A.,  i,  335. 
bromo-,  and  the  action  of  alkalis  on 
it  (Fittig  and  Petkom^),  A.,  i,  335. 
wo-Terebilenic      acid      (Fittig       and 

Petkow),  A.,  i,  335. 
Terephthalic  acid  {p-phthalic  acid),  syn- 
thesis of,  by  action  of  soda  on  )8-alde- 
hydopropionic    acid    (Perkin    and 
Sprankling)  T.,  18. 
formation   of  (Verley),  A.,   i,    425  ; 
(Collet),   A.,  i,    434;    (Weiler), 
A.,  i,  491. 
aniline  salt,  nitro-,  and  2 :  5-fZtchloro- 
(Graebe  and  Buenzod),  A.,  i,  763. 
Terpene,  CjoHig,  from  pinene  dibromide. 

See  Tricyclene. 
Terpenes,  in  lemon  grass  oil  (Tiemann), 
A.,  i,  623. 
action    of,    on    photographic     plates 
(Russell),  A.,  ii,  720. 
Terpene  series,  cryoscopic  researches  in 

(Biltz),  a.,  i,  297. 
A'*-Terpene-3-one,    crystalline   substance 

from  (Hobbs),  A.,  i,  767. 
Terpenylic  acid,  from  Z-terpineol  (God- 
lewsky),  a.,  i,  920. 
synthesis  of    (Lawrence),   T.,   531  ; 
P.,  105. 
Terpinene,   from    Minalool  (Stephan), 
A.,  i,  68. 
in  oil  of  Origanum  major  ana  (Biltz), 
A.,  i,  535. 
Terpineol,  in  cardamoms  oil  (Schimmel 
and  Co.),  A.,  i,  63. 
in  oil  of  Origanum  majorana  (Biltz), 

A.,  i,  .535. 
behaviour  of,  towards  sodium  acetate 
and    acetic    anhydride    (Schimmkl 
and  Co.),  A.,  i,  64. 
r^ Terpineol,  from  Minalool  (Stephan), 

A.,  i,  68. 
Z-Terpineol,  from  c?-linalool  (Stephan), 
A.,  i,  68. 
oxidation  of  (Godlewsky),  A.,  i,  920. 
Tetracetohydrazide  (Cuneo),    A.,  i,  9  ; 

(Stolle),  a.,  i,  413. 
Tetracetoxydinaphthylmetliane  (Meyer 

and  CoNZETTi),  A.,  i,  764. 
Tetracetoxynapbtbalene    (Zinoke    and 
Ossenbeck),  A.,  i,  765, 
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Xetracetylcitryltriphenylhydrazide 
(Manuelli  and  de  Righi),  A.,  i,  885. 

Tetracetyllariciresinol  (Bamberger  and 
Landsiedl),  a.,  i,  929. 

Tetracetylluteolin  (Perkin  and  New- 
bury), T.,  831  ;  P.,  1899,  179. 

Tetracetylmorin  (Perkin),  T.,  448  ;  P., 
1899,  66. 

Tetracetylmucic  acid,  from  action  of 
acetic  anhydride  on  mucic  acid  in 
presence  of  sulphuric  acid  (Skraup), 
A.,  i,  112. 

Tetracetylquercetin  (Perkin),  T.,  449  ; 
P.,  1899,  67. 

Tetra-aspartic  acid,  action  of  sodium 
nitrite  on  (Schiff  and  Sevieri), 
A.,  i,  674. 
tri-  and  tetra-phenylhydrazides,  di-, 
tri-,  and  tetia-anilides,  and  phenyl- 
tetranilide  of  (Schiff),  A.,  i,  195. 

Tetrabenzoylnataloin  (Linger),  A. , 
i,  821. 

Tetrabenzoyloxydioxy-)8)8'-dipyridyl 
(Sell  and  Jackson),   T.,    515;    P., 
1899,  98. 

Tetrabenzyl-)8;8-c?mminodinaphtliyl- 
methane  (Morgan),  P.,  1899,  10. 

Tetraetliyl-j8j8-c?mminodinaphtliyl- 
methane  (Morgan),  P.,  1899,  10. 

Tetraethyl-wi-aminodiplienolsaccliarein, 
its  salts  and  acetyl  derivative  (Mon- 
NET  and  Kcetschet),  A.,  i,  213. 

Tetraethylc?mminodi-o-tolylmethane 
(Friedlander),  a.,  i,  350. 

Tetraethylammonium  lead  iodide  (Mos- 
nier),  a.,  ii,  222. 

Tetraethylphenol  (Jannasch  and  Eath- 
jen),  a.,  i,  878. 

Tetraethylthiuram  f^^sulphide,  electro- 
lytic preparation  of  (Sohall  and 
Kraszler),  a.,  i,  414. 

Tetrahedrite  from  Austria  (John  and 
Eichleiter),  a.,  ii,  493. 

Tetrahydroeornicularolactone.  See  o5- 
Diphenyl-a7-pentanolide. 

Tetrahydrodicampherylic  acid,  silver 
salt  (Perkin),  T.,  184;  P.,  1893, 
110. 

Tetrahydrowolauronic  acid  (Blanc),  A., 
i,  927. 

Tetrahydro-a-naphthylamine,  from  a-ke- 
totetrahydronaphthaleneoxime  (Kip- 
ping and  Hill),  T.,  152  ;  P.,  1899,  5. 

<?-ac-Tetrahydro-)8-iiaphthylaniine,  d-a.- 
bromocamphorsulphonate,  o^-camphor- 
sulphonate  (Pope),  P.,  1899,  170. 

Tetrahydro-)8-oxazole,  diketoues  of 
(Lambling),  a.,  i,  85. 

r-Tetrahydropapaverine,  crystallisation 
and  resolution  of;  its  tartrate  and 
nitrosamine  (Goldschmiedt)  A., 
i,  86. 


Tetrahydropapaveroline,  and  hydriodiile 
and  liydrochloride  (Goldschmiedt), 
A.,  i,  87. 

(f-Tetrahydroquiualdine,  preparation  of, 
and  rf-caniphorsulphonate  and  hydro- 
chloride, fractional  crystallisation  of 
(Pope  and  Peachey),  T.,  1078;  P., 
1899,  199. 

Z-Tetrahydroquinaldine,  preparation  of, 
from  the  externally  compensated 
hydrochloride,  and  salts  ;  density  and 
specific  and  molecular  rotation  of 
(Pope  and  Peachey),  T.,  1069;  P., 
1899,  199. 

Tetrahydroquinaldines,  I-  and  *-,  density, 
retraction  and  rotation  of,  and  influ- 
ence of  solvent  on  (Pope  and 
Peachey),  T.,  1113 ;  P.,  1899, 
201. 
I-  and  r-,  melting  points  of,  and  ot 
mixtures,  and  of  benzoyl  derivatives 
(Pope  and  Peachey),  T.,  1092. 

Tetrahydroquinoline,  4-nitro-,  4-nitro-l'- 
nitroso-,  2-nitro-l'-nitroso-,  2-nitro- 
(Stoermer  and  Dragendorff),  A., 
i,  45. 

Tetrahydroquinolineurethane,  phenylic 
and  naphthylic  salts  and  chloro-deri- 
vative  (Cazeneuve  and  Moureau), 
A.,  i,  305. 

Tetrahydrotolualloxazine,  and  its  hydro- 
chloride (Kuhling),  a.,  i,  722. 

A^-Tetrahydro-o-toluic  acid  {TTuthylcyclo- 
hcxenecarboxylic  acid)  (Sernoff),  A., 
i,  584. 

Tetrahydro-^-toluquinaldine,  I-  and  d-, 
and  hydrochlorides,  rotatory  power  of, 
and  r-,  and  its  hydrochloride  ;  crystal- 
line forms  of  (Pope  and  Rich),  T., 
1093  ;  P.,  1899,  200. 

0-,  )8-,  7",  and  A^-Tetrahydrouvitic  acids 
(Wolff  and  Heip),  A.,  i,  515. 

2:4:2':  4'-Tetrahydroxybenzopheiione 
(Meyer  and  Conzetti),  A.,  i,  763. 

Tetrahydroxydinaphthylmethane,  tetr- 
acetyl  derivative  of  (Meyer  and  Con- 
zetti), A.,  i,  764. 

2:3:2':  3'-Tetrahydroxy-6  : 6'-dioxy- 
5  :  5'-dipyridyl,    and  its  tetrabenzoyl 
derivative    (Sell  and  Jackson),    T., 
515  ;  P.,  1899,  98. 

Tetrahydro-xylic  acid.  See  Dimethyl- 
c?/cZohexenecarboxylic  acid. 

Tetrahydroxynaphthalene,  tetracetyl 
derivative  (Zincke  and  Ossenbeck), 
A.,  i,  765. 

1:4:3':  4'-Tetrahydroxynaphthalene- 
diphenylmethane  (Mohlau  and  Klop- 
fer),  a.,  i,  913. 

Tetraketohydronaphthalene,  dioxime 
(Zincke  and  Ossenbeck),  A., 
i,  765. 
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Tetrametliylc?iaminobenzhydrol,  action  of 

p-  and  m-sulphanilic  acids  on  (SuAis), 

A.,  i,  58. 
Tetraniethyl-)8)8-c?mminodinaphthyl- 

methane  (Morgan),  P.,  1899,  10. 
TetramethyMiaminodiphenylethane, 

salts,    alkylhaloid>^,  and  ofinitro-,    tri- 

bromo-      and     ^riiodo-derivatives    of 

(Trillat),  a.,  i,  817. 
a5-Tetrainethyl(iiaminodiphenyletliane, 

and  its  platinochloride  (Trillat),  A., 

i,  615. 
Tetramethyl^iiaminodiphenylmetliane 

(Weinmann),  a.,  i,  204. 
Tetramethylrfmminodiphenylmethaiie- 

dinietliylaniiiioliydroxyphenoxazone- 

carboxylic     acid,     hydrochloride     of 

(MoHLAU  and  Klopfer),  A,,  i,  914. 
Tetrametliylc^mniinodiplienylmethaiie- 

dimethyl-naplithaplienoxazimiuiii  and 

-hydroxynaplithaplienoxazimium 

chloride  hydrochlorides  (Mohlau  and 

Klopfer),  A.,  i,  914. 
Tetramethyymininodiplienyltliioketoiie 

(Weinmann),  A.,  i,  204. 
Tetramethylc^mmiiiotriplienylcarbiiiol, 

^-nitro-,  and  its  picrate  (Wedekind 

and  Gonswa),  A.,  i,  806. 
Tetrametliylaminonium       lead      iodide 
(Mosnier),  a.,  ii,  222. 

;?f'rchromate  (Wiede),  A.,  i,  244. 
Tetramethylbenzidine  (Bamberger  and 
Tschirner),  a.,  i,  682. 

hydrochloride     methochloride     (Pin- 
now),  A.,  i,  588. 
ao-Tetramethylbutane,       fifi-diimino-. 

See  Diacetylacetone,  dicja.no-. 
«-Tetrametliyldibeiizyl     (Moritz     and 

Wolffenstein),  a.,  i,  910. 
3:5:3':  S'-Tetramethyl-p-diliydroxy- 

stilbene,  2:6:2':  Q'-tetrahromo-,  and 

its  diacetate   (Auwers    and    Allen- 

dorff),  a.,  i,  33. 
2  :  2' :  6  :  B'-Tetrametliyldipyridyl,     and 

salts  (Huth),  a.,  i,  934. 
Tetrametbylene     {cjclohutane),    cyano- 

(Carpenter  and  Perkin),  T.,  932. 
Tetrametbylenecarboxylic    acid.       See 

ct/6'Zo-Butanecarboxylic  acid. 
Tetramethylenediamine        ipiUre,<?cine), 

formation  of,  from  ornithine  ;  also  its 

dibcrizoyl   derivative  (Ellinger),  A., 

i,  18G. 
Tetrametbylenedicarboxylic  acid.     See 

ct/c^- Butanedicarboxylic  acid. 
Tetramethylenedi-o-phenylenediamine 

(Fischer),  A.,  i,  353. 
Tetrametbylene- 1 : 3-disulphide  (Auten- 

rieth  and  Wolff),  A.,  i,  580. 
1 : 3-Tetrametliylenedisulpbone,        and 

2  :  2-cJ2;bromo-derivative  (Autenrieth    I 

and  Wolff),  A.,  i,  580.  j 
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Tetramethyletbylene.    See  Hexylene. 
Tetramethylethylenic    bromide.        See 

Hexylenic  bromide. 
TetramethylhaBmatoxylin  and  its  oxida- 
tion derivatives  (Gilbody  and  Perkin), 

P.,  1899,  28. 
Tetramethylbaematoxylone  and  its  acetyl 

derivative  (Gilbody  and  Perkin),  P., 

1899,  28. 
Tetramethylindigo,       preparation       of 

(KONOWALOFF),  A.,  i,  891. 
Tetramethylmetbane.     See  Pentane. 
2:6:11:  15-Tetrametbyl  2  :  6  :  10  :  14- 

octodecatetrene-8  : 9-diol     (Verley), 

A.,  i,  768. 
Tetramethylphloroglucinol,  preparation 

of,  and  ??ioriomethylic  ether  (Reisch), 

A.,  i,  803,  804. 
2:2:6:  6-Tetramethylpiperidine, 

4-bromo-,  I'A-dihvomo-,  3 :  i-dihrom.o-, 

l-bromo-4-iodo-,    and  4-iodo-  (Samt- 

leben),  a.,  i,  542. 
Tetrametliylpyrazine,       formation      of 

(Demjanoff),  a.,  i,  845. 
a-Tetramethylpyrrolidine-3-carboxyl- 

amide,    salts,    and    nitroso-derivative 

(Pauly  and  Rossbach),  A.,  i,  774. 
o-Tetramethylpyrroline-iS-carboxylic 

acid,    and   its   niethylic   and    ethylic 

salts,  amide  and  methylamide  (Pauly 

and  Rossbach),  A.,  i,  774. 
2:2:6:  6-Tetrainethyl-A3-tetrabydro- 

pyridine  hydrobromide,  ^er bromide  of 

(Samtleben),  a,,  i,  542. 
Tetrametbyltbioaniline,  and  its  hydro- 
chloride (Weinmann),  A.,  i,  204. 
Tetranthera  citrata  {Litscea  citrata),  the 

alkaloid  of  (Filippo),  A.,  i,  312. 
1:2:4:  5-Tetrapbeiiylbeiizene    (  Wisli 

genus  and  Lehmann),  A.,  i,  59. 
Tetraphenylbutane         (Cohn),         A. 

i,  296. 
Tetraphenyldimetbylenetetrazine   (Bis 

choff),  a.,  i,  279. 
Tetrapbenylerytbritol.       See   Benzoin 

pinacone. 
Tetrapbenylmethane    (Gomberg),     A. 

i,  155. 
TetrapbenylcT/cZopentadiene,  and  its  di- 

bromo-compound    (Wi.slicenus    and 

Carpenter),  A.,  i,  60. 
Tetraphenylcyc'/opentane    (  Wislicenus 

andCAKPKXTEu),  A.,  i,  60. 
1:2:3:  5-Tetrapbenyl('?/cZopentane- 

l:2-diol   (Wislicenus  and  Carpen- 

tf,u),  a.,  i,  60. 
Tetrapbenyl-o-pbenylenediamine 

(Hauessermann    and    Bauer),    A., 

i,  685. 
a-  and  ;8-Tetrapbenylpheny  lenediamines, 

and  their  nitro-derivatives(HAUESSER- 

MANNand  Bauer),  A.,  i,  684. 
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Tetraphenylphosphorketobetaine,  and 
its  aalts  (Miohaelis  and  Kohleh), 
A.,  i,  596. 
2:3:5:  6-Tetraphenylpyridine  (  Wisli- 
CKNUs  and  Cakpenter),  A., 
i,  60. 
Tetraphenylurea,  formation  of  (Dixon), 

T.,  401. 
Tetrazodianisyl,  sulpliatc  and  chloride 

(Starke),  A.,  i,  589. 
Tetrazodianisylsulphonic   acid,   sodium 

salt  (Stakke),  a.,  i,  589. 
4 :  4'-Tetrazodiphenyl-3  :  3'-dicarboxylic 
acid  (BiJLOw  and  von   Reden),   A., 
i,  150. 
Tetrazolecarboxylic     acid,    and     amide 

(Thiele),  a.,  i,  171. 
Tetrazoline.     See  Dihydrotetrazine. 
Tetric  acid  {acrylacetdc  acid),   constitu- 
tion of ;  also  its  methylic  salt  (Con- 
rad and  Gast),  A.,  i,  114. 
Tetruret,   from   action  of  ammonia  on 
allophanazide  (Thiele  and  Uklfel- 
der).  A.,  i,  118. 
Thal6nite  from   Sweden    (Benedicks), 

A.,  ii,  765. 
Thalite     from     Lake     Superior    (Win- 
ch ell),  A.,  ii,  765. 
Thallium    in    marca.site     from     Poland 
(Antii'OFf),  a.,  ii,  667. 
cathodes,     pulverisation     of,     during 
electrolysis   (Bredig  and  Haber), 
A.,  ii,  78. 
action   of  hydrogen   sulphide    on,   in 
acid       solution       Z'Loczka),       A., 
ii,  100. 
action  of,  on  sulphuric  acid  (Adie), 
P.,  1899,  133. 
Thallium  azoimide  (Curtius  and  Ris- 
som),  a.,  ii,  92. 
chloride,  and  potassium  nitrate,  solu- 
bility of  mixtures  of  (Noyes),  A., 
ii,  10. 
lead   copper,    lead   nickel,    lead   iron, 
copper  barium,   and  nickel  barium 
nitrites  (Przibylla),  A.,  ii,  223. 
joersulpliate  (Foster  and  Smith),  A., 

ii,  747. 
arsenic      sulphide       (Loczka),      A., 
ii,  100. 
ThaUcedema  candidum,   constituents  of 

(Hesse),  A.,  i,  384. 
Thamnolic  acid  from  Thamnolia  vermi- 

cularis  (Hesse),  A.,  i,  381. 
Thaumasite    from    Skottvftng,    Sweden 

(Backstrom),  a.,  ii,  36. 
Thebaine,  derivatives  of  (Freund),  A., 
i,  307. 
heat  of  combustion  and  formation  of, 
and    of    combination   with    hydro- 
chloric acid  (Leroy),  A.,  ii,  631. 
detection  of  (Mrlzer),  A.,  ii,  193. 


Thebenine  (Freund),  A.,  i,  308. 
ethylic  ether.     See  Ethebenine. 
methylic  ether.     See  Methebenine. 
XJtopylic  ether.     See  Prothebenine. 
Theobromine,  homob-gues  of  (Brunner), 
A.,  i,  306. 
estimation  of  (Brunnee  and  Leins), 

A.,  ii,  261. 
separation  of  caffeine  from  (Brunner 
and  Leins),  A.,  ii,  261. 
Thermochemistry  : — 

Thermochemistry     of      the      nascent 

state  ( Berth elot),  A.,  ii,  283. 
Thermochemical        researches        on 
chloro-derivatives    of  the    acetio, 
benzoic,   and  salicylic  series  (Ri- 
vals), A.,  ii,  204. 
of  hydrocyanic    acid  and  cyanides 
(Berthelot),  A.,  ii,  737. 
Heat  absorbed  in  hydrolysis  of  undis- 
sociated  chlorine  (.Iakowkin),  A., 
ii,  737. 
energy  and  entropy  (Wiedeburg), 

A.,  ii,  545. 
mechanical  equivalent  of,  and  specific 
heats  of  gases  (Leduc),  A.,  ii,  725. 
Entropy,  change  of,  in  dissociation  of 
ammonium  double  chlorides  (Ma- 
tignon),  a.,  ii,  273. 
of   water   and  steam   (Starkwea- 
ther), A.,  ii,  271. 
Thermal  properties  of  7i-pentaEe(RosE- 

Innes  and  Young),  A.,  ii,  587. 

Temperature,  constant,  apparatus  for 

(Cady),  a.,  ii,  139;  (Run),  A., 

ii,  362. 

normal  room,  proposal  for  (Meyer- 

iiOFFER  and  Saunders),  A.,  ii,  7. 

influence  of,  on  chemical  equilibrium 

(Bodenstein),  a.,  ii,  637. 

influence  of,  on  refractive  index  of 

solutions  of  liydrochloric  acid  and 

alkali    chlorides    (Conroy),    A., 

ii,  717. 

variations  of,  in  the   human  body 

(PEMBHEYand  Nicol),  a.,  ii,  163. 

of    the    horse     (Woodhead),    A., 

ii,  309. 
of  the  mouth  after  exercise  (Pem- 

brey),  a.,  ii,  309. 
action  of,  in  the  dwarfing  of  plants 

(Bonnier),  A.,  ii,  686. 
action  of,  on  respiration  and  assimi- 
lation (Palladin),  a.,  ii,  686. 
Temperature  coefficient  of  dielectric 
constant  of  alcohols  (Abegg  and 
Seitz),  a.,  ii,  623. 
of  E.M.F.  of   cell  Pb  I  PbCla  |  CI, 

(Weber),  A.,  ii,  724. 
of  equilibrium  constant  for  solutions 
of  chlorine  in  water  (Jakowkin), 
A.,  ii,  737. 
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Thermochemistry  : — Heatof  formation^f.  ;  of  transformation  — t ;  of  decompositiun 
=  d.  ;  of  comhinatiun^ch.;  of  combustion  =  c.  ;  of  Tietdralisation  =  n. 


Critical  temperature  of  hydrogen  and 

nitrogen  (Dewar),  A.,  ii,  741. 
and  pressure  of  isopentane  (Young), 

A.,  ii,  633. 
Critical     constants     and     molecular 

weight,    relation  between    (Ber- 

thelot),  a.,  ii,  404. 
of  mixtures  of  ethane  with  alcohols 

and  water,  and  of  carbon  cZtoxide 

with  water   (Kuenen  and  Rob- 
son),  A.,  ii,  356. 
of     hexamethylene     (Young     and 

Fortey),    T.,    880 ;    P.,     1899, 

182. 
Critical  point  of  ;)-azoxyphenetoiI  and 
^-azoxyanisoil  (Hulett),  A.,  ii,  468. 
Transition    temperatures,    effect    of 

pressure     on      (Tammann),     A., 

ii,  635. 
of  p-azoxyanisoil,  and  influence  of 

benzophenone  on    (Schenck  and 

Schneider),  A.,  ii,  637. 
of    boracite    (Meyerh offer).    A., 

ii,  729. 
of   hydrates  of    ferrous    potassium 

sulphate   (KiisTER  and    Thiel), 

A.,  ii,  753. 
of    some     salts     (Richards     and 

Briggs),  a.,  ii,  355. 
Thermometers,  variation  of  zero  point 

of  (Marchis),  a.,  ii,  545. 
Thermal  expansion  of  liquid  sulphur 

dioxide  (Lange),  A.,  ii,  478. 
Heat  conductivity  of  liquids  (Aubel), 

A.,  ii,  354. 
of  various  kinds  of  glass  (Winkel- 

mann),  a.,  ii,  399. 
Heats,  specific,  of  gases,and  mechanical 

equivalent  of  heat  (Leduc),    A., 

ii,  725. 
of  some  organic  liquids  (Luginin), 

A.,  ii,  269,  354. 
and  velocity    of    crystallisation   of 

benzophenone,    betol    and   apiole 

(Tammann),  A.,  ii,  549. 
ratio  of,  for  ethane,  propane,    and 

zsobutane  (Daniel  and  Pierron), 

A.,ii,  725. 
ratio     of,     for     nitrogen     peroxide 

(Pochettino),  a.,  ii,  729. 
Latent    heat,    molecular,    of    iodine, 

solid  or  liquid  (Dewar),  P.,  1898, 

243. 
and  total  heats  of  water  and  steam 

(Starkwrathek),  a.,  ii,  270. 
Latent  heat    of   fusion,    influence  of 

temperature  or  pressure  on  (Tam- 
mann), A.,  ii,  399. 
molecular,  of  a-  and  )3-benzaldoxime 

(Cameron),  A,,  ii,  411. 


Latent  heat  of  fusion  and  velocity  of 
crystallisation  of  benzophenone, 
betol  and  apiole  (Tammann),  A,, 
ii,  549. 

of  chloral  hydrate  (Pope),  T., 
455. 

of  diphenylamine  and  naphthyl- 
amine  (Stillmann  and  Swain), 
A.,  ii,  728. 

of  lead  chloride,  lead  bromide,  silver 
chloride,  cadmium  chloride,  and 
bromide  (Weber),  A.,  ii,  724. 

of^-toluidine,  benzene  and  camphor, 
influence  of  pressure  on  (Hulett), 
A.,  ii,  469. 

of  water,  diethylamine  and  silver 
iodide  at  low  temperatures  (Tam- 
mann), A.,  ii,  635,  636. 

molecular,  of  zinc,  lead  and  silver 

halogen    salts    (Czepinski),    A., 

ii,  268,  269. 

Latent  heat  of  vaporisation  of  hydr- 

iodicacid  (Cottrell),  A.,  ii,  401. 

of  cadmium  (Weber),  A.,  ii,  725. 

of  some  organic  liquids  (Luginin), 
A.,  ii,  269',  354. 

of  zinc  and  cadmium  (Sutherland), 
A.,ii,  7. 
Heat    of   amalgamation    of    zinc   or 

cadmium  (Richards  and   Lewis), 

A.,  ii,  267. 
Heat  of  hydration  of  liquid  ammonia 
(Brrthelot),  a.,  ii,  727. 

of    ethylenediamine    (Berthelot), 
A.,  ii,  727. 
Heat  of  neutralisation  of  strong  bases 

and  acids,  and  electrolytic  dissocia- 
tion (Vaubel),  a.,  ii,  727. 
Heat  of  oxidation  of  salicylaldehyde 

to  salicylic  acid,  and  of  ^-hydroxy- 

benzaldehyde    to  ^-hydroxybenzoic 

acid  (DeliSpine  and  Rivals),    A., 

ii,  727. 
Heat  of  transition  of  jo  azoxyanisoil, 

j:?-azoxyphenetoil,   and  cholesterylic 

benzoate,  from  crystalline-liquid  to 

isotropic     form      (Hulett),      A., 

ii,  468. 
Thermochemical    data   for  aldehyde- 
ammonia   with   dilute    sulphuric 
acid    {cb.)    (de   Forcrand),    A., 
i,  109. 

for  interaction  of  aldehydes  with 
ammonia  and  with  pyridine  and 
quinoline  bases  (/. ),  (DelEpine), 
A.,  i,  186. 

for  aluminium  (c),  iron  (c),  and 
calcium  (c.)  (Ditte),  A.,  ii,  426. 

for  aluminium  bromide  (/.)  (BjfeKfi- 
toff),  a.,  iij  726. 
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Thermochemistry  : — Heat  of formatwn—f.  ;  of  traTisformtttion^t.  ;  of  cUcomposition 
-d.  ;  of  coinbination  =  ch.  ;  of  combiostion  =  c.  ;  of  neutralisation  =  n. 


Thermochemical  data  for  ammonio- 
silver  nitrate  (/.,  d.),  and  of  am- 
inonio-silver  oxide  (/.,  n.)  (Ber- 
THELOT  and  DeliSpine),  a., 
ii,  748. 

for  Moamylmalonic  acid  {n. )  ;  and 
with  solid  potash  (cb.)  (Massol), 
A  ,  ii,  143. 

for  azelaic  acid  {n.  and/.)  (Massol), 
A.,  ii,  353. 

for  butylmalonic  acid  potassium 
salt  (/.)  (Massol),  A., 
ii,  547. 

for  calcium  oxide  (/.),  calcium 
hydroxide  (/.),  and  lithium  and 
magnesium  oxides  (/.)  (Moissan), 
A.,  ii,  852. 

for  catechol  sodium  salts  (/.),  and 
phenol  sodium  salt  (/.)  (de  For- 
crand),  a.,  ii,  589. 

for  cholic  acid  (c,  /.),  amygdalin 
(c.,/.),  conicine(c.,  /.,  n.),  ethyl- 
enediamine  (/.,  n.),  its  hydrate 
(/.)  and  dihydrochloride  (/.) 
(Berthelot),  a.,  ii,  726. 

for  chromomonacetic  acid  {n.) 
and  chromodiacetic  acid  (n.) 
(Recoura),  a.,  ii,  662, 
663. 

for  codeine,  thebaine,  papaverine 
and  narcotine  (c,  /.,  and  n.), 
and  of  their  hydrochlorides  (cb.) 
(Leroy),  a.,  ii,  631. 

for  cyanic  acid  (/.),  and  carb- 
amide (/.)  (Berthelot),  A., 
ii,  142. 

for  dicyanodiamide  (c.,/.),  cyanur- 
amide(c.,  /.),  cyanomethine  (c, 
/.),  and  cyanethine  (c,  /.) 
(Lemoult),  a.,  ii,  546. 

for  fergusonite  (d.)  (Ramsay  and 
Travers),  a.,  ii,  35. 

for  hexamethylenetetramine  (/. ) 
(Del^pine),  a.,  i,  186. 

for  hydriodic  acid  (/.)  (Cottrell), 
A.,  ii,  401. 

for  hydrogen  and  oxygen  (cb.) 
(Platner),  a.,  ii,  628. 

for  lithium  carbide  (/.)  (Guntz),  A., 
ii,  24. 

for  lithium  chlorides,  ammoniacal 
(/.)  (Bonnefoi),  a.,  ii,  96. 

for  compounds  of  lithium  chloride 
and  methylamine  (/. )  (Bonnefoi), 
A.,  i,  185. 

for  metaformaldehyde  (/.),  and  para- 
formaldehyde (/.)  (Del^pine), 
A.,  ii,  142. 

for  morphine  (n.)  (Leroy),  A., 
ii,  632. 


Thermochemical  data  for  morphine  (/., 
c,  n.),  its  hydrate  (c,  w.),  and 
hydrochloride  (/, ),  and  woquino- 
line  and  ;;-toluidine  hydro- 
chlorides (/.)  (Leuoy),  a., 
ii,  465,  466. 

for  nitro-  and  rfmitro-mesitylene(c.) 
(Konowaloff),  a.,  i,  874. 

for  some  organic  compounds  (c.  and 
/.)  (Berthf.lot  and  Andri^),  A., 
ii,  400  ;(c.)(Zouboff),  A.,  ii,  589. 

for  potassium  silver  cyanide  and 
potassium  zinc  cyanide  (d.)  (Ber- 
thelot), A.,  i,  846. 

for  action  of  potassium  cyanide  on 
zinc  cyanide,  or  zinc  sulphide, 
and  of  hydrogen  sulphide  on  zinc 
potassium  cyanide  (t.)  (Berthe- 
lot), A.,  ii,  422. 

for  potassium  suberate  (/.),  potass- 
ium hydrogen  suberate  (/.),  and 
potassium  sebate  (/. ),  oxalate  (/. ), 
malonate  (/.),  succinate  (/.),  and 
gliitarate  (/.)  (Massol),  A.,  ii,  80. 

for  propylmalonic  acid  (n.),  and  its 
potassium  salt  (/.),  and  potassium 
ethylmalonate  (/.)  (Massol),  A., 
ii,  204. 

for  salicylic  acid  (c,  /.),  salicyl- 
aldehyde  (c,  /.),  ^-hydroxy beiiz- 
aldehyde  («.,/.)»  and  salicylhydr- 
amide  (c,  /.)  (Del^pine  and 
Rivals),  A.,  ii,  727. 

for  silicon  (c.)  (Campbell  and 
Hartman),  a.,  ii,  29. 

for  silver  aeetylide,  and  its  com- 
pounds with  silver  nitrate,  sul- 
phate, chloride,  and  iodide  (/.) 
(Berthelot  and  DELiftpiNE),  A., 
i,841. 

for  silver  amalgam  (/.)  (Ogg),  A., 
ii,  15. 

for  sodium  with  water  and  hydrogen 
sulphide  (cb.)  (de  Forcrand), 
A.,  ii,  589. 

for  sodium  percarbonate  (d.),  and 
sodium  carbonate  (c?.)(Tanatar), 
A.,  ii,  482. 

for  sodium  hydroxybenzoates  (f.) 
(Massol),  A.,  ii,  853. 

for  sodium  oxide  (/. ),  and  potass- 
ium oxide  (/.)  (DE  Forcrand), 
A.,ii,  588. 

for  sodium  s^tJoxide  (/.),  and  per- 
oxide (/.)  (de  Forcrand),  A., 
ii,  141. 

for  trimetaphosphoric  acid  (n. ), 
(Tanatar),  a.,  ii,  417. 

for  zinc,  lead,  and  silver  halogen 
salts  (/. ),  (UZEi'iNSKi),  A.,  ii,  268. 
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Thermochemistry  : — 

Heat  of   solution   (Van   Laar),    A., 

ii,  545. 
calculation  of  (Platneh),  A.,  ii,  628. 
of  ammonio-silver  nitrate,   or  oxide 

(Berthelot  and  Del^pine),  A., 

ii,  748. 
of  isoamylmalonic  acid,    and  of  its 

potassium     salt     (Massol),     A., 

ii,  143. 
of  bromal  hydrate  (Pope),  T.,  460. 
of  butylmalonic  acid  and  its  potass- 
ium salt  (Massol),  A.,  ii,  547. 
of  calcium  oxide  in  hydrochloric  acid 

(Gaiitier),  a.,  ii,  400. 
of  undissociated   chlorine   (Jakow- 

kin),  A.,  ii,  737. 
of  codeine,  and  of  codeine,  thebaine, 

papaverine  and  narcotine  hydro- 
chlorides (Leroy),  a.,  ii,  632. 
of  conicine  and   its  hydrochloride, 

and  of  ethylenediamine    and    its 

hydrate       and       dihydrochloride 

(Berthelot),  A.,  ii,  726. 
of  gases  (Schiller),  A.,  ii,  357. 
of  glycoUonitrile,    lactonitrile,   and 

nicotine  (Berthelot  and  Andh^), 

A.,  ii,  401. 
of  hydriodic  acid  (Cottrell),  A., 

ii,  401. 
of    cast     irons     containing    silicon 

(Campbell  and  Hartman),    A., 

ii,  29. 
of   lithium    chlorides,    ammoniacal 

(Bonnefoi),  a,,  ii,  96. 
of  morphine   and   its   hydrate   and 

salts  ;  and  of  morphine  in  caustic 

potash     solution     (Leroy),     A., 

ii,  465,  466. 
of  potassium  azelates  (Massol),  A., 

ii,  353. 
of  propylmalonic  acid  and    of    its 

potassium     salt    (Massol),     A., 

ii,  204. 
of  sodium  oxide  and  potassium  oxide 

(de  Forcrand),  a.,  ii,  588. 
of  sodium  trimetaphosphate,  and  of 

silver  metaphosphate  (Tanatar), 

A.,  ii,  417. 
of  suberic  acid,  of  its  potassium  and 

potassium  hydrogen   salts,  and  of 

potassium  sebate   (Massol),    A., 

ii,  80. 
Heat   of  dilution   involved   in   cryo- 

scopicdepression(KiSTiAKOWSKi), 

A.,  ii,  730. 
and     dissociation     ot     electrolytes 

(NoYEs),  A.,  ii,  401. 
of  amalgams,  influence  of,  on  electro- 
motive force  (Cady),  A.,  ii,  395. 
of  nitric  acid    (Berthelot),    A., 

ii,  285. 


Thermochemistry  : — 

Heat  of  dilution  of  organic  silver  salts 

(VAN  Laar),  A.,  ii,  11. 

of  solutions  (Schiller),  A.,  ii,  357. 

of  concentrated   solutions   of    salts 

(DuNNiNGTON    and     Hoggard), 

A.,ii,  728. 

of  saturated  solutions  of  salts  (Pol- 

lok),  p.,  1899,  8. 
of  sulphuric  acid  (Berthelot),  A. , 
ii,  271. 
Thialdine,  from  the  action  of  hydrogen 
sulphide  on   ethylideneimine   (Del^- 
pine),  a.,  i,  327. 
Thiazyhsobutyric   acid,    amino-,  meth- 
ylic  salt,   from  action  of  thiourea  on 
methylic  7-cyanodimethylacetoacetatc 
(Conrad  and  Cast),  A.,  i,  258. 
Thinolite,  from  the  United  States  (Ed- 
wards), A.,  ii,  303. 
Thioallophanic  acid  derivatives,  nomen- 
clature of  (Dixon),  T.,  392. 
3-Thio-bis-l-phenyltriazole  (Pellizzari 

and  Ferro),  A.,  i,  550. 
3-Thio-bis-l-;?-tolyltriazole  (Pellizzari 

and  Ferro),  A.,  i,  551. 
Thiobiurets,  nomenclature  of  (Dixon), 

T.,392. 
TMocarbamide,  action  of  chromic  acid 
and  potassium  chromate  on  (Oechs- 
ner  de  Coninck),  a.,  i,  244. 
action   of   ethylic  dioxysuccinate   on 
(GEiSENHEiMERand  Anschutz),A., 
i,  575. 
conversion  of,  into  ammonium   thio- 

cyanate  (Waddell),  A.,  ii,  410. 
oxidation  of  (Oechsnerde  Coninck), 
A.,  i,  420. 
Thiocarbimides,   behaviour  of,    towards 
phenylhydrazine    and    its  derivativtfs 
(Marckwald),  a.,  i,  503. 
Thiocarbonyl-)8-o-aminophenylbenzimid 
azole (von Niementowski),  A.,  i,  647. 
Thiocarbonylphenylcarbazinic        acid, 
chloro-,    ethylic   salt   of  (BuscH  and 
Stern),  A.,  i,  957. 
Thiocyanhydrins,  formation  of,   by  the 
action   of   potassium   thiocyanate  on 
chlorhydrins  (Engle),  A.,  i,  3. 
Thiocyanic      acid,     ammonium      salt, 
conversion   of,   into    thiocarbamide 
(Waddell),  A.,  ii,  410. 
potassium  salt,  action  of,  on  aliphatic 
chlorhydrins  (Engle),  A.,  i,  3. 
action  of,  on  silver  nitrate  dissolved 
in     pyridine     (Naumann),     A., 
ii,  423. 
methylic,  ethylic,  n-  and  i50-propylic, 
benzylic,    and    chlorethylic     salts, 
action  of,  on  ethylic  cupracetoacet- 
ate  and  sodacetoacetate  (Kohler), 
A.,  i,  737. 
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Thiocyanic  acid,  phenylic  salt,  absorption 

of  argnii  l)y  (Berthelot),  A.,  ii,  653. 
ojS-Thiocyano-a  acetylpropylic    alcohol. 

See     a-Acetylpropylic  alcohol,    afi-di- 

thiocyano-. 
a-Thiocyanopropylenic      glycol.        See 

Propylenic  glycol,  a-thio:yauo-. 
a)8-Tliiocyanopropylic  alcohol.     See  Pro- 

pylic  alcohol,  ajS-dithiocyaiio-. 
ay-Thiocyanowopropylic    alcohol.      See 

tso-Propylic  alcohol,  a7-cJithiocyano-. 
Thiodiazole-2 : 6-disulphonic  acid  (Busch 

and  Ziegelk),  A.,  i,  826. 
Thiodiazole-2  :  5-dithiol,    aminobenzylic 

ether  arnl  its  salts  and  diazochloride  ; 

dimethylic  and  dibi-nzylic   ethers   of, 

and  its  c^t'sulphide  and  a  polysulphide 

(BusoH  and  Ziegelk),  A.,  i,  825. 
Thiodiazolethiolsulphamine,  mono- 

benzylic  ether  of  (  P.usch  and  Ziegele), 

A.,  i,  826. 
Thioglycollic  ^cid,  foi-mation  of  (Dixon), 

T.,  398  ;  P.,  1899,  63. 
Thiolcarhamic   acid,    methylic,    ethylic, 

zsopropylic,  isobutylic,    and   isoamylic 

salts   (Wheeler  and    Barne.s),    A., 

i,  797. 
2-Thio-7-methylpurine    (Fischer),    A., 

i,  175. 
Thioncarbamic   acid,  methylic,  ethylic, 

tsobutylic  and  ^A•oalnylic  salts,  and  the 

action    of    alkylic    iodides    on    them 

(Wheeler  and  Barnes),  A.,  i,  797. 
Thionyl-^-amido-benzylmethylaniline, 

-diethylaniline   and    -dimethylaniline 

(Francke),  a.,  i,  46. 
Thionyl-l-amidodinaphthylamine 

(Francke),  A.,  i,  46. 
Thionylamidodiphenylamine  (Francke), 

A.,  i,  46. 
Thiophanic     and     Thiophaninic     acids 

(Hesse),  A.,  i,  383. 
Thiophen,  absorption  of  argon  by  (Ber- 
thelot),  a.,  ii,  653. 

dimercnric     hydroxyacetate     and    di- 
acetate  (Dimrotii),  A.,  i,  428. 

amino-,  acetyl  derivative  of  (Rimini), 
A.,  i,  872. 
Thiophten,  formation  of,  from  action  of 

phosphorus    trlsulphide    on    acbnitic 

acid  and  its  sodium  salt  (Hanna  and 

Smith),  A.,  i,  577. 
Thiosemicarbazides,  distinction  between 

stereoisomerides  by  means  of  carbonyl 

chloride  (Mauckwald),  A.,  i,  503. 
Thiosinamine.     See  Allylthiocarbamide. 
Thomsonite,   vapour  pressure  of  (Tam- 

mann),  a.,  ii,  8. 
Thorium,    extraction    of    (Wyrouboff 
and  Verneuil),  A.,  ii,  105. 

radiation     from     (Becquerel),     A., 
ii,  394, 


Thorium  carbide  (MoissAN  and  6tard), 

A.,  ii,  227. 
tetrachloride  and   ^rabromide,  com- 
pounds of,  with  amines (Matthkws), 

A,,  ii,  295,  296. 
nitrates  (Wyrouboff and  Verneuil), 

A.,  ii,  225. 
Thujetin,  formula  and  acetyl  derivative 
of  (Perkin),  T.,  829  ;  P.,  1899,  161. 
Thyme,  oil  of  (Labbi^),  A.,  i,  621. 
Thymegol     (o-nitrothymol-p-sulphonate 
of  mercury  and  potassium)  (Gautrk- 
let),  a.,  i,  802, 
Thymine   from  various  sources   (Gule- 

witsch),  a.,  i,  834. 
Thymol,  from  oil  of  Monarda,  punctata 

(Kremers    and    Hendricks),    A., 

i,  770. 
melting  point  of,  influence  of  pres-sure 

on  (Hulett),  a.,  ii,  469. 
crystalline  forms  of  (Pope),  T.,  464. 
depression  of  freezing  point  of  o-nitro- 

phenol  hy  (Ampola  and  Rimatori), 

A.,  ii,  353. 
depression  of  freezing  point  of  solu- 
tions  of    ethereal    salts   in    super- 
cooled ;      by      amylic      propionate 

(Schall),  a.,  ii,  640. 
solid  solutions  of  menthol  in  (Garelli 

and  Calzolari),  A.,  ii,  732. 
condensation   of,  with   benzoin  (Japp 

and    Meldrum),     T.,    1037  ;     P., 

1899,  167. 
elimination   of,    as   thymolglycuronic 

acid  (Katsuyama  and  Hata),  A., 

A.,  ii,  117. 
Thymolglycuronic  acid,  formation  of,  in 

the     organism     (Katsuyama    and 

Hata),  A.,  ii,  117. 
c^ichloro-    (Katsuyama    and   Hata), 

A.,  ii,  117. 
Thymolphenolquinone     (Biltris),     A., 

i,  199. 
Thymol-;>-sulphonic     acid    (Stebbins), 

A.,  i,  604. 
behaviour  of,  towards  diazonaphthionic 

acid  (Stebbins),  A.,  i,  916. 
Thymoquinone,  formation  of  (Biltris), 

A.,  i,  199. 
Thymylic     carbamate,     preparation     of 

(Morel),  A.,  i,  876. 
chlorocarbonate(BARRAi.  and  Morel), 

A.,  i,  747,  802. 
Thyroid  gland,  chemistry  of  the  (Roos), 

A.,  ii,  232. 
functions  of  the  (Blum),  A.,  ii,  115. 
physiology     of     the     (Blum),      A., 

i"i,  779. 
active   substance   of  the   (Roos),    A., 

ii,  779. 
nature  of   iodine    compound    in    the 

(Blum),  A.,  ii,  164. 
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Thyroid    gland,    the     proteids    of    the 

(OsAVALD),  A.,  ii,  439. 
Thyroiodin.     See  lodothyrin. 
Tiglic  acid.     See  Pentenoic  acid. 
Tiglonitrile  {a-7netkylcrotononitrile),  and 
dimethylamine   derivative     (Henry), 
A.,  i,  568. 
Tin,  atomic  weight  of  (Landolt,  Ost- 
WALi),  and  SEUBErvT),  A.,  ii,  87. 
cathodes,     pulverisation     of,     during 
electrolysis   (Beedig  and  Habkr), 
A.,  ii,  78. 
hylotropic-isomeric  forms  of  (Schaum), 

A.,  ii,  733. 
partition    of,    in    lead -zinc    mixtures 

(Bancroft),  A.,  ii,  470. 
action  of,   on   sulphuric  acid  (Adie), 
P.,  1899,133. 
Tin  amalgams,  of  different  concentrations, 
electromotive  force    between   (Cad\), 
A.,  ii,  395. 
Tin    alloys,    with     antimony,     arsenic 
and  phosphorus  ;  antimonide,  arsen- 
ide,  aud    phosphide  (Stead),    A., 
ii,  32,  33. 
with  calcium  (Moissan),  A.,ii,  154; 
(Tarugi),  A.,ii,  749. 
Tin  salts,  absorption  of  Rontgen  rays  by 
(Hubert     and      Reynaud),  *   A., 
ii,  586. 
reduction    of,    with    calcium    carbide 
(Tarugi),  A.,  ii,  749. 
Tin  arsenide  (Stead),  A.,  ii,  33. 
phosphide  (Stead),  A.,  ii,  33. 
Stannic     arsenite     (Reichard),     A., 
ii,  23. 
bromide,  as  a  solvent  in  molecular 
weight   determinations  ;   chloride 
and  iodide,  solutions  of,  in  stannic 
bromide  (Garelli),  A.,  ii,  271. 
chloride,    molecular    weight   of,    in 
nitrobenzene  (Kahlenberg  and 
Lincoln),  A.,  ii,  397. 
electrolysis  of  solutions  of  (Dit- 
tenbkrger    and    Dietz),    A., 
ii,  629. 
and    iodide    (Lenormand),    A., 
ii,  33, 
chloriodide,  and  a  substance  formed 
from,     in     ether     and    alcohols 
(Lenormand),  A.,  ii,  33. 
chloriodides        and        bi'omiodides 
(Lexormand)  a.,  ii,  754. 
dioxide,  action  of  alkali  oxalates  on 
(Rosenheim    and    Platsch),    A., 
i,  572. 
Stannic  acid,  colloidal  (Lottermoser), 

A.,  ii,  558. 
Stannous  ortharsenite  (Reichard),  A. , 
ii,  23. 
azoimide  (Curtius  an4  RlssoM),  A., 


Tin:— 

stannous   chloride,   molecular  weight 
of,    in   urethane   (Castoro),    A., 
ii,  360. 
reactions    of,    in    organic    solvents 

(JSTaumann),  a.,  ii,  423. 
lead  iodide J^Mosnier),  A.,  ii,  222. 
Tin,  organic  compounds  : — 

Stannitartaric  and  stannicitric  acids, 
salts    of    (Henderson,    Orr,    aud 
Whitehead),    T.,   556;  P.,    1899, 
108. 
Tin  dioxide  ^'-toluidine  (Thiele  and 
Dimroth),  a.,  i,  427. 
Tin,  detection,  estimation,  and  separa- 
tion of  :— 
detection  of  (Ducommun),  A.,  ii,  338. 
detection      of,     in      mineral     waters 

(Garrigou),  a.,  ii,  616. 
estimation  of,  in  commercial  antimony 
(Pattinson  and   Pattinson^    A., 
ii,  62. 
estimation  of,  in  alloy  with  antimony 

(Fraenkel),  a.,  li,  524. 
estimation  of,  in  presence  of  copper, 
lead,  and  phosphorus  (Fraenkel), 
A.,  ii,  524. 
estimation  of,  in  tin  ores  (Campbell 

and  Champion),  A.,  ii,  62. 
estimation  of,  in  tin  plate  (Job),  A., 

ii,  61. 
separation  of  antimony  from  (Borne- 

mann),  a.,  ii,  615. 
separation  of  copper,  iron,  lead,  and 
zinc  from  (Langmuir),  A.,  ii,  522. 
separation  of  mercury  from  ( Jannasch 
and  Devin),  A.,  ii,  59. 
Tin  plate,  estimation  of  lead  in  (Carles), 

A.,  ii,  183. 
Tissues,    animal,    reducing     power     of 

(Holier),  A.,  ii,  374. 
Titanium  in    peat  (Baskerville),  A., 

ii,  666. 
Titanium    trichloride    (Polidori),   A., 
ii,  295. 
nitride  (Matthews),  A.,  ii,  296. 
dioxide  "favas"  from  Brazil (Hussak), 
A.,  ii,  432. 
compounds  of,  with  sulphuric  acid 

(Blondel),  a.,  ii,  556. 
"hydrated,"  from  Brazil  (Hussak), 
A.,  ii,  432. 
Titanic    acid,    compounds    of,    with 
chromic      acid       (Blondel),      A., 
ii,  369. 
Titanitartaric,  Titanicitric,  and  Titani- 
mucic  acids,  salts  of  (Henderson, 
Orr,  and  Whitehead),  T.,   556; 
P.,  1899,  108. 
Tobacco,     estimation     of     non-volatile 
organic     acids    in     (Kiss;,iNG),    A., 
ii,  821. 
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{Toluene  comjwunds  Afc  =  l). 
Tobacco,     estimiition     of     nicotine    in 
(Kelleu),    a.,    ii,    194  ;    (Hefel- 
mann),  a.,  ii,  261. 
See  also  Agricultural  chemistry. 
Tolane,  p-diamino-,  action  of  chlorine  on 

(Zincke),  a.,  i,  616. 
i?-Toluacetodinitrilephenylhydrazone 

(Skidel),  A.,i,  139. 
^-Tolualdehyde,  and  m-nitro-,  and  its 
phenylhydrazone,  and  o-  and  jt7-nitro-, 
and  ^-sulphophenylhydrazone,  and 
o-nitro-  (Hanzlik  and  Bianchi),  A., 
i,  597. 
Tolualloxazine,  reduction  of  (Kuhling), 

A.,  i,  722. 

o-Toluamide,  w-chloro-5-nitro-  (Gabriel 

and  Landsberger),  A.,  i,  133, 

;7-nitro-  (Landsberger),  A.,  i,  210. 

Toluamides,  o-,  m-,  and  p-,  hydrolysis  of 

(Reid),  a.,  i,  508. 
jo-Toluanilide,  thio-  (Bamberger),  A., 

i,  694. 
Toluene   in  lignite  tar  (Oehler)»  A., 
i,  816. 
molecular  weight  of.  in  carbon  tetra- 
chloride or  alcohol  (Speyers),  A., 
ii,  468. 
boiling  point  and    melting  point   of 
(Ladenburg    and    Krugel),    A., 
ii,  545. 
fractionation    of    mixtures    of,    with 

benzene  (Young),  T.,  682. 
depression  of  freezing  point  of  o-nitro- 
phenol  by  (Ampola  and  Rimatori), 
A.,  ii,  353. 
vapour  pressures   of  solutions  of,  in 
carbon     tetrachloride    (Lehfeldt), 
A.,  ii,  633. 
vapour  pressures  of  mixtures  of,  with 
benzene,    carbon    tetrachloride,    or 
alcohol  (Lehfeldt),  A.,  ii,  11. 
diffusion  coefficient  of,  across  vulcan- 
ised    caoutchouc     (Flusin),      A., 
ii,  205. 
distribution  ratio  of  mercuric  chloride 
between   water  and  (Brown),   A., 
ii,  83. 
absorption  of  argon  by  (Berthelot), 

A.,ii,  653. 
condensation     of,    with    phenyloxan- 
thranol,   with   phthalyl   dichloride, 
and  with  tolyl-3-methyloxanthranol 
(Guyot),  a.,  i,  295. 
Toluene,    bromo-,   ^-chlorobromo-,   and 
chloroc^ibromo-,  preparation  of  (Co- 
hen   and    Dakin),    T.,    894;    P., 
1899,  183. 
coco-bromowonitro-,  and  its  sodium  salt 

(Hantzsch  and  Veit),  A.,  i,  402. 
2-chloro-4-bromo-   (Melchiker),    A., 
i,  208. 


{Toluene  compounds  Me  =  \). 
Toluene,    «-</ifluorochloro-,   &>-<rtfluoro-, 
and   w-^/vfluoro-m-nitro-  (Swarts), 
A.,i,  197. 
«-nitro-  {phenylniiromethane)  (KoNO- 

waloff),  a.,  i,  733,  873. 
o-nitro-,  electrolytic  reduction  of  (Elbs 

and  Kopp),  A.,  i,  270. 
_p-nitro-,  electrolytic  reduction  of  (Lon), 
A.,  i,  123  ;  (ELB.S  and  Kopp),  A., 
i,  270. 
oxidation    of,    with     cliromic    acid 
(Oechsner    de     Conixck    aud 
Combe),  A.,  i,  347. 
co-isonitro-(pJienyIisonUromethane),aud 
w-iso-dimtro-  (Hantzsch  and  Veit), 
A.,  i,  402. 
3'-oTolueneazoindazole(  Bamberger  and 

VON  Goldberger),  a.,  i,  54  5. 
2  :  3-Toluenedioxime      and      3  : 4-Tolu- 
enedioxime  (Zincke  and  Schwaez), 
A.,  i,  751. 
jj-Toluenesulphodimethylenimide  (How- 
ard and  Marckwald),  A.,  i,  749. 
j:)-Toluenesulphonacetic  acid  and^-Tolu- 
enesulphonacetoacetic    acid,    ethylic 
salts  (Kohler  and  MacDonald),  A., 
i,  907. 
o-Toluenesulphonic  sulphide,  ^risulphide, 
and  ^e^rasulphide  (Troeger  and  Hor- 
nung),  a.,  i,  905. 
^-Toluenesulphonic  chloride  and  diethyl- 
amide (Marckwald  aud  Droste- 
Huelshoff),  a.,  i,  290. 
sulphide,  (Zi'snlphide,  ^rtsulphide,  and 
^e^rasulphide   (Troeger  and   Hor- 
nung),  a.,  i,  905. 
^-Toluenesulphonomalonic     acid      and 
^-Toluenesulphonosodiomalonic  acid, 
ethylic    salts     (Kohler    and    Mac- 
Donald),  A.,  i,  907. 
^-Toluenesulphotrimethyleneimide 
(Marckwald    and    Droste-Huels- 
hoff),  a.,  i,  290. 
o-Toluic  acid,  cyano-,  substance  obtained 
from,  on  heating  (Mathews),  A., 
i,  57. 
jo-nitro-  (Landsberger),  A.,  i,  210. 
Wi-Toluic    acid,    amylic     salt,    density, 
specific    rotation    and   refraction  of 
(GuYE  and  Babel),  A.,  ii,  719. 
w-^rifluoro-,    and  its  salts  (Swartz), 
a.,  i,  197. 
i^j-Tolnic   acid,   formation   of  (Collet), 
A.,  i,  434. 
^-toluidide,  and^-thio-  (Bamberger), 
A.,  i,  694. 
0-  and  ?n-Toluic  acids,  menthol  salts  of, 
optical  activity  and  molecular  volume 
of  (Tschugaeff),  a.,  ii,  3. 
0-  and  m-Tolnic  chlorides  (Klages  and 
Lickroth),  a.,  i,  599, 
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( Toluene  compounds  Mc  =  1). 
Toluic  chlorides,  a-,  ?«,-,  and  p-,  prepara- 
tion, and  melting  and  boiling  points  of 
(Frankland  and  Aston),  T.,  494. 
o-Toluidine,  compounds  of,  with  metallic 
salts  (Matthews),  A.,  ii,  296. 
condensation    of,     with     aZ-dibrorao- 
pentane  (Scholtz  and  Friemehlt), 
A.,  i,  541. 
3-nitro-  (Gnehm   and   Blumek),    A., 
i,  266. 
m-Toluidine,  a>-<rifluoro-,  and  its  acetyl 

derivative  (Swakts),  A.,  i,  197. 
^J-Toluidine,    formation    of    (Lob),    A,, 
i,  123. 
latent  heat  of  fusion  of,  influence  of 

pressure  on  (Hulett),  A.,  ii,  469. 

action  of  ozone  on  (Otto),  A.,  ii,  282. 

action  of  methylic  c^tcliloroxalate   on 

(Anschutz  and  Stiepel),  A.,  i,  573. 

velocily  of  diazotisation  of  (Hantzsch 

and  Schumann),  A.,  ii,  550. 
condensation    of,     with     a5-£^?bromo- 
pentane  (Scholtz  and  Friemehlt), 
A.,  i,  541. 
hydrochloride,    heat   of    formation   of 

(Leroy),  a.,  ii,  466. 
j:?-tolylc?tthiocarbamate(HuGERSHOFF), 
A.,  i,  886. 
p-Toluidine,    m-nitro-,    electrolytic    re- 
duction of  (Elbs  and  Schwarz),  A., 
i,  270. 
0-   and  ^-Toluidine,   hydrochlorides    of, 
action  of  chromic  acid  on  (Oechsner 
DK  Coninck  and  Combe),  A.,  i,  244. 
0-,  m-,  and  ^-Toluidine  mercurichlorides 
(Swan),  A.,  i,  38,  39. 
stannochlorides  and  ^-toluidine  stanni- 

chloride  (Slagle),  A.,  i,  40. 
zincochlorides,       and      zincobromides 
(Base),  A.,  i,  40. 
o-Toluidiiie-3-8ulphoiiicacid(CAZENEUVE 

and  MoREAu),  A.,  i,  431. 
o-Toluidine-5-sulphonic    acid,     3-nitro- 
[NH2  :  NO2  :  SO3H  =  2 :  3  :  5J   (Gnehm 
and  Blumer),  A.,  i,  266. 
^-Toluidine-o-    and    wi-sulphonic    acids 
(Cazeneuve  and  Moreau),  A.,  i,  431. 
^-Toluidinoacetic  acid,  nitrile  and  amide 
and     nitroso-derivative     of    the     last 
(Miller,  Plochl,    and  Sieber),  A., 
i,  128. 
p-Toluidino-oxalic  acid,  amino-,  methylic 
salt    (Anschutz    and    Stiepel),   A., 
i,  573. 
o-Toluonitrile,  ^-nitro-,  and  jo-amino-  and 

its  salts  (Landsberger),  A.,  i,  210. 
??i-Toluoiiitrile,    a)-^?'^fluoro-    (Swarts), 

A.,  i,  197. 
0-,   m-,   and  ^-Toluonitriles,    action    of 
cuprous    chloride    on    (Habaut),    A., 
i,  557. 


(Tolyl  com2JOU7ids  Me  =  l). 
^-Toluoylcarbinyl  acetate  (Collet),  A., 

i,  434. 
Toluoylmalic    acids,    0-,    m-,    and   p-f 
methylicandethylicsiilts,  preparation 
and  specific  rotations  of  (Frankland 
and  Whauton),  T.,  341  ;  P.,  1899, 
26. 
methylic  and  ethylic  salts,  molecular 
volumes  of  (Frankland),  T.,  349. 
^-Toluoylmethylcarbinyl    acetate    (Col- 
let), A.,  i,  434. 
Toluoyltartaric  acids,   0-,   m-,  and  p-, 
ethylic    salts,   molecular    volumes    of 
(Frankland),  T.,  349. 
Toluquinone,  4-bromo-,  [Ogt  Br  =  2  :  5  :  4] 

(K EHRMANN  and  EiJST),  A  ,  i,  129. 
Toluquinoneoxime,  4-bromo-,  two  forms 
of,    and   their   acetyl   and   benzylic 
derivatives  (Kehrmann  and  Rust), 
A.,i,  129. 
4-chloro-,   two    forms    of,    and    their 
acetyl  derivatives  (Kehrmann  and 
Tichvinsky),  a.,  i,  129. 
Toluquinone-o-oxime,  and  its  silver  and 
methyl  derivatives,  and  the  dibromide 
of  the  latter  (Bridge  and  Morgan), 
A.,  i,  130. 
Toluquinone-m-oxime,    and    its    silver, 
methyl,  acetyl  and  benzoyl  derivatives 
(Brid' E  and  Morgan),  A.,  i,  130. 
o-ToIylacetic  acid,  condensation  of,  with 
phthalic  anhydride  (Bethmann),  A., 
i,  520. 
2?-Tolylacetodinitrile    oxime    (Seidel), 

A.,  i,  139. 
^-Tolylacetylene  {i-viethylstyrene),  3-w- 
c^Mtro-  (Hanzlik  and   Bianchi),  A., 
i,  891. 
^-Tolylacrylic    acid     {^-methyl cinnamic 
acid),  ?ri-nitro-,    and   salts  (Hanzlik 
and  Bianchi),  A.,  i,  891. 
o-Tolylaminoacetic  acid,    and  dic\\\oro- 

derivative  (Hentschel),  A.,  i,  815. 
p-1o\yl  anilinomethyl  ketone  (Collet), 

A.,  i,  55. 
^-Tolyl-i^-aziminoaminobenzene,  and  its 
salts    and     acetyl    derivative    (WiLL- 
GRRODT  and  Daunkr),  a.,  i,  825. 
^-Tolyl-<//-aziminobenzene  (Willgerodt 

and  Klein),  A.,  i,  882. 
^-Tolyl-i^-aziminonitrobenzene     (Will- 
gerodt      and       Dauner),       A., 
i,  824. 
and  salts  (AVillgerodt  and  Klein), 
A.,  i,  882 
4-j^-Tolylbenzaldeliyde    (Weiler),     A., 

i,  519. 
j3-Tolylbromopropylsulphone    (Troeger 

and  Uhde),  A.,  i,  608. 
o-Tolylcarbamic    acid,    5-nitro-  and   4- 
nitro-  (Vittenet),  A.,  i,  767. 
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( Tolyl  compounds  Me  =  1 ), 

p-Tolylcarbamic  acid,  m-nitro-,  and 
o-nitro-,  ethylic  salts  (Vittenet),  A., 
i,  757. 

0-,  W-,  aud  ;?-Tolylcarbamides,  and 
nitroso-derivatives  (Waltiier  and 
Wlodkowski),  a.,  i,  590,  591. 

o-Tolylcarbimide,  5-nitro-  and  4-nitro- 
( Vittenet),  A.,  i,  757. 

p-Tolylcarbimide,  m-nitro-,  and  onitro- 
(Viitenrt),  A.,  i,  757. 

jy-Tolyl  cbloromethyl  ketone  (Collet), 
A.,  i,  55. 

4-Tolyl-4  chlorophenyltliiosemicarb- 
azide.   the    irnidodiazolone   and    thio- 
diazolone  (Marckwald),  A.,  i,  504. 

Tolyl-4-chloropho8phine,  2-chloro-  (  Mel- 
chiker),  a.,  i,  207. 

;»-Tolylchlorostibine  (  Hasenbaumer), 
A.,  i,  209. 

2-Tolyliwcoumarin  (Bethmann),  A., 
i,  520. 

2-Tolyldihydroisocouinariii,  and  bromo- 
derivative  (Bethmann),  A.,  i,  520. 

7?-Tolyldithiocarbazinic  acid,  metliylic 
and  ethylic,  and  benzylic  salts  (BuscH 
and  Lingenbrink),  A.,  i,  953. 

iJ-Tolyhsodithiodiazolone,  aud  its  meth- 
iodide  (BuscH  and  Lingenbrink),  A., 
i,  954. 

p-Tolyldithiodiazolone-sulphonic  acid, 
-hydrosulphamine,-dimethylhydrosul- 
phamine,  and  ethylhydrosulphamine 
(BuscH  and  VON  Baur-Breitenfeld), 
A.,  i,  951. 

o-Tolyldithiodiazolonetbiol,  and  its 
methylic  ether,  c?isulphide,  and 
jo-aminophenylic  ether  (Busch  and 
Munkrr),  a.,  i,  952. 

^-Tolyldithiodiazolonethiol,  and  its 
metliylic  ether,  c^iisulphide,  and  acetyl 
and  benzoyl  derivatives,  and  ^;-amino- 
phenylic,  and  mothylaminophenylic 
ethers,  with  their  nitrosaniine  deriva- 
tives and  azo-dye  (Busch  and  von 
Baur-Breitenfeld),  A.,  i,  951. 

?n-Tolylenedianiine,  action  of,  on  red 
blood  corpuscles  (Lapicque  and  Vast), 
A.,  ii,  504. 

Tolylenedimethylcarbamide.        See 
2:1':  B'-Trimethylbenzitnidazolone. 

Tolylenedimethyldiamine  [NMeg-.  NHg 
=  2:4]  (Gnriim  and  Blumer),  A., 
i,  266. 

1:2:  3  Tolylenefurazan,  1 . 3  :4-tolylene- 
furazan  (Zincke  and  Sciiwarz),  A., 
i,  751. 

Tolylenemetbyl-blue      hydrochloride 
(Gnehm  and  Blumer),  A.,  i,  266. 

Tolylenemetliyldiamine  [N H  M  o  :  N  Hj 
—  2:4],  and  sulphate  (Gnehm  and 
Plumer),  A.,  i,  266, 


( Tolyl  compotmds  Me  =  1 ). 
;j-Tolyletliylideneoxyc?/cZ(7triazaii   ( Vos- 

wiNCKEL),  A  ,  i,  959. 
2-Tolylethylthiosemicarba2ide  (Marck- 
wald), A.,  i,  505. 
0-   and   jy-Tolylglucoside    (Ryan),    T., 

1056;  P.,  1899,  196. 
0-      and      ;o-Tolylglycinyl-carbamide8, 

-j?)-ethoxyplienylcarbamide8,     -ethyl- 

urethanes,     and     -phenylcarbamides 

(Frkrich.s  and  Beckurts),  A.,  i,  806. 
j[?  Tolylglyoxylic    acid    (Vekley),    A., 

i,  207. 
2?-Tolylhydrazine,       ?n-nitro-,       hydro- 
chloride (Zincke  and  Schwarz),  A., 

i,  751. 
o-Tolylbydroxylamine,    preparation    of 

(Haber),  a.,  i,  270. 
Tolylhydroxynaphthazinedisulplionic 

acid,    sodium   salt    (Hantower   and 

Tauber),  a.,  i,  6.3. 
o-Tolylic     carbamate,     preparation     of 
(Morel).  A,,  i,  876. 

carbonate,  oxidation  of  (Cazeneuve), 
A.,  i,  296. 
0-      and      p-Tolylic       chlorocarbonates 
(Barral  and  Morel),  A.,  i,  747, 
802. 

mercuric     chloride     (Dimroth),     A., 
i,  428. 

^Wsulphides  (Troeger  and  Hornung), 
A.,  i,  906. 
0-,  m-,  and   ;o-Tolylic  ethylic  carbonate 

(Morel),  A.,  i,  875,  876. 
ji?-Tolylidene  diacetate,  ?/i-nitro-  (Hanz- 

LiK  and  Bianchi),  A.,  i,  891. 
2?-Tolylideiieacetone,  and  m-nitro-,  and 

pbenylhydrazones      and      dibromides 

(Hanzlik  and  Bianchi),  A.,  i,  890. 
i^-Tolylideneacetophenone,  and  ?;i-nitro-, 

and    their    dibromides,    oximes,    and 

pbenylhydrazones       (Hanzlik      and 

Bianchi),  A.,  i,  890. 
^-Tolylidene-7^1-  and  -^Miitranilines,  and 

m-nitro-derivative  of  former  (Hanzlik 

and  Bianchi),  A.,  i,  597. 
^-Tolylidene-m-nitro-?/i-  and  -;?-xylidine8 

(Hanzlik  and  Bianchi),  A.,  i,  597. 
o-Tolylimino-o-tolylcarbamic       acid, 

ethylic,  propylic,  isobutylic,  and  iso- 

amy  lie  salts  (Dains),  A.,  i,  592. 
jo-Tolylimino-j3-tolylcarbaniic      acid, 

methylic,  propylic  and  isoamylic  salts 

(Dains),  A.,  i,*592. 
2)To\yl  iodethyl  aud  iodometbyl  ketones 

(Collet),  A.,  i,  434. 
Tolyl-3-methylanthranol    (Guyot),  A., 
i,  293. 

condensation  of,  with  toluene  (Guyot), 
A.,i,  295. 
^-Tolylmethylwodithiodiazolone  ( Buscij 

and  Lingenbrink),  A-,  i,  954, 
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( Tolyl  compounds  Mc  =  l). 
i?-Tolyl  methyl  ketone,  ]. reparation  of; 
bromo-,       and       fZ^brovno-derivatives 
(Verley),  a.,  i,  207. 
Tolylmethylnitramine,  amino-  (Pinnow 

and  Oesterreich),  A.,  i,  202.     . 
o-Tolylmethylnitrosamine,  4-nitro- 

(Gnehm  and  Blumer),  A.,  i,  265. 
Tolyl-3  methyloxanthranol (Guyot),  A,, 

i,  294. 
jj-Tolylmethyloxyc?/cZomethylenetriazan 

(Voswinckel),  a.,  i,  959. 
1 : 2-jy-Tolylmethylpyrrolidiiie  (Soholtz 

and  Friemehlt),  A.,  i,  541. 
^-Tolylmetliylthiodiazolinetliiol,  and  its 
^_  c^milphide  and  metbylic  ether  (BuscH 

and  Lingenbrink),  A.,  i,  954. 
0-  and  ^j-Tolylmethylthiosemicarbazides 

(Marckwald),  A.,  i,  504,  505. 
^-Tolylnaphthindolinonequinonecarb- 
oxylic  toluidide   (Liebermann),   A., 
i,  523. 
0-  and  ;?-Tolyl-a-  and  -jS-naphthylthio- 
semicarbazides    (Marckwald),    A., 
i,  504,  505. 
p-  Toly  1-p  -nitro  -  o  -to  ly  Idisulphone  ( K  oh  - 

LER  and  MacDonald),  A.,  i,  905. 
5-^>Tolyloxybutylamme  (Schlinck),  A., 

i,  540. 
7-^-Tolyloxybutyric   acid,    and    nitrile 

(Schlinck),  A.,  i,  540. 
jp-Tolylpentahydro-1 : 2  : 4-diaztliiiie 
(BuscH     and     Lingenbrink),      A., 
i,953. 
^-Tolylc-plienyleiie-^-aminobenzenyl- 
amidine,  and  nitro-derivative  (Mutt- 
elet).  A.,  i,  355. 
^-Tolyl-o-phenylenediamine,     methenyl 
derivative,  inercurichloride  (Jacobson 
and  Lischke),  A.,  i,  276. 
4-Tolylplieiiylmethane    (Weiler),    A., 

i,  491. 
Tolylphosphine  tetrachloride,  and  oxy- 
chloride,  2-chloro-  (Melchiker),  A., 
i,  208. 
Tolyl-4-pliospliiiiic      acid,      2-chloro-, 
2-chloronitro-,   and  their  salts  (Mel- 
chiker), A.,  i,  208. 
Tolylphosphinous  acid,  chloro-,  its  salts 
and    phenylhydrazide    (Melchiker), 
A.,  i,  208. 
^-Tolylwopropylsulphone  (Troeger  and 

Uhde),  A.,i,  607. 
2-Tolylwoquinoline,     and    its      chloro- 

derivative  (Bethmann),  A.,  i,  521. 
p-TolylsemitMocarbazide     (Pellizzari 

and  Ferro),  A.,  i,  551. 
jt?-Tolylstibine   oxide    (Hasenbaitmkr\ 

A.,  i,  209 
jo-Tolylsuccinic    acid,     and      hydrogen 
ammonium  salt  (Thiele  and  Meisen- 
HEIMEB),  a.,  i,  603. 


(Tolyl  compounds  Me  =  l). 
^-Tolylsulphonacetyl-amylurethane, 
-^^sobutylurethane,  -carbamide,  -ethyl- 
urethane,      and       -methylcarbamide 
(Frerichs),  a.,  i,  795. 
j3-Tolylsulphoiie-7i-  and  m-butyric  acids, 
and   chloride,    and    bromo-derivative 
(Troeger  and  Uhde),  A.,  i,  606,  608. 
^-Tolylsulpbonephenylhydroxylamine 
(Bamberger,  Bijrdorf,  and  Szolay- 
ski),  a.,  i,  342. 
^-Tolylthiocarbimide,  sulphide  of  (Bam- 
berger), A.,  i,  695. 
^-Tolylthiodiazolinethiol,  and  its  disnl- 
pbide  (Busch  and  Lingenbrink),  A., 
i,  954. 
l-^-Tolyl-3-thiotriazolone    (Pellizzari 

and  Ferro),  A.,  i,  550. 
4-Tolyl-2-tolyltliiosemicarbazide 

(Marckwald),  A.,  i,  504. 
1-^-Tolyltriazole       (Pellizzari      and 

Ferro),  A.,  i,  551. 
1-0-   and    1-^-Tolyltriazoline,    3-imino- 

(CuNEo),  A.,  i,  548. 
p-Tolylurazole,    action    of    phosphorus 
prritosulphide    on    (Pellizzari    and 
Ferro),  A.,  i,  550. 
4-Tolyl-2 : 4  xylylthiosemicarbazide 

(Marckwald),  A.,  i,  f04. 
Tomato.     See  Agricultural  chemistry. 
Tonalite- gneiss  from  Carinthia  (Becke), 

A.,  ii,  500. 
Torrensite   from   the   Ilautes    Pyrenees 

(LiENAu),  A.,  ii,  761. 
Tourmaline  from  De  Kalb,   New  York 
(Penfield  and  Foote),  A.,  ii,  304. 
from  Haddam  Neck,  Conn.  (Penfield 

and  Foote),  A.,  ii,  304. 
from  Ross-shire  (Heddle),  A.,  ii,  497. 
formula  of    (Penfield   and  Foote), 
A,,     ii,     304  ;     (Rheineck),     A., 
ii,  601  ;  (Clarke),  A.,  ii,  767. 
groups  of  (Penfield  and  Foote),  A., 
ii,  304. 
Toxalbumin,     presence     of   a,    in    eels 

(BfeNECH),  A.,  ii,  439. 
Toxalbumins,      absorption     spectra    of 

(Blyth),  T.,  1166  ;  P.,  1899,  175. 
Toxigenone  (Kiliani),  A.,  i,  71,  932. 
Toxins,       estimation       of,      in      urine 
(Chibret),  a.,  ii,  459. 
of  snake-venom,  action  of  antitoxin  on 

(Martin),  A.,  ii,  782. 
and  antitoxins,  explanation  of  physio* 
logical  antagonism  of  (Martin  and 
Cherry),  A.,  ii,  234. _ 
Trapa    natans,    composition   of    (Neu- 

mann),  a.,  ii,  794. 
Trehalase    (Bourquelot    and    H^ris- 

SEY),  A.,  i,  93. 
Trehalose,  action  of  yeast  enzymes  on 
(Kalanthab),  a.,  i,  102, 
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Triacetamide,  formation  of  (Mathews), 

A.,  i,  f>7. 
Triacetamidobenzaldehydino     (  Pinnovv 

and  Wiskott),  A.,  i,  501. 
Triacetohydrazide  (Stolli^),  A.,  i,  413. 
Triacetonamine,  preparation  of  (Pauly), 
A.,  1,  872. 

condensation  of,  with  ethylic  mercap- 
tan  (Pauly),  A.,  i,  228. 

iniino-.    See  o-Tetramelhylpyrroline-/3- 
carboxylaniide. 
Triacetonine-ethylsulpliide  and  -phenyl- 

sulphide  (Pauly),  A.,  i,  228. 
Triaceto-^-nitrophenylhydrazide 

(Hyde),  A.,  i,  689. 
Triacetonylaminetrioxime  and  its  metli- 

iodide      and     ethiodide      (Matthaio- 

rouLOs),  A.,  i,  10. 
iso-Triacetoxyplienylenef?isulphide(GEN- 

vkessk),  A.,  i,  148. 
Triacetylc^J/amidonaplitliolsulplionic 

acid,  sodium  and  barium  salts  (Gaess), 

A.,  i,  374. 
JTriacetyWrnmidophenol        (Kehrmann 

and  Bahathian),  A.,  i,  31. 
Triacetyl-barbaloin    and    -wobarbaloin, 

^?*ichloro-,  preparation  of  (L^ger),  A., 

i,  157,  158. 
Triacetylcampheride    (Ciamician    and 

Silbek),  a.,  i,  537. 
Triacetyldibutylpyrogallol     (Rozycki), 

A.,  i,  880. 
Triacetylgenistein  (Perkin  and  New- 
bury), T.,  833  ;  P.,  1899,  179. 
Triacetylkosin   (Daccomo  and  Malag- 

KiNi),  A.,  i,  158. 
Triacetyllariciresinol   (Bamberger  and 

Landsiedl),  a,,  i,  929. 
Triacetylmetliylc?/cZopenteiie,    diimino-, 

from   the   decomposition    of    dicyano- 

diacetylacetone  (Traube),  A.,  i,  193. 
Triacetylmorphine  (Causse),  A.,  i,  394. 
Triacetylmorphothebaine  (Freund),  A., 

i,  308. 
Triacetylpentaphenylpentane,   constitu- 
tion of  (Goldscumiedt  and  Knopfer), 

A.,  i,  141. 
Triacetylphloroglucinol,      condensation 

product    obtained    on     hydrolysis    of 

(Herzig),  a.,  1,  31. 
Triacetylquercetin  (Perkin),  T.,  448  ; 

P.,  1899,  66. 
Triacetylurazole  (Cuneo),  A.,  i,  9. 
1:3:  5-Triaiiilinobenzene,  2-bromo-4  :  6- 

dinitro-  (JacKvSON  and  Gazzolo),  A., 

i,  744. 
Triazan.     See  Prozan. 
Triazendicarbamidine         {aminoimino 

oncthyliriazencarboxyUc  acid),  and  its 

ethylic  salt,   amide,   amidoxinie,   and 

imino-ether  (Thiele  and  Osborne), 

A.,  i,  412,  413. 


Triazendicarbamidinonitrile.      See    Di- 

azoguariidine  cyanide. 
Triazendicarbodiainidine(6mmi7unmt7u>- 

methyltriazen)      (Thiele     and     Os- 
borne), A.,  i,  413. 
1:2: 4-Triazole  (2  :  4-pyrrodiazole),  con- 
stitution of  (Andreocci),  a.,  i,  947. 
Triazole,  amino-   and  chloro-   (Thiele 

and  Manchot),  A.,  i,  168. 
Triazoleazodimetliylaniline  (Thiele  and 

Manchot),  A.,  i,  168. 
Triazol?carboxylic    acid,    amino-,    and 

ethylic  salt  (Thiele  and  Manchot), 

A.,  i,  168. 
Triazolen  ring  (Bamberger),  A.,  i,  720. 
Tribenzoylacetonitrile,   preparation    of, 

and  anilide  (Seidel),  A.,  i,  139. 
2:4':  5-Tribenzoylc?mmino-5-liydroxydi- 

phenyl  (Jacobson  and  Tigges),  A., 

i,  275. 
Tribenzoylamino-orcinol  (Henrich),  A  , 

i,  171. 
Tribenzoylbarbaloin,    ^richloro-,    prepa- 
ration of  (L^ger),  a.,  i,  157. 
Tribenzoylkosin  (Daccomo  and  Malag- 

NiNi),  A.,  i,  158. 
Tribenzoylmethylphloroglucinol 

(Boehm),  a.,  i,  32. 
Tribenzoylnataloin  (Li^iger),  A.,  i,  821. 
Tribenzylamine,  aminolytic  constant  of 
(GoLDSCHMiDT  and   Salcher),  a., 
ii,  551. 

action    of    ].ropylic    and    wopropylic 

iodides  on  (Wedekinb),  A.,  i,  351. 

Tribenzylidene-Mditol,  Tribenzylidene- 

mannitol,  and  Tribenzylidene-rf-talitol 

(de  Bruyn  and  Albekda  van  Eken- 

stein),  a  ,  i,  662. 
Triboluminescence  and  optical  isomerism 

(Andreocci),  A.,  ii,  719. 
Tribrassidin,  from  the  action  of  nitric 

acid    on    trierucin    (Gadamer),    A,, 

i,  864. 
Tribromhydrin.     See  Propane,   afiy-tri- 

bromo-. 
Tributyrin,    preparation    and    physical 

constants  of  (Scheij),  A.,  i,  668. 
Tricaprin,  Tricaproin,  and  Tricaprylin, 

]>reparation  and  physical  constants  of 

(Scheij),  A.,  i,  668. 
Tricarballyldiphenylhydrazide,    dibenz- 

oyl  and  c^initroso-derivatives  (Manu- 

ELLi  and  de  Righi),  A.,  i,  884. 
Tricyclene  and  its  dichloride  (Ginzberg 

and  Wagner),  A.,   i,  618. 
Tridipyridyl  metallic  salts  (Blau),  A., 

i,  387. 
Tridymite,  aitificial  (Morozewicz),  A., 

ii,  765. 
Trierucin,  from  the  fatty  oil  of  Tropceo- 

lum  majios,  and  action  of  nitric  acid 

on  (Gadamer),  A.,  i,  864. 
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Triethylamine,   aminolytic  constant    of 
(GoLDscHMiDT  and  Salcher),  a., 
ii,  551. 
velocity   of  reaction  of,   with  ethylic 
bromide  (HEMPTiNNEand  Bekaert), 
A.,  ii,  359. 
action  of  hydrogen  peroxide  on  (Dun- 
STAN  and  GouldIxVg),  T.,  1006  ;  P., 
1899,  124. 
^«broniide  (Wedekind),  A.,  i,  352. 
cerium    ^e^achloride    (Koppel),     A., 

ii,  98. 
periodide    (Norris   and   Franklin), 

A.,  i,  663. 
oxide  (Lachmann),  A.,  i,  326. 
oxide    {triethyloxy ammonia),    and   its 
salts  ;  also  its  decomposition  and 
reduction  (Dunstan  and  Gould- 
ING),  T.,  802;  P.,  1899,  60. 
formation  of,  by  action  of  hydrogen 
peroxide  on  triethylamine  (Dun- 
stan and  Goulding),   T.,  1006; 
P.,  1899,  124. 
1:3:  5-Trietliylbenzene,  preparation  of, 
and  dimtvo-,  ^?'tnitro-,  ^Wbromo-,   and 
diacetyl  derivatives  of  (Gattermann, 
Fritz,  and  Beck),  A.,  1,  491,  492. 
2:4:  6-Triethylbenzoic  acid  and  amide 
(Gattermann,    Fritz,    and    Beck), 
A.,  i,  491,  492. 
Triethylbenzopheiioiie     (Klages      and 

Lickroth),  a.,  i,  599, 
1' :  3' :  3'-TriethyI-2'-methylenindoline 

(Plancher),  a.,  i,  451. 
Triethyloxyammonia.       See     Triethyl- 
amine oxide. 
Triethylphospliine  oxide,  from  action  of 
dry     oxygen      on      triethylphosphine 
(Engler  and  Weissberg),  A.,  i,  189. 
Triglycolamic  acid,   mercury  derivative 
of,  constitution  of  (Kieseritzky),  A., 
ii,  395. 
Triguaiacylic        phosphate        (Bosco- 

grande),  a.,  i,  427. 
1:2: 3-Trihydroxyanthraquinone,     See 

Anthragallol. 
1:2: 4-Trihydroxyaiithraquinone.     See 

Purpurin. 
2:4:6-     and    2:4: 6-Triliydroxybenz- 
aldehydes,  and  their  phenylhydrazones 
(Gattermann    and     Kobnki;),     A, 
i,  363. 
Trihydroxybenzophenone.     See  Alizarin 

yi'llow  A. 
2 :  3  :4-Trihydroxybeiizopheiionephenyl- 
imine    (Urakbe    and    Kellkr),    A., 
i,  703. 
2:3:4-  and  2:4:  6-Triliydroxybenzyl- 
imines,  and  salts  (Gattermann  and 
Kobnkr),  a.,  i,  363. 
Trihydroxyethylamine,    and     its    auri- 
chlovide  (Chancel),  A.,  i,  411. 


^-Trihydroxyglutaric  acid  (Lippmann), 
A.,  i,  576. 

d-,  1-,  and  r-Trihydroxyglutaric  acids, 
and  tiieir  affinity  constants  (Ruff), 
A.,  i,  324. 

Trihydroxyheptane,  nitro-,  formation  of 
(Henry),  A.,  i,  729. 

1:2: 4-Triliydroxymetliylajoosaffranoiie, 
and  1:2:  4-Trihydroxyphenylajt?o8af- 
franone  and  triacetate  (Kehrmann 
and  Duret),  A.,  i,  83. 

Trihydroxypicoline,  and  its  hydrochlor- 
ide (Hesse),  A.,  i,  774. 

2:4:  5-Trihydroxy-l-propylplienylic 
trimethylic      ether      (Klages),    A., 
i,  586. 

1:2:  8-Trihydroxyterpan  (von  Baeyer 
and  Baumgartel),  A.,  i,  224. 

1:3:  6-Triketo-4 :  6-dimethylr?/cZohex- 
ene,    2:2:4:  6-^e^rachloro-  (Schnei- 
der), A.,  i,  680. 

1:3: 5-Triketo-6-metliylct/cZoliexene, 
2:2:4:4: 6-;?'%techloride     (Schnei- 
der), A.,  i,  679. 

Trilaurin,  preparation  and  physical  con- 
stants of  (Scheij),  a.,  i,  668. 

Trimellitic  acid,  formation  of  (Collet), 
A.,  i,  56. 

Trimercuracetic  acid.  See  under  Mer- 
cury. 

Trimesic  acid,  synthesis  of  (Wolff  and 
Heip),  a.,  i,  516. 

Trimetaphosphoric  acid.  See  under 
Phosphorus, 

2:3':  4'-Trimethoxyaiithraquinone 
(Bistrzycki  and  de  Schepper),  A., 
i,  152. 

1  ;  2  :  4  :  5-Trimetlioxybenzaldehyde 
(Gattermann    and     Eggers),    A., 
i,  347. 

2:4:  6-Trimethoxybenzoylaceto- 
pbenone,  and   bromo-derivative  (von 
Kostanecki  and  Tambor),  A,,  i,  911. 

4:5':  6'-Triinetlioxybeiizoyl-2'-benzoic 
acid  (Bistrzycki  and  de  Schepper), 
A.,  i,  151. 

2:3':  4'-Trinietlioxydihydroantlirone 
(Bistrzycki  and  de  Schepper),  A., 
i,  151. 

4:5':  G'-Trimethoxydiplienylniethane- 
2'-carboxylic  acid  (Bistrzycki  and 
DE  Schei'PEr),  a.,  i,  151. 

Trimethoxy-a-methylcinnamic  acid 

(Gatteumann     and     Eggers),     A., 
i,  347. 

1:2:4:  5-Trimethoxypropenylbenzene 
{asaronc)        (Gattermann        and 
Eggers),  A.,  i,  347. 
reduction  of,  by  sodium  and  alcohol 
(Klages)  A.,  i,  586. 

Trimethylacetic  acid.  See  Valeric 
acids. 
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Trimethylacetonylammonium    bromide, 
and  its  pheiiylhydrazone  ;  also  action 
of    bromine     on    (Bhendler    and 
Tafel),  a.,  i,  104. 
chloride    {copi'ine    chloride),    and    its 
platinochloride    and     anrichloride  ; 
also  its  oxime  and  its  platinochloride 
and   anrichloride,    and   acetyl  and 
benzoyl  derivatives  (Furn6e),  A., 
i,  5. 
and  its  oxime  and  physiological  action 
of  (Schmidt),  A.,  i,  4. 
Trimethylacetophenylammonium  brom- 
ide and  its  oxime,  and  physiological 
action  of  (Schmidt),  A.,  i,  4. 
Trimethylacetylsuccinic    acid,    ethylic 
salt  (RoxE  and  Spkankling),  T.,  848. 
Trimethylacrylonitrile     (Henry),    A., 

i,  568. 
Trimethylamine,  action  of  bromacetone 
on    (Brendler   and    Tafel),    A., 
i,  104. 
action  of  hydrogen  peroxide  on  (Dun- 
STAN    and    Goulding),    T.,    1005 ; 
P.,  1899,  124. 
compound  of,  with  mercnric  chloride 
(HoFMANN     and     Marburg),    A., 
i,  487. 
hydrochloride,     action    of    potassium 
dichromate  and   sulphuric   acid  on 
(Oechsnerdk  Ooninck),  a.,  i,  472. 
oxide  (Lachmann),  A.,  i,  588. 
oxide       (trimethyloxyammonia)      and 
salts  ;    also  decomposition  and  re- 
duction, and  the  action  of  methylic 
iodide  and    benzylic    chloride   on 
(DuNSTAN    and    Goulding),   T., 
794  ;  P.,  1899,  58. 
formation  of,  by  action  of  hydrogen 
peroxide       on        trimethylamine 
(DuNSTAN  and    Goulding),    T., 
1005  ;  P.,  1899,  124. 
Trimethylammonium         jpcrchromate 

(Wiedr),  a.,  i,  244. 
2:1':  2-Trimethylbenzimidazole,  metho- 
chloride   of  (Pinnow   and   Samann), 
A.,  i,  943. 
3:1':  2'-Triniethylbenzimidazole,        2- 
ainino-,  1-amino-,  and  salts  (PiNNOW 
and  Matcovitch),  A.,  i,  49. 
3:1':  2'-Triinetliylbenzimidazole-l-  and 
-2-azo-^-iiaplithylamiiies  (Pinnow  and 
Matcovitch),  A.,  i,  49,  50. 
1' :  2'  :  3'-Trimetliylbenzimidazolinoland 
2:1':  3'-Trimetliylbenzimidazoloiie 
(PiNNow  and  Samann),  A.,  i,  943. 
Trimethylbiuret,   from  action  of  alkalis 
on  trimethylic  wocyanurate  (Fischer), 
A.,  i,  262. 
Trimethylbomylammonium  iodide, 

chloride,    platinochloride    (Fobstee), 
T.,  945. 


Trimethylbrazilin,  and  oxidation  prodncts 

(GiLnoDY  and  Pekkin),  P.,  1899,  27. 
Trimetliylbrazilone,  and  oxidation  i>ro- 

ducts(GiLP-oDYand  Pekkin),  P.,  1899, 

27. 
Trimethyli.wbutylammonium       i>latino- 

cliloride,    two     crystalline     forms    of 

(VVedekind),  a.,  i,  352. 
Trimethylcarbinol.       See      ^r^Butylic 

alcohol. 
s-Trimethyldeoxybenzoin   (Klaoes  and 

Lickuoth),  a.,  i,  599. 
Trimethyldihydroquinoline,  identity  of 

with    1' :  3' :  3'-tiinu't'iyl-2'-methylen- 

indoline  (Planch ku),  A.,  i,  452. 
Trimethylene.  Si^c  cj/c/o-Propane. 
fw-Trimethylenecarbamide       (Howai:I) 

and  Maiickwald),  A  ,  i,  749. 
Trimethylenecarbonitrile.       See    ci/clo- 

Propanecarboxylonitrile. 
Trimethylenecarboxylic  acid.    See  cyclo- 

Propanecarboxylii;  acid. 
Jis-Trimethylenedibenzimide   (  Howard 

and  Marckwald),  A.,  i,  750. 
Trimethylenedibenzylsulphone  (Auten- 

RiETH  and  Wolff),  A.,  i,  579. 
Trimethylenedicarboxylic    acid.         See 

c?/cZo-Propanedicarboxylic  acid. 
Trimethylenediethylsulplione     (Auten- 

RiETH  and  Wolff),  A.,  i,  579. 
Trimethy  lenedimethy  Isulphone  ( A  u  r  e  n  - 

RiETH  and  Wolff),  A.,  i,  579. 
Trimethylenedisulphide,  imino-,  hydro- 
chloride, formation  ol  (Kohler),  A., 

i,  737. 
Trimethylene-ethylenediamine  and    its 

salts  ;  also  its  c^mitroso-  and  dibenzoyl- 

derivatives  (Bleier),  A.,  i,  664. 
Trimethylene-etliyleiiedibenzeiiesulph- 

onamide  and  its  hydrolysis  (Bleier), 

A.,  i,  664. 
Trimethylene-ethylenic    glycol,    chlor- 

hydrin  (Mokiewsky),  A.,  i,  726. 
Trinietliyleneplienylthiocarbamide 

(Howard    and     Marckwald),     A., 

i,  749. 
Trimetliyleiietrianiline,  and  an  isomoride 

of  higher  melting  point  (Bischoff), 

A.,  i,  279. 
Trimetliylenic  bromide,  action  of  zinc  on 
(Berthelot),  A.,  i,  872. 

chlorobromide,  action  of  potassium 
cyanide  on  (Henry),  A.,  i,  183. 

dibenzylic  and  dimethylic  sulphides 
(Autenrieth  and  Wolff),  A. 
i,  579. 

glycol  {ay-propylenic  glycol),  action  oi 
hydrogen  bromide  ou{MoKi ewsk I ), 
A.,  i,  729. 
^)8-bromonitro(MA.4.s),  A.,  i,  322. 

iodhydrin,  action  of  potassium  cyanide 
on  (Henry),  A.,  i,  183. 
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Trimethylenic  mercaptan,  and  its  con- 
densation of,  with  aldehydes  and 
ketones  (Autenrieth  and  Wolff), 
A.,  i,  579,  580. 

Trimelhylenimine  and  its  trimethylene- 
thiocarbarnate  and  nitfoso-derivative 
(Howard  and  Marckwald),  A., 
i,  749. 

Trimethylethane.     See  Pentane. 

Trimethylethylene.     See  Amylene. 

Trimethylethylenic  glycol.  See  fi-iso- 
Aniylenic  glycol. 

Trimethylethylmethane.     See  Hexane. 

Trimethylgallic  acid,  bromo-,  nitro-,  and 
amino-,  and  their  methylic  salts  (Ham- 
burg), A.,  i,  364. 

aj8/8-Trimethylglutaric  acid  {hexane- 
dicarhoxylic  acid),  synthesis  of,  and 
its  anhydride  and  iniide  (Perkin 
and  Thorpe),  T.,  61;  P.,  1898, 
250. 
a-cyano-,  ethylic  salt,  and  its  hydrolysis 
(Perkin  and  Thorpe),  T,,  64;  P., 
1898,  251. 

Trimethylglutaric  anhydride,  bromo-, 
and  action  of  alcohol  on  (Balbiano), 
A.,  i,  868. 

a)8)3-Trimethylglutaranilic  acid  (Perkin 
and  Thorpe),  T.,  64  ;  P.,  1898,  251. 

2' :  3'  :  S'-Trimethylindolenine,  constitu- 
tion of  (Plancher),  a.,  i,  454. 
and  benzoyl  derivative  (Plancher  and 
Bettinelli),  a.,  i,  543. 

Trimethylmethoxyammonium  iodide  and 
decomposition  and  reduction  ;  also  the 
chloride,  platinochloride,  and  auri- 
chloride  (Dunstan  and  Goulding), 
T.,  797  ;  P.,  1899,  59. 

1' :  3'  :  3'-Trimethyl-2'-nietliylenindole- 
nine  (Plancher),  A.,  i,  454. 

1:2: 3'-Trimethyliiaphthalene,  and  its 
«-bromo-  and  w  :  3  :  4  :  4'-^e^rabromo- 
derivatives  (von  Baeyer  and  Villi- 
ger),  a.,  i,  922,  923. 

Trimethyloxyammonia.  See  Trimethyl- 
amine  oxide. 

1:1:  2-Trimethyk2/c/opentane-2 :  3-di- 
carboxylic    acid    (Bouveault),    A., 
i,  300. 

Trimethyl-1  : 1  :  2-c2/67opentene-A2- 
inethyloic-3  acid.     See   ^■so-Lan^onolic 
acid. 

Trimethylphenylammonium  iodide,  form- 
ation of  (Bamberger  and  Tschirner), 
A  ,  i,  683. 

Trimethylphloroglucinoljfromfilicicacid, 
and  its  ^ribromo-derivative  (Boehm), 
A.,  i,  32. 

a-Trimethylphosphortolubetaine  and 
a-  and  /3-Trimethylpli08phortolu- 
betainecarboxylic  acids  (Conen),  A., 
1,  208,  209, 


Trimethylpiperidinediethyl-mercaptole 

and  -sulphonal  (Pauly),  A.,  i,  228. 
Trimetbylpiperidinedipbenylmercaptole 

(Pauly),  A.,i,  228. 
1' :  3' :  3'-Trimethyl-2'-^sopropylidelleill- 
doline,  identity  of,  with  pentamethyl- 
dihydroquinoline     (Plancher),     A., 
i,  455. 
3:6: 5-Trimethylpyrazoline,  and  hydro- 
bromide   (CuRTius   and    Zinkeisen), 
A.,  i,  165. 
2:4:  6-Triniethylpyridine  {y-colUdine), 
aminolytic  constant  of  (Goldschmidt 
and  Salgher),  A.,  ii,  551. 
Trimethylpyruvic  acid,  and  its  ethylic 
salt,  phenylhydrazone,  andcyanhydrin 
(Carlinfanti),  a.,  i,  671. 
Trimethylquinazolone,  and  its  platino- 
chloride (Bamberger  and  Weiler), 
A.,  i,  124. 
Trimethylsuccinic   acid   {pentanedicarh- 
oxylic  acid),  formation  of  (Bone), 
P.,  1899,  6. 
and  anhydride,  anilic  acid,   and  cal- 
cium salt  (Bone  and  Sprankling), 
T.,  848. 
Trimethylsuccinic  acid,  chloro-,  ethylic 
salt,  and  its  hydrolysis  (Komppa), 
A.,  i,  420. 
cvano-,   formation   and   hydrolysis   of 
(Bone),  P.,  1899,  6. 
ethylic  salt  and  hydrolysis  (Bone 
and  Sprankling),  T.,  855. 
1:2: 3-Trimethyltetraliydropyridine, 

and  salts  (Sachs),  A.,  i,  302. 
Trimethyltrimethylenic   bromide.      See 

Hexane,  dihromo-. 
1:7: 9-Trimethyluric  acid  (Fischer  and 

Ach),  a.,  i,  393. 
Trimyristin,   preparation  and    physical 

constants  of  (ScHEu),  A.,  i,  668. 
Trioxymethylene.       See    Paraformalde- 
hyde. 
iso-Trioxyphenylene  rZisulphide,  and  tri- 
acetyl    derivative    (Genvresse),    A., 
i,  148. 
Tripalmitin,    preparation   and   physical 

constants  of  (ScHEiJ),  A.,  i,  668. 
Triphenanthroline,  metallic  salts  (Blau), 

A.,  i,  388. 
Triphenodioxazine  (Krause),  A.,  i,  272. 
Triphenylacetic  acid,  ethylic  salt,  velo- 
city of  lormation  of  (Sudborough  and 
Lloyd),  T.,  479;  P.,  1899,  3. 
Triphenylamine,  cryoscopic  behaviour  of, 
in  triphenylmethane    solution  (Ga- 
RELLi      and       Calzolari),       A., 
ii,  732. 
nitro-  (Haeussermann  and  Bauer), 
A.,  i,  204. 
Triphenylbromomethane,  ^e?'iodide 

(Gombebg),  a.,  i,  155. 
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o37'Triplienylbutyrainide,  7-cyano- 

(Henze),  a.,  i,  219. 
Triphenylcarbinol,   formation  of  (Bod- 

iioux),  A.,  i,  678. 
Triphenylcarbinols,         synthesis  of 

(Nencki),  a.,  i,  879;  (Meissel),  A., 

i,  880. 
1:3:  5-Tripheiiyl-4-cyanopyrazole 

(Seidel),  a.,  i,  139. 
oj3a'-Triphenylglutaric      acid,      ethylic 

salt,    anhydride  and  nitrile  (Henze), 

A.,  i,  218,  219. 
Triphenylguanidine  (Dixon),  T.,    405; 

(Schall),  a.,  i,   280  ;    (Montecchi), 

a.,  i,  429. 
Triphenylmethane,         formation         of 
(Mouneyrat),  a.,  i,  490. 

synthesis  of    (Nencki),    A,,    i,   879  ; 
(Meissel),  A.,  i,  880. 

depression   of  freezing   point    of,    by 
triphenylamine       (Gakelli        and 
Calzolahi),  a.,  ii,  732. 
Triphenylmethanes,         ^^-nitroo^ziamino- 

transformation    of,     into     rosanilines 

(Prud'homme),  a.,  i,  217. 
Triphenylmethylphospliorketobetaine, 
i^  and  its  salts  (Michaelis  and  Kohler), 

a.,  1,  596. 
2:5:  5-Triplienyloxazolone,      and      its 

conversion  into  benziniidoxydiphenyl- 

acetic  acid  ;  action  of  hvdriodic  acid 

on    (Japp  and  Findlay),    T.,  1028; 

P.,  1899,  165. 
1:2:  4-Triplieiiylc7/cZopentadiene,  1:2:4- 

Triphenylci/c/opentane,    and    1:2:4- 

Triphenylci/cZopentane-l :  2-diol  ( Wis- 

LicENUs  and   Newman),    A.,    i,    bO, 

61. 
Triphenylpropane  (Cohn),  A.,  i,  295, 
1:3:  5-Triphenyl-4-pyrazolecarboxylic 

acid  (Seidel),  A.,  i,  139. 
2:4: 6-Triplienylpyridiiie,       and       its 

oxime  and  dioxime  (Wislicenus  and 

Newman),  A.,  i,  61. 
Triphenylsilicol.      See    Silicon    organic 

compounds. 
Tripbenylstibine       chloride       (Hasen- 

baumer),  a.,  i,  209. 
Triplienyltetraliydro-7-pyrone      (Gold- 

SCHMIEDT  and  Knopfer),  a  ,  i,  140. 
acc-Triphenylthiobiuret    (Uixon),     T.  , 

394;  v.,  1899,  63. 
Triphenyl-p-tolylphospliorketobetaine, 

and  its  salts(MiCHAELis  and  Kohler  ), 

A.,  i,  596. 
2:4:  6-Triphenyltrimesic  acid,  and  its 

anhydrides,  methylic  and  ethylic  salts 

(Lanser),  a.,  i,  916. 
Triphenylvinylic  alcohol,  and    benzoyl 

derivative  (Biltz),  A.,  i,  439. 
Triplite,   action  of  oxalic  a'-id  on  (Pa- 

tern6  and  Alvisi),  A.,  ii,  18. 


Tripropanediolamine,      formation       of 

(L.  and  E.  Knorr),  A.,  i,  411. 
Tripropylamine,  action  of  hydrogen  per- 
oxide on  (DuNSTAN  and  Gouldino), 
T.,  1008. 
iodide    and   periodide    (NoRRis    and 

Franklin),  A.,  i,  663. 
oxide    (tripropyloxamine),    and    salts 
(DuNSTAN     and    Gouldino),    T., 
1008. 
Tripropylarsine   oxide    mercurichloride 
(Partheil,  Amort,  and  Gronover), 
A.,  i,  474, 
Tristearin,    preparation    and     physical 

constants  of  (Scheij),  A.,  i,  668. 
Tritolylguanidine  (Dains),  A.,  i,  593. 
Troilite,  relation  of  ferrous  sulphide  and 
magnetic    pyrites    to    (Linck),    A., 
ii,  416. 
Iropaeolic  acid  (Gadamer),  A.,  i,  930. 
Tropaeolin   00    and  000,    use    of,    in 

alkalimetry  (Glaser),  A.,  ii,  573. 
Tropceohim  majus,  fatty  oil   from    the 
seeds  of  (Gadamer),  A.,  i,  864. 
glucoside  and  essential  oil  of  (Gada- 

mek),  a.,  i,  930. 
oil  of  (Gadamer),  A.,i,  535. 
Tropine,  action  of  o-xylylenic  bromide 
on  (ScHOLTz),  A.,  i,  619. 
chloride,  bromide,  and  iodide,  and  their 
salts  (van  Son),  A.,  i,  312. 
zso-Tropylamine,  and  its  thiocarbamide, 
hydrazide,  and  conversion   into  trop- 
idine       and        rfz-zsotropylcarbamide 
(Willstatter     and    Mij'ller),    A., 
i,  178. 
Truxone,  bromo-  (Maxthey),  A.,  i,  894. 
Trypsin,  action  of  heat  on  (Harlay), 
A.,  i,  967. 
action  of,  on  simple  organic  compounds 
(Gulewitsch),  a.,  i,  832. 
Tuberone  (Verley),  A,,  i,  712. 
Tubes,  Dewar's,  efficiency  of  (Hempel), 
A.,  ii,  140. 
for  low  temperature  work  (Hempel), 
A.,  ii,  139. 
Tumours,     malignant,     composition    of 

(Petry),  a.,  ii,  568. 
Tungsten,  atomic  weight  of  (Thomas), 
A.,ii,  489. 
crystalline,  obtained  by  electrolysis  of 
lithium  paratungstatc(HALLOPEAiO, 
A.,  ii,  158. 
pre[)aration    and    specific   gravity   of 

(Stavenuagen),  a.,  ii,  489. 
action  of,  on  sulphuric  acid  (Adie),  P., 
1899,  133. 
Tungsten  p^ntobromide  (Defacqz),  A., 
ii,  489. 
carbide  (Lebeau),  A.,  ii,  427. 
iron  carbide  (Williams),  A.,  ii,  104  ; 
(Caknot  and  Goutal),  A.,  ii,  293. 
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Tungsten     chlorobromides    (Defacqz), 
A.,  ii,  754. 

^c^riodide  (Defacqz),  A.,  ii,  159. 

«i?ioxide,  crystalline,  and  tungstic 
anhydride  (Hallopeau),  A., 
ii,  159. 

padoxide  (Granger),  A.,  ii,  32, 

silicide  (Vigoueoux),  A.,  ii,  114  ; 
(Warren),  A.,  ii,  158. 

f?tsulphide,  preparation  and  propel  tics 
of  (Defacqz),  A.,  ii,  428. 

Tungstolithic  tungstate  (Hallo- 
peau), A.,  ii,  159. 

Tungstopotassic  tungstate  (Hallo- 
peau), A.,  ii,  555. 

Tungsticitric,  Tungstimalic,  and 
Tungstimucic  acids,  salts  of  (Hen- 
derson, Orr,  and  Whitehead), 
T.,  547  ;  P.,  1899,  107. 
Tungsten,  estimation  and  separation 
of:— 

estimation  of  (Brearley),  A., 
ii,  337. 

estimation  of,  in  steel  (Auchy),  A., 
:i,524. 

separation    of    mercury    from    (Jan- 
NASCH  and  Alffers),  A.,  ii,  59. 
Tungsten-blue  (Granger),  A.,  ii,  32. 
Tungsten-bronze      (Hallopeau),      A., 

ii,  159. 
Turmeric,  detection  of,  in  rhubarb  pow- 
der (Jaworowski),  a.,  ii,  75. 

use  of,  in  alkalimetry  (Glaser),  A., 
ii,  573. 
Turpentine,  diffusion  coefficient  of,  across 
vulcanised  caoutchouc  (Flusin),  A., 
ii,  205. 

active  oxygen  of  (Engler  and  Weiss- 
berg),  A.,  i,  221. 

oil  of,  oxidation  of  (Lawrence),  T., 
530. 
products  of  destructive  distillation  of 
(MiJLLER),  A.,  i,  28. 

detection  of  mineral  oils  in  (Schreiber 
and  Zetzsche),  A.,  ii,  815. 
d-  and  Z-Turpentine  oil,  rotatory  power 

of  (Wendell),  A.,  ii,  199. 
Tyrosinase,  presence  of,  in  beet  leaves 

and  stems,  and  its  function  (Gonner- 

mann),  a.,  ii,  791. 
Tyrosine    ( "^-hydroxyphenyl-a-am inopro- 
pionic    acid),    presence    of,    in    the 
broad-bean        (Bourquelot       and 
HtiRissEY),  A.,  ii,  324. 

presence  of,  in  cystinuric  urine 
(Moreigne),  a.,  ii,  317. 

presence  of,  in  fimgi  (Winterstein), 
A.,ii,  240. 

presence  of,  in  yeast  extract  (Wrob- 
lewski),  a.,  ii,  170. 

synthesis  of  (Erlenmeyer  and  Hal- 
sey),  a.,  i,  761. 

VOL.  LXXVI.  ii. 


T yrosine  {\)-hydroxyphenyl-aaminopro- 
pionic  ctcid),  formation  of,  from 
fibrin  and  detection  by  juice  of 
RuHsula  delica  (Harlay),  A.,  i,  656. 
absorption  spectrum  of  (Blyth),  T., 
1164;  P.,  1899,  175. 

Tysonite  from  Colorado  (Hillebrand), 


U. 


Uintabite  from  Utah   (Eldridge),    A., 

ii,  35. 
TJllmannite  from  Sardinia  (Traverso), 

A.,  ii,  760. 
Ulothrix  flaccida,    development    of,    in 

non-nitrogenous  solutions  (Bouilhac), 

A.,  ii,  238. 
TJmbelliferone,  presence   of,  in   Sumbul 

root,  non-occurrence  in  RctddevisticiAiA 

Mei  (Tschirch  and  Knitl),  A.,  i,  714. 
Umhilicarict   pulhclata,   constituents    of 

(Hesse),  A.,  i,  382. 
Umbilicaric  acid,  pr&<5ence  of,  in  Gyro- 

phora  polyphylla  (Hesse),  A.,  i,  382. 
TJndecane  in  paraffin  oil  (Oehler),   A., 
i,  816. 

c^ibromo-  (Jeffreys),  A.,  i,  731. 

nitro-  (Worstall),  A.,  i,  399. 
Undecodilactone,   formation   of  (Fittig 

and  Stuber),  A.,  i,  418. 
?i-Undecoic  acid  {undccylic  acid),  amylic 

salt,    density,    specific    rotation    and 

molecular  volume  of  (Frankland),  T., 

358. 
?i-Undecylamine  and  its   hydrochloride, 

platinochloride,  and  benzoyl  derivative  ; 

also  action   of  nitrous  acid   en   (Jef- 
freys), A.,  i,  731. 
Undecylcarbamic    acid,    methylic    salt, 

!ind    Undecylcarbamide    (Jeffreys), 

A.,  i,  731. 
TJndecylenamide  (Aschan),  A.,  i,  14. 
Undecylene,  and  action  of  bromine  on 

(Jeffreys),  A.,  i,  731. 
w-Undecylic  alcohol  and  its  oxidation  ; 

also  phenylcarbamate  (Jeffreys),  A., 

i,  731. 
Unsaturated  compounds,    oxidation  of, 
with        potassium       permanganate 
(Kondakoff),  a.,  i,  555. 

and   aromatic  compounds,    theory   of 
(Thiele),  a.,  i,  554. 

groups  of  atoms,  negative  nature  of 
(Heinrich),  a.,  i,  469. 

organic  radicles,  electro-negative  na- 
ture of  certain  (Charon),  A.,  i,  469. 
Uranite,  vapour  pressure  of  (Tammann), 

A.,  ii,  8. 
Uranium,  radiation  from  (Becquerel), 

A.,  ii,  393. 

80 


1214 


INDEX  OF  SUBJECTS. 


Uranium,  ^<;^rachloride  and  ^c^mbroinide, 
double  salts  with  potassium,  lithium, 
and  alkaline-earth  chlorides  and 
bromides  (Aloy),  A.,  ii,  555. 

molybdioilate  (CHiii^VriEN),  A.,  ii,  363. 

oxide,  action  of  alkali  oxalates  on 
(Rosenheim  and  Lienau),  A., 
i,  569. 

dioxide,  hydrated,  and  oxychloride 
(Aloy),  A.,  ii,  599. 

Uranic  acid,  sodio-  and  potassio-hydr- 
oxylamine  salts  of  (KoHLSCHiJTTEK 
and  Hofmann),  A.,  ii,  651. 

^ez-Uranic  aeid,  oxidation  of  alkalis  by 
(Melikoff  and  Pissarjewsky),  A., 
ii,  31. 

phosphate  crystallised  (Bourgeois), 
A.,  ii,  160. 

Substance,  UOj'N',  obtained  by  de- 
hydrating hydroxylamine  uranate 
(KoHLscH  UTTER  and  Hofmann), 
A.,  ii,  651. 

Uranous  chloride  and  arsenate  (Aloy), 
A.,  ii,  599. 

Uranyl  salts,  dissociation  and  conduc- 
tivity of,   and  of  sodium  double 
salts  (DiTTRiCH),  A.,  ii,  629. 
potassium     or     litliium     chlorides 
(Aloy),  A.,  ii,  556. 
Uranium  mineral  [carnotite)  from  Color- 
ado   (Friedel    and    Cumenge),    A., 

ii,  434. 
Urazole,  derivatives  of  (Cuneo),  A  ,  i,  9. 
Urccolaria  scrtqjosa  and  U.  cretacea,  con- 
stituents of  (Hesse),  A.,  i,  383. 
Urea  {carbarii'do),  amount  of,  in  various 
animal   tissues  and  liquids  (Schon- 
dorff),  a.,  ii,  373. 

origin  of,  i'rom  glycocine  in  the  living 
body  (Si'iRo),  A.,  ii,  777. 

sources  of,  in  the  organism  (Schwa Rz), 
A.,  ii,  165. 

excretif)n  of,  in  man  (Bain  and  Edge- 
combe), A.,  ii,  314. 

estimation  of  (Moreigne),  A.,  ii,  72, 
73  ;  (Salaskin  and  Zaleski),  A., 
ii,  825. 

precipitation,  of  by  phosphotuugstic 
acid  (Chassevant),  A.,  ii,  390. 

See  also  Carbamide. 
Ureides  and  acetylatetl  alkylic  carbamates 

(Hec'kuuts),  a.,  i,  795. 
Urethane     {cthi/lic     carbamate),     mole- 
cular depression  of  (Castoro),   A., 
ii,  360. 

action  of  chromic  acid  and  potassium 
ilichromate  on  (Oeciisner  de 
Coninck),  a.,  i,  243. 

action  of  organic  bases  on  (Manuelli 
and  Ru'c.v-Rosellinl),  A  ,  i,  887. 
Urethane,      nitioso-,      constitution      of 

(Mantzsoh),  a  ,  i,  400. 


Urethane,  nitro.so-,  and  its  methyl  de- 
rivative, constitution  of  (Bruhl),  A., 
i,  871. 
Urethanes,  prepaiation  of,  and  action  of 
nitrous  acid  on  (Thiele  and  Dest), 
A.,  i,  14. 
Uric   acid,    origin  of,  in   the    organism 

(Hopkins  and  Hope),  A.,  ii,  117. 
formation  of,  in  the  organism  (Weiss), 

A  ,  ii,  504. 
sources  of,  in  the  living  body  (Schrki- 

BER  and  Waldvogel),  A.,  ii,  780. 
source  of,  in  the  bodies  of  mammals 

(Minkowski),  A.,  ii,  778. 
further  proofs  of  ori'jin  of,  in  the  body 

from    nuclein     or    alloxuric    bases 

(Jerome),  A.,  ii,  678. 
formation  of,   by  action  of  tissue  ex- 
tracts outside  the  body  (Spitzer), 

A.,  ii,  604. 
cause  of  infarcts  of,  in  the  kidneys  of 

infants  (Spiegelberg),  A.,  ii,  778. 
and  its    mono-,   di-,    tri-,    and   tetra- 

methyl  derivatives,  relative  stability 

of,  towards  alkalis  (Fischer),    A., 

i,  262. 
formation  of  murexide  from  (Vitali), 

A.,  i,  117. 
mercury  compound  of,  constitution  of 

(Kieseritzky),  a.,  ii,  395. 
reduction  of  (Sundvik),  A.,  i,  174. 
excretion  of  (Haig),  A.,  ii,  440. 
excretion     of,     in    man     (Bain    and 

Edgecombe),  A.,  ii,  314. 
elimination   of,   in  leucaemia  ("White 

and  Hopkins),  A.,  ii,  316. 
causes   of    precipitation  of,    in    urine 

(Jerome),  A.,  ii,  116. 
detection   of,    in    sections   of    animal 

organs        (Saint-Hilaire),        A., 

ii,'l33. 
estimation  of  (Mallet),  A.,  ii,  706. 
estimation  of,  volumetricaily  (Gigli), 

A.,  ii,  71. 
estimation    of,     in    urine    (Cameker 

and  Soldner),  A.,  ii,  825. 
Urine,   freezing  point  of,  in  health  and 

disease  (Bouchard),  A.,  ii,  314. 
alloxuric   bases    present   in   (KRiJGER 

and  Salomon),  A.,  ii,  233. 
excretion  of  bases  in  the,    of  fasting 

animals  (Katsuyama),  A.,  ii,  314. 
e'imination  of  chlorides  by,  in  rickets 

(Oechsnerde  Coninck),  a  ,  ii,  42. 
presence     of     organic      ciilorine      in 

(Vitali),  A.,  ii,  41. 
separation  of  homo^entisic  acid  from 

(Garrod),  a.,  ii,  314. 
human,amountof  indican  in  (Bouma), 

A.,  ii,  568. 
supposed  }>reseuce  of  organic  iodine  in 

(Vitali),  A.,  ii,  116. 


INDEX   OF   SUBJECTS. 


1215 


Urine,  origin  of  kynurenic  acid  in  the 

(Mendel and  Jackson),  A.,  ii,  117. 
presence  of    leucine   and   tyrosine   in 

during  cystinuria  (MoreiCxNE),  A., 

ii,  317. 
of  infants,  relation  of  nitrogen  to  phos- 
phates in  (Oechsneh  de  Coninck), 

A.,  ii,  678. 
relation    of    total    nitrogen    to    urea 

nitrogen  in  (Moreigne),  A.,  ii,  73, 

314. 
cause  of  the  high  value  of  the  C/N 

quotient  in  (Pregl),  A.,  ii,  440. 
preparation  of  nitroso-creatinine  from 

(Kramm),  a.,  i,  85. 
recognition  of  pentose  in  (Salkowski), 

A.,ii,  679. 
nature  of  phosphorus   compounds   in 

(Jolly),  A.,  ii,  41. 
presence    of   proteose   in  pathological 

(Rosin),  A.,  ii,  42. 
determination  of  the  reducing  power  of 

(Hellkr),  a.,  ii,  679. 
effects  of  administration  of  spermine 

on  the  (Poehl),  A.,  ii,  502. 
the   sugar    present    in    diabetic    (Le 

Goff),  a.,    i,   242  ;    (Patein  and 

DuFAu),  A.,  ii,  375. 
elimination  of  various  sugars  in,  after 

injection  into  the  circulation  (Pavy), 

A.,  ii,  677. 
the  sulphur  compounds  of  (Harnaok 

and  Kleine),  A.,  ii,  375. 
causes  of  precipitation  of  uric  acid  in 

(Jerome),  A.,  ii,  116. 
cause  of  toxicity  of   (Herringham), 

A.,  ii,  679. 
composition      of,      in      fever       (Vv--N 

Mora(!ZEWSKi),  a.,  ii,  441. 
Urine,  analytical  methods  relating  to : — 
analysis  of  (Camerer  and  Soldner), 

A.,  ii,  825. 
clarifying      of,      hy      lead      dioxide 

(Loubiou),  a.,  ii,  72. 
detection  of  acetone  in  (Studer),  A., 

ii,  190. 
detection  of  albumin  iu(STRZYZuwsKi), 

A.,  ii,  459  ;   (Gui^rin),  A.,  ii,  716. 
detection  of  albumin  and  albumoses  in 

(Riegler),  a,,  ii,  264. 
detection  of  biliary  acids  in  (Vitali), 

A.,  ii,  263. 
detection  of  blood  in  (Arnold),   A., 

ii,  194. 
detection  of  dextrose  in  (Frohlich), 

A.,ii,  185. 
detection    of     homogentisic    acid    in 

(Huppert),  a.,  ii,  706. 
detection  of  iodides  in  (Vitali),  A., 

i,  117. 
detection  of  peptone  in  (Freund),  A,, 

ii,  195. 


Urine,  analytical  methods  relating  to  :— 

detection    of    quinine    in    (Christo- 

MANOs),  A.,  ii,  344. 
detection   of    taurocholic    and    glyco- 

cholic  acid  in  (Vitali),  A.,  ii,  342. 
detection  of  urobilin  in  (Saillet),  A., 

ii,  459. 
estimation   of  acidity   of    (Denig^s), 

A.,  ii,  525  ;  (Imbert  and  Astruc  ; 

Lepierre  ;  L^PiNois),  A.,  ii,  526. 
estimation  of  organic  acids  in  (Steind- 

ler),  a.,  ii,  704. 
estimation   of  albumin  in  (Denig^s), 

A.,  ii,  828. 
estimation  of  alkalis  in  (Bohlig),  A., 

ii,  810. 
estimation  of  bile  pigment  in  (Jolles), 

A.,  ii,  459. 
estimation  of  dextrose  in  (Carpeni^), 

A.,      ii,     66  ;      (Schlosser),     A., 

ii,  185  ;  (Lohnstein),  A.,  ii,  580. 
estimation  of  indican  in  (Obermayer), 

A.,     ii,     263,    458;    (Wang),     A., 

ii,  458. 
estimation    of   indoxylsulphuric    acid 

in  (Obermayer),  A.,  ii,  "458. 
estimation  of  iron  in  (Rohmann  and 

Steinitz),  a.,  ii,  814. 
estimation   of    oxalic    acid    in    (Sal- 
kowski), A.,  ii,  705. 
estimation   of  phenol  in  (Neuberg), 

A.,  ii,  454. 
estimation     of     phosphoric     acid    in 

(Neumann),  A.,  ii,  54. 
e.stimation  of  potassium  and  sodium  in 

(Herringham),  A.,  ii,  333. 
estimation   of  sugar   in   (Polenske), 

A.,  ii,  186. 
estimation     of    toxins,     leucomaines, 

alkaloids,  diastases,   and  proteids  in 

(Chibret),  a.,  ii,  459. 
estimation  of  urea  in  (Moreigne),  A  , 

ii,   73  ;    (Salaskin   and  Zaleski), 

A.,  ii,  825. 
estimation  of  uric  acid  in  (Gigli),  A., 

ii,  71  ;  (Mallet),  A.,  ii,  706. 
Urobilin,  detection  of,  in  urine  (Saillet), 

A.,  ii,  459. 
Urochloralic      acid      (Neuberg),     A., 

i,  933. 
Urotropine.      See     Hexamethylenetetr- 

araine. 
Usnic    acid,   presence    of,  in    Cladonia 

silvalica  and  Placodium  saxicolu7n  ; 

and      separation     from      atranorin 

(Hesse),  A.,  i,  382. 
from    Platysma    ciieuUatU7n,   P.    dif- 

fusum,    and     Alectoria     ochroleitca 

(Zopf),  a.,  i,  716. 
Utahite   from   Chili  (Arzruni,    Thad- 
d^eff,     and      Dannenberg),      A. 
ii,  563. 
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Uvitic  acid,   synthesis  of  (Wolff  and 
Heip),  a.,  i,  515,  516. 


V. 


Valency,    nature    of    (Venable),     A., 

ii,  470. 
Valeraldehyde,     5-amino-,      action     of 
carbon    f^isulphide   and  of  nitrous 
acid    on ;     also    oxidation    of    the 
benzoyl     derivative     (Maass     and 
Wolffenstein),  a.,  i,  110. 
nitro-,  phenylhydrazoue  {phenylnitro- 
azopentane),  a-  and  )8-niodifications 
of,  and  action  of  soda  on  the  latter 
(Bamberger),  A.,  i,  108. 
ISO- Valeraldehyde,    action  of   ethylene- 
diamine  on(KoLDA),  A.,  i,  328. 
Mo-Valeramide,  preparation  of  (Aschan), 
A.,  i,  14. 
a-bromo-  (BiscHOFFandTscHUNKEw), 
A.,  i,  277. 
m-Valeramidoazobenzene,     o-bromo- 
(BiscHOFF    and     Sobolewski),     A., 
1,  232. 
Valeranilide,  specific  rotation  of  (Guye 

and  Babel),  A.,  ii,  719. 
Valeric  acid,  surface  tension  of  aqueous 
solutions  of  (Forch),  A.,  ii,  641. 
preparation  and  bromination  of  (Cross- 
ley  and  Le  Sueur),  T.,  166. 
Valeric  acid,  zinc  salt,  preparation  of 
(Vitali),  a.,  i,  112. 
amylic  salt,  density,  specific  rotation 
and  molecular  volume  of  (Frank- 
land),  T.,  358. 
ethoxyphenylic    salt    (Merck),     A., 

i,  802. 
ethylic  salt,  viscosity  of  solutions  of, 
in  thymol  (Schall),  A.,  ii,  640. 
Valeric  acid,  a-bromo-,  ethylic  salt,  ac- 
tion of  diethylaniline  on  (Crossley 
and  Le  Sueur),  T.,  166  ;  P.,  1898, 
219. 
a-chloro-,  methylic  salt  (Henry),  A., 

i,  567. 
o5-<^icyano-,  ethylic  salt,  and  its  hydro- 
lysis (Carpenter  and  Perkin),  T., 
928. 
wo- Valeric  acid,  separation  of  acetic  acid 
from  (Chapman),  A.,  ii,  704. 
separation  of,  from  other  fatty  acids 
(Holzmann),  a.,  ii,  68. 
iso-Valeric  acid,  a-bromo-,  ethylic  salt, 
action  of  benzylaniline  and  di- 
phenylamine  on  (Bischoff),  A., 
1,  125. 
action  of  sodium  methoxide,  eth- 
oxide,  andn-  and  wo-propoxides 
on  (Bischoff),  A.,  i,  669. 


wo-Valeric  acid,  o-bromo-,  ethylic  salt, 
action  of  sodium  butoxides,  iso- 
amyloxide,  octyloxide,  and  wo- 
capryloxide  on  (Bischoff),  A., 
i,  670. 
action  of  quinoline  and  of  diethyl- 
aniline on   (Crossley  and    Le 
Sueur),    T.,    164;    P.,    1898, 
219. 
i8-chloro-,     ethylic     salt,     action     of 
potassium  cyanide  on,  and  its  con- 
densation    with     ethylic     milonate 
(Montemartini),  a.,  i,  420. 
Valeric  acid  {methylethylacetic  acid),  d-, 
ethereal  salts,  density,  specific  rota- 
tion,    and    molecular    volumes    of 
(Frank LAND),  T.,  359. 
d-,  1-,  and  i-,  silver  salts  of,  and  the 
synthesis  of  the  first  (Marckwald), 
A.,  i,  477. 
Valeric   acid   {trimethylacetic  acid,   di- 
methylpropionic  acid),   ethylic  salt, 
velocity  of  formation,   and   hydro- 
lysis of  (Sudborough  and  Lloyd), 
T.,  475;  P.,  1899,  3. 
cyano-,   ethylic   salt,    from   action   of 
heat  on  monethylic  cyanodimethyl- 
succinate,  and  its  reduction  (  Blaise), 
A.,  i,  480. 
wo-Valerobenzylamide,     o-bromo-  (Bis- 
choff and  Tschuxkkw),  A.,  i,  277. 
iso-Valerobenzylanilide,   a-bromo-   (Bis- 
choff), A.,  i,  126. 
wo-Valerodi-a-naphthylethylenediamine, 
a-bromo-  (Bischoff  and   Papke),  A., 
i,  279. 
iso-Valerodiphenylamide,  a-bromo-  (Bis- 
choff), A.,  i,  126. 
zso-Valerodiplienylhydrazide,     a-bromo- 

(Bischoff),  a.,  i,  278. 
wo-Valeromethylanilide,  a-bromo-   (Bis- 
choff and  Hirschfeld),  A.,  i,  278. 
iso-Y&lero-a-  and  )8-naphthalide8,  a-bronio- 

(Bischoff  and  Papke),  A.,  i,  278. 
i>o- Valero -o-nitranilide,   a-bromo-   (Bis- 
choff and  Papke),  A.,  i,  278. 
iso-Valero-7«-nitranilide,  a-bromo-  (Bis- 
choff     and       Watschjanz),       A., 
i,  278. 
iso-Valero-^-nitranilide,  a-bromo-   (Bis- 
choff and  Hirschfeld),  A.,  i,  278. 
Valeronitrile,  a-chloro-,  and   its  hydro- 
lysis (Henry),  A.,  i,  567. 
zso- Valeronitrile     {isopro2)ylacetonitrile), 

a-chloro-  (Henry),  A.,  i,'  256. 
)8-Valerophenylhydrazide,  from  hydroly- 
sis  of    nitrovaleriiltlophenylhydrazone 
(Bamberger),  A.,  i,  109.' 
tso-Valeropiperidide     (Auerbach     and 
Wolffenstein),  A.,  i,  936. 
o-bromo-  (Bischoff  and  Holm),  A., 
i,  230. 
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Valero-  o-,  m-,  and  jD-toluidides,  specific 
rotations  of  (Guye  and  Babel),  A., 
ii,  719. 
i^o-Valero-,    o-,   m-,   and    j3-toluidides, 
o-bromo-  (Bischoff  and  Papke),  A., 
i,  277. 
wo-Valerylcarbazole,      a-bromo-      (Bis- 
choff and  Karukowski),  A.,  i,  231. 
iso-Valerylcyanacetic    acid,      methylic 
and  ethylic  salts,   and   their   metallic 
derivatives  (Klobb),  A.,  i,  113. 
iso-Valerylcyanhydrin.     See  o-Hydroxy- 

isohexonitrile. 
*so-Valerylmalic    acid,    ethereal     salts, 
specific      relations       and      molecular 
volumes  of    (Frankland),   T.,   348, 
352. 
Valleriite  from  Sweden  (Petren),  A,, 

ii,  759. 
Vanadium  in  rocks  from  the  United  States 
(Hillebrand),  a.,  ii,   112  ;  (Tur- 
ner and  others),  A.,  ii,  498. 
in  peat  (Bas^kerville),  A.,  ii,  666. 
electro-depo.  jtion  of  (Cowper-Coles), 
A.,  ii,  755. 
Vanadium,    trichloride,   ^Wbromide   and 
iriiodide  (Piccini  and  Brizzi),  A., 
i,  297. 
■o^r- Vanadates,  constitution  of  (Meli- 
KOFFandPissARJEWSKY),  A.,ii,  299. 
sulphate,    for   detection    of    alkaloids 
(Barth),  a.,  ii,  47. 
and  ammonium  and  potassium  sul- 
phates (Piccini),  A.,  ii,  297. 
double  thiocyanates  of,  with  potassium, 
sodium,  and  ammonium  (Cioci),  A., 
i,  321. 
Vanadium,    estimation  of   small   quan- 
tities of,  in  rocks  (Hillebrand),  A., 
ii,  112. 
Vanadium-mica  from  California  (Hille- 
brand, Turner,    and  Clarke),  A., 
ii,  496. 
Vanadium  mineral  {carnotite)  from  Colo- 
rado  (Friedel  and    Cumenge),    A., 
ii,  434, 
Vanillic    acid,   j8-nitro-,   and   )8-amino-, 
and  its  platinochloride  and  acetyl  de- 
rivative (Vogl),  a.,  i,  698. 
Vanillilosazone  (  Biltz  and  Wienands), 

A.,  i,  911. 
Vanillin,  presence  of,  in  cork  (Thoms), 
A.,  ii,  324. 
presence  of,  in  opoponax  and  Peru  bal- 
sam (Tschirch  and  Knitl),  A.,  i, 
714;  (Thoms),  A.,  i,  715. 
synthesis  of  (Bouveault),  A.,  i,  437. 
mono-  and  tri-acetates  (Freyss),  A., 

i,  875. 
separation  of  coumarin  from,  in  flavour- 
ing extracts  ( \  I  ess  and  Prescott), 
A.,  ii,  531. 


Vanillin,  ;8-nitro-,  and  its  acetate  and 

oxirae  (Vogl),  A.,  i,  697. 
Vanilloylcarboxylic  acid  (Bouveault), 

A.,  i,  437. 
Vapour  density,  determination  of,  under 
arbitrary     pressure     (Bleier      and 
Kohn),  a.,  ii,  643. 

method  for  determining  (Winkler), 
A.,  ii,  728. 

of  hexamethylene  (Young  and  For- 
TEY),  T.,  880;  P.,  1899,  182. 
Vapour  pressure  of  solutions,  method  of 
determining  (Wade),  A.,  ii,  8. 

measurements  (Duhring),  A., 
ii,  726. 

and  osmotic  pressure,  relation  between 
(NoYEs),  A.,  ii,  357. 

surface  for  aqueous  solutions  of  two 
salts  which  form  a  double  salt  (Don- 
nan),  A.,  ii,  402. 

of  mixed  liquids  (Lehfeldt),  A., 
ii,  11. 

of  air  at  temperature  of  boiling  hydro- 
gen (Dewar),  a.,  ii,  741. 

of  amalgams  (Ogg),  A.,  ii,  14, 

of  solutions  (Schiller),  A.,  ii,  357. 

of  solutions  of  volatile  substances 
(Lehfeldt),  A.,  ii,  633. 

of  aqueous  solutions  of  hydrochloric 
acid  (Allan),  A.,  ii,  82, 

of  aqueous  solutions  of  sulphuric  acid, 
sodium  chloride,  cane  bUgar,  dex- 
trose, glycerol,  or  carbamide,  mole- 
cular depression  of  (Dieterici),  A., 
ii,  403. 

of  hydrated  crystals  (Tammann),  A., 
ii,  8. 

of  hexamethylene  (Young  and  For- 
tey),  T,,  876;  P.,  1899,  182. 

of  iodine  (Dewar),  P,,  1898,  242. 

of  mercurial  solutions  (Cady),  A., 
ii,  395. 

of  naphthalene,  and  of  camphor 
(Allen),  P.,  1899,  122,  135. 

of     mpentane,      and     of     mercury 
(Young),  A.,  ii,  633. 
Vapours,  mixed,  composition  of  (Car- 

veth),  a.,  ii,  467. 
Vegetables,    estimation    of    copper    in 

(Lehmann  ;  Vedrodi),  A,,  ii,  59. 
"Vegetale,"  note  on  (Wirthle),  A., 

ii,  824. 
Velocity    of    chemical    change.        See 

Afiinity,  chemical. 
Velocity   of    crystallisation   (Kuster), 

A.,  ii,  15. 
Velocity    constants    in    conversion    of 

ammonium     thiocyanate     into     thio- 

carbamide  and  vice  versd  (Waddell), 

A.,  ii,  411. 
Veratraldehyde,     and     its     hydrazone 

(Bouveault),  A,,  i,  228,  437. 
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Veratric     acid,     fonnation     of     (Bou- 

veault),  a.,  i,  288. 
Veratrine    (cevadine),    m.   p.,    and    its 
liydrolytic  products,  and  physiolo- 
gical       action       (Freund        and 
SciiwAKz),  A,,  i,  464. 

detection  of   (Melzeii),  A.,  ii,  193  ; 
(Kondakoff),  a.,  ii,  827. 
Veratrole,  dej)ression  of  Ircezing  point 
of  o-nitrophenol   by  (Ampola  and 
RiMATOKi),  A.,  ii,  353. 

/r?c!iloro-,    and   ^ribromo-    (Cousin), 
A.,  i,  200. 
Vesiculase,  a  coagulating  ferment  of  the 

prostatic  secretion  (Camus  and  Gley), 

A.,  ii,  779. 
Vermiculite  from  New  Jersey  (Clarke 

and  Barton),  A.,  ii,  496. 
Vetch.     See  Agricultural  chemistry. 
Vibrio  septiccevnice,  action  of,  on  biliver- 

din,      bilirubin,      and      hsenroglobiti 

(HuGOUNENQ  and  Doyon),  A.,  ii,  377. 
Vicia  fahia.      See   Agricultural   chem- 
istry. 
Vicin,    constitution    of    (Ritthausen), 

A.,  i,  715. 
Victorium   and    its    oxide,    and   atomic 

weight  ;  phosphorescent  spectrum  of ; 

sei)aiation  of,    from   earths  of  cerium 

group  (Crookes),  A.,  ii,  751. 
Viellaurite   from    the   Hautes  Pyrenees 

(LiENAu),  A.,  ii,  761. 
Vine.  See  Agricultural  chemistry. 
Vinegar,  detection  of  caramel  in  (Cramp- 
ton  and  Simons),  A.,  ii,  530. 

estimation     of    acidity    and    ash    in 
(Erckmann),  a.,  ii,  339. 
Vinylacetic     acid      and     calcium    salt 

(Wislicenus),  a.,  i,  736. 
Vinylacetonitrile.      See  Butenoic   acid, 
iiitiile  of. 

identity  of,    with   ethyleneacetonitrile 
(Henry),  A.,  i,  676. 
Vinylamine.     See  Dimethyleneimiue. 
Vinyldiacetonamine,     condensation    of, 

with  ethylic  mercaptan  (Pauly),  A., 

i,  228. 
VinylglycoUic    acid    (a-hydroxybutenoic 

acid),  and  acticm  of  soda  on  (Sleen), 

A.,  i,  864. 
Vinylic    alcohol,    a    colour  reaction   of 

(Rimini),  A.,  i,  787. 
o-Vinylphenol      (Kunz-Krause),      A., 

i,  201. 
Violaquercitrin,  potassium  derivative  of 

(Perkin),  T.,  440  ;  P.,  1899,  65. 
Violets,  artificial  oil  of,  composition  of 

(Stiehl),  a.,  i,  67. 
Violuric    acid.       See    Barbituric    acid, 

nitroso-. 
'I'-Violuric      acid,      methylic     salt     of 

(Guinchard),  a.,  i,  781. 


Viscosity,  ellect  of  pressure  ou  (Bogo- 
JAWLENSKY    and    Tammann),    a., 
ii,  137. 
of  gases  and  of  ga.seous  mixtures,  and 
its     alteration     with     temperature 
(Brkitenbacii),  a.,  ii,  403. 
of  solutions  of  ethereal  salts  in  sujer- 
cooled  thymol  (Scuall),  A.,ii,  640. 
of  undercooled  liquids  (Tammann),  A., 
ii,  272. 
Viscosity  coefficients,   rneasurement   of 

(GuYE  and  Friderich),  A.,  ii,  358. 
Vitexin, relation  of,to  scoparin  (Perkin), 
P.,  1899,  123. 
action     of      potassium      acetate     on 
(Perkin),  T.,  443. 
Vivianite    in  Dutch  peat  (Bemmei.en), 
A.,  ii,  371. 
in    Mecklenburg    peat    (Gaertner), 
A.,  ii,  302. 
Volume,    molecular,    of    benzoyltetra- 
hydroquinahline,      d-,    1-,    and    r- 
(Pope  and  P£ACHey),T.,  1073, 1082, 
1092. 
of  butyric,   caproic,  caprylic,    capric, 
lauric,  myristic,  palmitic  and  stearic 
acids     and    their    glycerylic    .salts 
(ScHEij),  A.,  i,  668. 
of       hexamethylene      (Young      and 

Fortey),  T.,  878,  p.,  1899,  182. 
of  organic  salts  of  menthol  (Tsciiu- 
gaeff),  a.,  ii,  3. 
Volumes,    specific,    direct,     and     from 
critical    constants,    differem-es    be- 
tween (Leduc),  a.,  ii,  729. 
of  compounds  of  mercury  with  lithium, 
sodium  or  potassium  (Maey),  A., 
ii,  547. 
of  steam  (Starkweather),  A.,  ii,  210. 
Volumes  of    liquids,    measuremeiit     of 

(Wagner),  A.,  ii,  379. 
Volumeometer,  improved   form  of  (Mc- 

Kenna),  A.,  ii,  467. 
Volumetric  apparatus,  methods  used  in 

graduating  (Fischek),  A.,  ii,  592. 

Vulpic  acid,  presence  of,    in   Calycium 

chrysoccphalnm  (Hesse),  A.,  i,  385. 


W. 

Wad,    col.altiferons,    from    New    South 

Wales  (Jaquet),  A.,  ii,  162. 
Walnut-cake.  See  Agricultural 

chemistry. 
Water  : — 
synthesis  and  volumetric  composition 

of  (Leduc),  A.,  ii,  475. 
gravimetric  synthesis  of  (Keiser),  A. 

ii,  87. 
molecular  association  of  (Yaubei,),  A. 
ii,  727. 
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Water  : — 

blue  colour  of  (Spring),  A.,  ii,  475. 

oi)tical  transparency  of  (Spring),  A,, 
ii,  537. 

refractive  index  of  (Bender),  A., 
ii,  621  ;  (Conroy),  A.,  ii,  717. 

copper  I  zinc  cell  with  hydrochloric  or 
ifWchloracetic  acid  in,  E.M.F.  of 
(Sa.lv adori),  a.,  ii,  721. 

heat  conductivity  of  (Aubel),  A., 
ii,  354. 

latent  and  total  heat,  and  entropy  of 
(Starkweather),  A.,  ii,  270. 

effect  of  pressure  on  melting  point  and 
latent  heat  of  fusion  of,  at  low 
tt^mperatures  (Tammann),  A., 
ii,  635. 

freezing  })oint  of  mixtures  of  acetic 
acid  and  (de  Coppet),  A.,  ii,  546. 

critical  points  of  mixtures  of,  with 
ethane  or  carbon  dioxide  (Kuenen 
and  Robson),  A.,  ii,  356. 

specific  volume  of  (Leduc),  A.,  ii,  729. 

composition  of  mixed  vapours  of 
acetone  and  (Carveth),  A.,  ii,  467. 

solubility,  mutual,  of  organic  liquids 
and  (Herz),  A.,  ii,  83, 

equilibrium  between  alcohol,  potassium 
nitrate  and  ;  temperatures  at  which 
two  liquid  phases  appear  in  (Dodge 
and  Gratton),  A.,  ii,  408. 

solutions  of  chlorine  in,  equilibrium 
in,  partition  of  chlorine  between 
carbon  tetrachloride  and  (Jakow- 
KiN),  A.,  ii,  736. 

equilibrium  between  ethylic  or  meth- 
ylic  alcohols,  ammonium  or  sodium 
sulphates  or  potassium  carbonate 
and  (de  Bruyn),  A.,  ii,  591. 

equilibrium  between  phenol,  aniline 
and  (Schreinemakers),  A.,  ii,  739. 

equilibrium  between  potassium  chlor- 
ide, acetone  and  ;  between  sodium 
chloride,  succinonilrile  and  ;  between 
potassium  carbonate,  alcohol  and, 
and  between  naphthalene,  acetone 
and  (Snell),  A.,  ii,  407,  408. 

partition  of,  between  sulphuric  acid 
and  some  salts  (Busnikoff),  A., 
ii,  361. 

of  hydration  in  salts  (Wald),  A., 
ii,  276. 

action  of  sodium  on,  heat   developed 
in  (de  Forcrand),  A.,  ii,  589. 
Natural  Water  : — 

colour  of  (Spring),  A.,  ii,  228. 

agents  for  removing  lime  and  magnesia 
from  (Griffin),  A.,  ii,  655. 

River  water,  composition  of    Danish 
(Westermann),  A.,  ii,  514. 
from    West    Riding    of    Yorkshire 
(Halliwell),  a.,  ii,  772. 


Natural  Water  :— 
River  water  or  lake  water,  decolorising 
of,     by     sunlight     (Spring),     A., 
ii,  570. 
Lake    water,    from    Lake  Ruszanda, 
Hungary       (Kalecsinszky),      -A., 
ii,  161. 
Spring     and     mineral    water,    from 

Arva-Polhora,      Hungary     (Kal- 

MANN  and  Glaser),  A.,  ii,  771. 
from  Austria   (John  and  Eichlei- 

ter),  a.,  ii,  493. 
from  Bagnoli,  Tuscany  (Nasini  and 

Salvadoki),  a.,  ii,  771. 
from     E.     Bohemia     (John),     A., 

ii,  501. 
from     Canada     (Hoffmann),     A., 

ii,  110. 
from  Carlsbad,  deposition  of  sulphur 

and    pyrites     by    (Knett),    A., 

ii,  772. 
from  Castrocaro,  Italy  (Sestini  and 

Campani),  a.,  ii,  38. 
from  Harzburg(OrTO  and  Troegeh), 

A.,  ii,  437. 
from  an  Artesian  well  at  Ilkeston, 

barium    salts    in    (White),    A., 

ii,  420. 
from  Illyes  Lake,   Hungary  (Leng- 

yel),  a.,  ii,  163. 
from    Kailsdorf,    Galicia    (Dunin- 

Wasowicz  and  Horowitz),  A., 

ii,  772. 
from  Mont- Dore  (Parmentier),  A., 

ii,  675^ 
from   -Neris-les-Bains,     fluorine    in 

(Carles),  A.,  ii,  308. 
from  Radein,  Styria  (Reibenschuh), 

A.,  ii,  308. 
from   Royat,   iodine    in    (Duboin), 

A.,  ii,  602. 
from  Sahara   desert  (Lahache),  A., 

ii,  675. 
sulphur  water  of  Sandefjord,   Nor- 
way (Bodtker),  a.,  ii,  39. 
from  Selters,   Nassau  (Fresenius), 

A.,ii,  114. 
from  wells  on  the  sea  coast  at  the 

estuary  of  the  Somme  (Guichard), 

A.,  ii,  566. 
fluorine  in  (Parmentier),  A. ,  ii,  501, 

675  ;  (Lepierre),  A.,  ii,  602. 
detection  of  rare  metals  in  (Garri- 

Gou),  A.,  ii,  616. 
Sea  water,  from  the   Caspian   (Kus- 

netzoff),  a.,  ii,  303. 
from  the  Mediterranean  (Gautier), 

a.,  ii,  649. 
from  the  Red  Sea  (Natterer),  A., 

ii,  501. 
estimation  of  iodine  in  (Gautier), 

A.,  ii,  477. 
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Water,  potable,  moorland,   acidity  and 

plumbo-solvent    action     of    (Ack- 

royd),  T.,  196;  P.,  1899,  1. 
containing  free  carbon  dioxide,  action 

of,  on  iron  (Krohnke),A.,  ii,  752. 
action  of,  on  lead  pipes  (Antony),  A., 

ii,  290. 
hard,  action  of,  on  metals  (Howe  and 

Morrison),  A.,  ii,  475. 
action  of,  on  zinc  and  galvanised  iron 

(Davies),  a.,  ii,  555. 
sterilisation  of,  by  ozone   (Mabmier 

and  Abraham),  A.,  ii,  506. 
Water,  sterilised,  new  form  of  still  for 
preparing  (Gawalowski),  A.,  ii,  515. 
Water  analysis: — 
analysis  of  (Bailey  and  Johnston), 

A.,  ii,  697. 
technical  analysis  of    (Giorgis    and 

Feliciani),  a.,  ii,  453. 
detection  of  nitrates  in  (Cimmino),  A., 

ii,  805. 
estimation  of  alkalis  in  (Bohlig).  A., 

ii,  810. 
determination  of  alkalinity  of,  indica- 
tors for  (Ellms),  a.,  ii,  525. 
estimation  of  ammonia,   nitrates  and 

nitrites  in  (Winkler),  A.,  ii,  805. 
estimation   of  iron   in   (Seyda),    A., 

ii,  341. 
estimation  of  traces  of  lead  in  (Lie- 

brich),  a.,  ii,  58. 
estimation  of  organic  matter  in  (Mar- 

BOUTiN  and  Franck),  A.,  ii,  184. 
estimation    of    dissolved    oxygen    in 

(Florence),  A.,  ii,  179  ;  (Mackey 

and  Middleton),  A.,  ii,  244  ;  (Levy 

and  Marboutin),  A,,  ii,  381  ;  (Ger- 

land),  a.,  ii,  697. 
estimation  of,  in  phenols  (Schryver), 

A.,  ii,  701. 
estimation    of    phosphoric     acid    in, 

colorimetrically  (Joiles),  A.,  ii,  579. 
estimation  of,  in  invert  sugar  (Thorne 

and  Jeffers),  A.,  ii,  51. 
estimation    of   amount  of    softening 

agent  required  by  a  hard  (Vignon 

and  Meunier),  A.,  ii,  452. 
measurement    of     the    turbidity    of 

(Mason),  A.,  ii,  615. 
Water.     See    also    Agricultural    chem- 
istry. 
Water- chestnut,  composition  of  (Neu- 
mann), A.,  ii,  794. 
Water-pump,  apparatus  for  preventing 
backward  flow  of  water  from  (Chata- 
nay),  a.,  ii,  646. 
Wax:— 

beeswax,  examination  of  (Dieterich), 

A.,  ii,  133. 
of  tlie   humble    bee,    composition    of 

(Sundvik),  a.,  i,  112. 


Wax  from  cork,  and  its  decomposition 
(Thorns),  A.,  ii,  324. 

from  opoponax  (Thchirch  and  Knitl), 
A.,  i,  714. 
Waxes,  determination  of  melting  points 

of  (Dowzard),  a.,  ii,  725. 
Weights,  equivalent,  and  contraction  of 

aqueous  solutions  on  diluting  (Wade), 

T.,  271  ;  P.,  1899,8. 
Weights,  molecular,  deduced  from  dis- 
sociation  ]tressures  of  gaseous  hy- 
drates (Kosset),  a.,  ii,  548. 

determination  of,  by  a  vapour  density 
method  (Bleier  and  Kohn),  A., 
ii,  643. 

of  liquids  (Speyers),  A.,  ii,  145. 

of  liquids,  and  critical  constants,  rela- 
tion between  (Berthelot),  A., 
ii,  404. 

of  some  salts  in  nitrobenzene  (Kahlen- 
berg  and  Lincoln),  A.,  ii,  397. 

of  some  salts  dissolved  in  urethane 
(Castoro),  a.,  ii,  360. 

of  ammonium  azoimide  (CuRTius  and 
Rissom),  a.,  ii,  PL 

of  argon  (Berthelot),  A,,  ii,  207. 

of  ozone  (Ladenburg),  A.,  ii,  89, 
281;  (Staedel;  Groger),  A., 
ii,  150. 

of  sodium  hyponitrite  (Divers),  T., 
122. 

and  melting  points  of  the  acids  of  the 
oxalic  series,  relations  between 
(Massol),  a.,  i,  733. 

of  alcohols,  in  benzene  and  naphtha- 
lene solutions  (BiLTZ),  A., 
ii,  634. 

of  benzene,  toluene,  and  alcohol  in  the 
liquid  state  (Speyers),  A., 
ii,  468. 

of  benzopnrpurin  and  "diaraine-pure- 
blue"  in  solution  (Krafft),  A., 
ii,  473. 

of  ethylenic  chlorobromide  or  cyanide 
in  ethylenic  bromide  ;  of  dimethylic 
fumarate  in  dimethylic  succinate ;  of 
elaidic  in  stearic,  and  stearic  in 
elaidic  acid  (Bruni  and  Gorni), 
A.,  ii,  731. 

of  ethylic  sodiomalonate  and  sodio- 
acetoacetate  (Vorlander  and 
Schilling),  A.,  i,  672. 

of  rosaniline  hydrochloride,  methyl- 
violet  and  methylene-blue,  in  water 
or  alcohol  (Krafft),  A.,  ii,  473. 

of  sodium  oleate  (Kahlknberg  and 
Schreiner),  a.,  ii,  203. 
Wheat.     See  Agricultuial  chemistry. 
Wheat    bran   or  grain,    estimation    of 

cellulose  in  (Lebbin),  A.,  ii,  67. 
Wheat  flour,  detection  of  maize  starch 

in  (Baumann),  a.,  ii,  703. 
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{o-Xylene,  Me  :  Me  =  \  :  2  ;  m-xyhne,  Me 
Wine  bouquet,  improvement  of,  addition 

of  vine-leaf  extract  to    must  ;   and 

effect  on  yeasts  (Jacquemin),   A., 

ii,  377. 
mercury  in  (Vignon  and  Perraud), 

A.,  ii,  446. 
making,  effect  of  sterilising  must  in 

(Rosenstikhl),  a.,  ii,  508. 
Wine  analysis  :— 

analysis    of   (Ripper;    Barth),    A., 

ii,  699. 
detection  of  fluorine  in  (Paris),  A., 

ii,  804. 
detection  of  salicylic  acid  in  (Abra- 
ham), A  ,  ii,  341. 
estimation  of  alcohol  and  acidity  in 

(Erckmann),  a.,  ii,  339. 
estimation   of    extractive    matter    in 

(Fresenius),  a.,  ii,  253. 
estimation   of  glycerol    in   (Fabris), 

A.,  ii,  131. 
estimation    of   mercuric    chloride    in 

(Gayon      and      Laborde),       A., 

ii,  385. 
estimation  of  mercury  and  copper  in 

(Vignon     and     Barrillot),     A., 

ii,  452. 
estimation  of  potassium  hydrogen  tar- 
trate in  (Magnier  de  la  Source), 

A.,  ii,  70;  (Jay),  A.,  ii,  133. 
estimation  of  tartaric  acid  in  (KuLiscn, 

KoHLMANN,    and    Hoppner),    A., 

ii,  340. 
examination     of     "sugared"     wines 

(Moslinger),  a.,  ii,  700. 
Wine-vinegar      (Farxsteiner),       A., 

ii,  705. 
Wolframite  from  Caucasus  (Tschernik), 

A.,  ii,  669. 
from  Zinnwald,  indium  in  (Atkinson), 

A.,ii,  600. 
Wolfsbergite,    artificial    (Sommerlad), 

A.,ii,  216. 
Wollastonite   from  Austria  (John  and 

Eichleiteh),  a.,  ii,  493. 
artificial  (Morozewicz),  A.,  ii,  764. 
Wood,  the   so-called   lignin   reaction  of 

(Czapek),  a.,  i,  560. 
detection  of  (Piutti),  A.,  ii,  340. 
Wood  charcoal,  action  of  sulphuric  acid 

on  (Berthelot),  A.,  ii,  286. 
Wood      oil,      Japanese      (Kitt),      A., 

i,  864. 
Wood  tar,  distillation  of  (Bi^hal),  A., 

i,  121. 
Wormwood,     a     new     constituent     of 
(Adrian       and       Tkillat),        A, 
i,  301. 
Wort,influenceofthe  mineral  constituents 
of  water   on  composition   of   (Lott), 


:Me  =  l:S',  T^-xylene,  Me  .  Me  =  \  :  4). 

Wort,     percentages     of    calcium     and 
magnesium  in,    and   determination 
of  acidity  of  (Matthews  and  Wool- 
cott),  a.,  ii,  174. 
See  also  Beer. 


X. 


Xanthine    from   uric   acid    (Sundvik 
A.,  i,  174. 
heats  of  combustion  and  formation  of 
(Berthelot     and     Andr^.),     A., 
ii,  400. 
identification      of     (Fischer),      A., 

i,  176. 
theobromine    and     caffeine,     relative 
stability   of,   towards  alkalis   (Fis- 
cher), A.,  i,  262. 
Paraxanthine,  new  synthesis  of  (Fis- 
cher and  Clemm),  A.,  i,  173. 
chloro-  (Fischer  and  Clemm),  A., 
i,  173. 
Xanthine    bases,    amount    of,    in    beer 

(Laszczynski),  a.,  ii,  793. 
Xanthione  (Graebe  and   Roder),   A., 

i,  706. 
Xanthitane  (!)  from  Dublin  (O'Reilly), 

A.,  ii,  498. 
Xanthone   group  of  colouring  matters, 
salt-formation  by  (Perkin),  T.,  442  ; 
P.,  1899,  66. 
Xanthone-oxime,  -phenylhydrazone  and 
-phenylimine  (Graebe  and  Roder), 
A.,  i,  705,  706. 
Xanthorhamnin,  formula,  and  potassium 
derivative    (Perkin),    T.,    440 ;    P., 
1899,  65. 
Xanthorrhcea  resin  oil,  constituents   of 

(Schimmel  and  Co.),  A.,  i,  63. 
Xanthoria    parietina,     constituents     of 

(Hesse),  A.,  i,  386. 
Xenon,     discovery    of    (Ramsay),   A., 
ii,  212. 
position     of,      in     periodic     system 
(Howe),  A.,  ii,  740. 
Xenotime    from  Ontario  (Hoffmann), 

A.,  ii,  110. 
o-Xylene     hexachloride     (Radziewan- 
owsKi  and  Schramm),  A.,  i,  197. 
_p-nitro-,      electrolytic     reduction     of 
(Elbs  and  Kopp),  A.,  i,  270. 
7;i-Xylene  in  lignite  tar  (Oehler),  A,, 
i,  816. 
diffusion    coefficient    of,    across    vul- 
canised   caoutchouc   (Flusin),    A., 
ii,  205. 
action  of  sulphur  chloride  on,  with 
aluminium-mercury  couple  (Cohen 
and  Skirrow),  T.,  890  ;    P.,  1899 
183. 
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{o-Xyle7ie,  Me  :  Me  =  l  :2  ;  m-xijlene,  Me:  Me  =  1  :3  ;  Y>xylcne,  Me  :Me  =  \  :4). 


m-Xylene,  2-broino,   4-chloro-2-broiiio 
2-cyano-  and  5-iodo-  (Noyes),  A., 
i,  284,  285. 
^■bromo-,  preparation  of  (Cohen  and 
Dakin),  T.,  894;    P.,  1899,  183. 
a>-Xylene,  etiect  of  pressure  on    melting 
point    curves    of    (Tammann),  A., 
ii,  636. 
dejjression  of  freezing  point  of  o-nitro- 
phenol  by(AMPOLAand  Rimatori), 
A.,  ii,  353. 
^e^rabromo-  (ZELiNSKYand  Naumow), 
A.,  i,  197. 
Xylenes,     m-    and    p-,    w-nitro-,    and 
metallic    derivatives    (Konowaloff), 
A.,  i,  873. 
3'w-Xylene-^-azo-3-methylindazole 
(Bambergek  and  vox  Goldbeuoeu), 
A.,  i,  546. 
wi-Xylenedioxime  (Zincke  and 

ScHvvAiiz),  A.,  i,  751. 
w-Xylenephthalamide     (Conrad     and 

Hock),  A.,  i,  642. 
m-Xylenesulphinic       acid       (Gatter- 

mann),  a.,  i,  517. 
1:2: 6-Xylenol,      from      m-hydroxy-^>- 

xylic  acid  (Perkin),  T.,  192. 
m-Xylenol,    thio-    (Cohen    and    Skir- 

Row),  T.,  891  ;  P.,  1899,  183. 
1:4:  6-Xylenol,       2  :  5-c?ibromo-      and 
2:3:  5-^nbromo-,  and  its  benzoaie 
(AuwERS     and     Ercklentz),    A., 
i,  35. 
2:3: 5-^?'ibromo-,        and        benzoate 
(AuwERs),  A.,  i,  343. 
compound     formed     by    action    of 
fuming  nitric  acid    on  (AuwERS 
and  Papp),  A.,  i,  30. 
Xylenolcarbinol,  (i^bromo-,  and  acetate 

(AuwRRs),  A.,  i,  343. 
Xylic  acids  [xylylic  acids).  See  Dimethyl- 

benzoic  acids. 
2-?M-Xylidine,  from  commercial  xylidine 
(NoYEs),  A.,  i,  284. 
velocity  of  diazotisation  of  (Hantzsch 

and  Schumann),  A.,  ii,  550. 
colouring  matter   obtained    from,    by 
action        of        jp-nitrodiazobeuzene 
(Friedlander    and    Brand),    A., 
i,  351. 
4-o-Xylidine-(?6)-sulplionic        acid 

(Cazeneuve  and  Moreau),  A.,  i,  431. 
4-m-Xylidine-6  sulphonic         acid 
(Cazrneuve     and      Moreau),      A., 
i,  431. 
Xylitol,    condensation  of   benzaldehyde 
with  (i)E  BRtTYN  and  Alberda  van 
Ekenstein),  a.,  i,  662. 
Xylonic  acid,  conversion  of  xylose  into, 
by  sorbose    bacterium    (Bertrand), 
A.,  ii,  44. 


I    Xylonitrila.      See  2  :  4-Dimethylbenzo. 

I        nitrile. 
j3-Xyloquinone,  riibromo-,   formation  of 

(Auvvers  and  Rapp),  A.,  i,  30. 
Xylose,    phenylosazone    of    (Zaxotti), 
A.,  i,  851. 

action  of   sorbose    bacterium    on,   in 
yeast     extract    (Bertrand),     A., 
ii,  44. 
m-  and  ;j-Xylylamines  and  salts  (Kono- 
waloff), A.,  i,  873. 
m-XylylM|/-aziniino-mtro-    and  -cZ/nitro- 

benzene   (Willgerodt    and   Klein), 

A.,  i,  883. 
m-Xylylaznitroso-nitro-     and   -dvaxtro- 

benzene    (Willgerodt  and   Klein), 

A.,  i,  883. 
m-Xylylcarbamide       (Walther       and 

Wlodkowski),  A.,  i,  590. 
;?-Xylylcarboxylic    acid    (Bouveault), 

A.,  i,  287. 
^-Xylylch'orometliylketone      (Collet), 

A.,  i,  56. 
w-Xylylchlorophosphine    (Conen),    A., 

i,  208. 
4-;»-Xylyldiliydroquinazoline,  2-bromo- 

(Drawert),  a.,  i,  643. 
m-Xylyldimethylphospliine,      and      its 

oxide  (Conen),  A.,  i,  208. 
m  Xylylenefurazan        (Zincke        and 

Schwa RZ),  A.,  i,  751. 
o-Xylylenic  bromide,  action  of,  on  alka 
loids  (ScHOLTz),  A.,  i,  648. 
action  of,   on  bebeerine   (Scholtz), 
A.,  i,  92. 
0-,  m-,  and  p-Xylylenic  chlorides  (Rad- 

ziewanowski    and    Schramm),    A., 

i,  197. 
??i-Xylyl-4-glyoxylic      acid,     5-bromo-, 

5-iodo-  (Notes),  A.,  i,  285. 
^-Xylylglyoxylic  acid,  and  ethylic  salt 

(Bouveault),  A.,  i,  286. 
1 :  3  :  2-Xylylhydrazine     (Busch),     A. 

i,  496. 
Xylylic    acids   {xylic  acids).      See  Di- 

methylbenzoic  acids. 
^-Xylylic   pbenylcurbamate    (Auwer.^), 

A.,  i,  34:3. 
m-  and  ?^Xylylic  mercaptaus  (Gatier- 

mann),  a.,  i,  518. 
0-,   m-,  and  ji;-Xylylic  chlorides   (Rad- 

ZIEWAN0W8KI    and    Schramm),    A., 

i,  197. 
2-Xylylidene-phthalide  and  -phthalim- 

idine  (Bethmann),  A.,  i,  520. 
??i-Xylyl  methyl  ketone,  preparation  of 

(Verley),  A.,  i   207. 
wi-Xylylmethylnitrosamine,  uitro- 

[Me2:N:N02  =  l  :3:4:5],  and 

amino-,  and  its  picrate  (Pinnow  and 
Oesterreich),  a.,  i,  203. 
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(o'Xytenc,  Ale  :  J/c  =  l  :  2  ;  m-xylene,  Me 
U  :  4-Xylylmethyltliiosemicarbazide 

(Makckwald),  a.,  i,  505. 
^  :  4-Xylylphenyltliiosemicarlba2ide,  and 

the  ihiodiazolone  (Makckwald),  A.. 

i,  505. 
1  :  3-Xylyl-5-pliosphoiiium  iodide 

(Conkn),  a.,  i,  209. 
1  :  3-Xylyl-4-pliosplioniuiii  iodide,  hydr- 

oxi'le    and     chloride     (Conen),     A., 

i,  208. 
2Xylylphthalide      (Bethmann),      A., 

i,  520. 
4-Xylylquina2olone  and    salts,    and   2- 

chloro-derivative      (Drawert),      A., 

i,  642. 
4-Xylyltetrahydro-2-ketoquinazoline, 

and  its  .salts  (Dhawert),  A.,  i,  643. 
Xylylthiocarbimide  (Busch),  A.,  i,  496. 


Yeast,    nutrition    of,    and   influence   of 

sul[)hur  compounds  on  (Stern),  T., 

201  ;  P.,  1898,  182. 
acclimatisation   of,    and    influence   of 

various  .sugars  on  their  fermentative 

power  (Dienert),  A.,  ii,  442. 
influence   of    mineral   constituents   of 

brewing  waters  on,  and  composition 

of  ash  (Lott),  a.,  ii,  683. 
action  of  various  poisons  on   (Weh- 

mer),  a.,  ii,  785. 
absence  of  chitin  from  (Tanret),  A., 

ii,  171. 
action  of  the  liquid  pressed  out  from, 

on  dextrin  (Petit),  A.,  i,  559. 
action  of,  on  pure  glyceraldehyde  and 

dihydroxyacetone  (Emmerling),  A., 

ii,  318. 
secretion   of  lactase  and  melibiase  by 

(Dienert),  A.,  ii,  683. 
fermentation  of  sugars  by,  and  influence 

of     nitrogenous      matter      thereon 

(Dubourg),  a.,  i,  376. 
in  wine  making,  action   of  vine-leaf 

extract      on      (Jacquemin),      A., 

ii,  377. 
beer,   absorption   of   oxygen  by,  and 

presence  of  an  enzyme  in  (Effront), 

A.,  ii,  118. 
bottom,  Munich,  action  of,  on  dextrose 

and  Ifevulose  (Buchner  andRAPP), 

A.,  ii,  606. 
brewer's,  action  of,  on  malic  acid  due 

to  bacteria  (Emmerling),  A.,ii,  570. 
compressed,  amount  of  pentosans    in 

(Menozzi),  a.,  ii,  683. 
wine,  formation  of  glycogen  in  (K  ayser 

and  Boullanger),  A.,  ii,  236. 


Me  =  l  :  3;  -p-xylene,  Me  :Me=l  :  4). 
Yeast-cells,   influence    of    oxygen   and 
mechanical     shaking     on    (Buchner 
and  Rapp),  A  ,  ii,  169. 
Yeast    enzymes,    hydrolysis    of     poly- 
saccharides   by     (KaLanThar),    a., 
i,  102. 
Yeast  extract  (Buchner's),  composition 
of  (Wroblewski),  a.,  ii,  170. 
preparation  ;   action     on    starch   and 
sugars,    and   influence  of  potassium 
arsenite  on  (Buchner  and  Rapp), 
A.,  ii,  606. 
formation  of  glycogen  in  (Cremer)  A., 

ii,  606. 
experiments     with     (Buchner    and 

Rapp),  A.,  ii,  236. 
influenceof  a  nutrient  media  on  amount 
of  zymase  in  (Albert),  A.,  ii,  783. 
and  xylose,  action  of  sorbose  bacterium 

on  (Bertrand),  A.,  ii,  44. 
proteolytic   action    of,   and   action   of 
various  reagents  (Gereb  and  H  ahn), 
A.,  i,  94. 
Yetiver   oil  (Schimmel  and   Co).,  A., 

i,  924. 
Yohimbehe  bark,  alkaloids  of  (Spiegel), 

A.,  i,  966. 
Yohimbic  acid  (Spiegel),  A.,  i,  966. 
Yohimbine,  and  methiodide,  acetyl,   and 
oxidation  derivatives    (Spiegel),  A., 
i,  966. 
Yohimbinine  (Spiegel),  A.,  i,  967. 
Yolk  of  egg,  detection  of  (Dieterich), 

A.,  ii,  392. 
Ytterbium  in  monazite  sand  (ScHiJTZEN- 
berger  and  Boudouard),  A.,ii,  367. 
Yttria  earths,  fractionation  of  (Schutz- 
ENBERGER     and     Boudouard),     a., 
ii,  367. 
Yttrium   in   monazite   sands  (Urbain), 
A.,    ii,   28  ;  (Schijtzenberger  and 
Boudouard),  A.,  ii,  367. 
nitrates  (WyROUBOFFand  Verneuil), 

A.,  ii,  225. 
oxide,    constitution    of   (Wyrouboff 

and  Verneuil),  A.,  ii,  598. 
oxides,    complex   oxides   and  nitrates 
from  (Wyrouboff  and  Verneuil), 
A.,  ii,  424. 
silicate.     See  Thal^nite. 
Yttrium     minerals     in     ore      deposits 
(Sjogren),  A.,  ii,  37. 


Z. 


Zeolites,  action  of  water  on  (Clarke), 

A.,  ii,  109. 
Zeoric  acid,  ]>robably  an  impure  form  of 

parellic  acid  (Hesse),  A.,  i,  383. 
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Zeorin,  ])re.sence  of,  in  Placodium  saxi 
cohtm,    and   decomposition    products, 
and  isomeride  (Hesse),  A.,  i,  382. 
wo-Zeorin,  and  Zeorinin  (Hesse),  A. 

i,  382. 
Zinc,  and  zinc  sponge,  electrolytic  forma 

tion  of  (FoEKSTEK  and  Gunther) 

A.,  ii,  220. 
presence  of,  in  copper  precipitated  by 

its  use  (Shengle  and  Smith),  A. 

ii,  749. 
potential  difference  between,  and  solu 

tions  of  its  salts  in  organic  solvents 

(Kahlenbrrg),  a.,  ii,  624. 
heat  of  vaporisation  of  (Suthehland), 

A.,  ii,  7. 
heat  of  amalgamation  of  (Richards 

and  Lev^^is),  A.,  ii,  267. 
mixtures  of,  with  lead,  partition  of  tin 

or     silver    in     (Bancroft),     A., 

ii,  470. 
dust,  action  of,  on  <^^bromo-derivatives 

of  paraffin  hydrocarbons  (Ipatieff), 

A.,  i,  469. 
action  of,  on  sulphuric  acid  (Adie), 

P.,   1899,   133;   (Berthelot),  A., 

ii,  283. 
action    of    water    on    (Davies),    A., 

ii,  555. 
action  of  a  hard  water  on  (Howe  and 

Morrison),  A.,  ii,  476. 
Zinc  alloy  with  calcium  (Moissan),  A., 

ii,  154. 
Zinc  amalgams  of  different  concentra- 
tions,    electromotive     force     between 
(Cady),  a.,  ii,  394. 
Zinc  salts,  absorption  of  Rontgen  rays  by 

(Hebert  and  Reynaud),  A.,  ii,  586. 
diffusion    of    light    by    solutions    of 

(Spring),  A.,  ii,  585. 
reduction    of,    by    calcium    carbide ; 

alloys  with  calcium  (Tarugi),  A., 

ii,  749. 
influence  of,  on  haemoglobin  formation 

(Wolf),  A.,  ii,  231. 
Zinc  antimonate  (Senderens),  A.,  ii,  557. 
and    zinc    potassium    thioantimonites 

(Pouget),  a.,  ii,  663. 
ortharsenite,  formation  of  (Reichard), 

A.,  ii,  23. 
azoimide,  basic  (CuRTiusand  Rissom), 

A.,  ii,  92. 
bromide,  spark  spectrum  of  (de  Gram- 
ont),  A.,  ii,  137. 

electrolyis  and  heat  of  formation  of 
(CzEPiNSKi),  A.,  ii,  268. 

solubility   of  hydrates  of  (Dietz), 
A.,  ii,  221. 
chloride,  molecular  weight  of,  in  ure- 
thane  (Castoro),  A.,  ii,  360. 

spark-spi'ctra  of  (BE  Gramont),  A., 
ii,  137. 


Zinc  chloride,  fused,  specific  conductivity 
of  (Schultze),  a.,  ii,  623. 
fused,   electrolysis  of   (Schultze), 

A.,  ii,  657. 
electrolysis  and  heat  of  formation  of 

(Czepinski),  a.,  ii,  268. 
fused,     dissociation    coefficient    of 

(LoRENz),  A.,  ii,  269. 
coagulation  of  colloidal  solutions  of 
gold,  silver,  or  arsenious  sulphide 
by  (Stark),  A.,  ii,  644. 
hydrates  of,  solubility  of  (Dietz), 
A.,ii,  221. 
ammonium   chloride,   dissociation   of, 
change  of  entropy  in  (Matignon), 
A.,ii,  273. 
chlorides  (Base),  A.,  i,  41. 
potassium    chloride,    conductivity    of 
aqueous   solutions   of   (Jones    and 
Ota),  a.,  ii,  587. 
sodium  chloride,  and  ammonium  brom- 
ides, conductivities  of  solutions  of 
(Jones  and  Knight),  A.,  ii,  628. 
iodide,     solubility    of     hydrates     of 

(Dietz),  A.,  ii,  221. 
lead  iodide  (Mosnier),  A.,  ii,  222. 
molybdiodate        (Chketien),         A,, 

ii,  363. 
nitrate,    electrolysis   of,    with   copper 
ferrocyanide    membrane   (Schbe- 
ber),  a.,  ii,  273. 
densities   of  solutions  of  (Barnes 

and  Scott),  A.,  ii,  406. 
hydrates  of  (Funk),  A.,  ii,  210. 
oxide  prepared  from  nitrate,  occluded 

gas  in  (Richards),  A.,  ii,  101. 
calcium     silicate    from    New    Jersey 

(Wolff),  A.,  ii,  435. 
sulphide    actinometer    (Henry),    A., 
ii,  394. 
phosphorescence  of  (Mourelo),  A., 

ii,  420. 
solubility  of,  in  dilute  hydrochloric 
acid,    theory   of    (Morgan    and 
Gotthelf),  a.,  ii,  627. 
action  of. sulphuric  acid  on  (Ber- 
thelot), A.,  ii,  283. 
sulphate,  thermal  change  on  diluting 
a  saturated  solution  of  (Pollok), 
P.,  1899,  8. 
densities   of  solutions  of  (Barnes 

and  Scott),  A.,  ii,  406. 
solution,   action  of  magnesium  on 
(Bryant),  A.,  ii,  289. 
potassium      paratungstate      (Hallo- 
PEAu),  A.,  ii,  160. 
Zinc  organic  compounds  : — 

Triethylenediaminezinc    salts    (Wer- 
ner,    Megerle,      Pastor,      and 
Spruck),  a.,  i,  856. 
Zinc,   antipyrine    salicylate    (Schuy- 
ten),  a.,  i,  306. 
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Zinc  organic  compounds  : — 

Zinc  bromide  and  chloride,  double  am- 
monio-conipound    of,    with   mer- 
curic cyanide  (Varet),  A,,  i,  99. 
cyanide,   electrolysis    of    (Baker), 
A.,  ii,  749. 
or  sulphide,  heat  developed  by  the 
action  of  potassium  cyanide  on 
(Berthelot),  a.,  ii,  i'Z2. 
action  of  ammonia  on  (Varet), 
A.,  i,  98. 
potassium  cyanide  and  its  decompo- 
sition     (Berthelot),      A., 
i,  847. 
action  of  hydrogen  sulphide  or 
sodium    sulphide   on    (Ber- 
thelot), A.,  ii,  422. 
dithionate   phenylhydrazine    (Moi- 

tessier),  a.,  i,  688. 

ethyl,     preparation     of     (SiMONO- 

witsch),  a.,  i,  871. 

iodide,  action  of  zsobutylic  iodide 

on  (SiMONOwiTscu),  A.,  i,  471. 

hypopliosphite         phenylhydrazine 

(Moitessier),  a.,  i,  688. 
methyl,    preparation    of    (SiMONO- 
witsch),    a.,    i,    471  ;    (Woro- 
b^eff),  a.,  i,  871. 
zsopropyl,    preparation   of    (Bohm), 

A.,  i,  872. 
thiosulphate         phenylhydrazine 
(Moitessier),  A.,  i,"  688. 
Zinc,  estimation  and  separation  of : — 
estimation  of  (Murmann),  A.,  ii,  126  ; 

(Langmuir),  a.,  ii,  522. 
estimation    of,     electrolytically     (Pa- 
weck),  a.  ,  ii,  250. 


Zinc,  estimation  and  separation  of : — 
estimation    of,     volumetrically   (Pou- 

get),  a.,  ii,  695. 
estimation    of,     in     ores     containing 

aluminium  (Jensch),  A.,  ii,  522. 
estimation  of  silver,   gold,   and  mer- 
cury in  presence  of  (  Kollock),  A. , 

ii,  811. 
separation    of    copper    from    (Dede- 

righs),  a.,  ii,  813. 
separation  of   copper,  iron,  lead,  and 

tin  from  (Langmuir),  A.,  ii,  522. 
separation  of  iron  from  (Brearley), 

A.,  ii,  815. 
separation  of  nickel  from  (Dohler), 

A.,  ii,  811. 
Zinc-boracite    containing    iodide    (Al- 
laire), A.,  ii,  156. 
Zinckenite    from     the    Harz    (Guille- 

main),  a.,  ii,  757. 
artificial  (Sommerlad),  A.,  ii,  217. 
Zircon    from   Russia   (Jerem^eff),   A., 

ii,  673. 
Zirconium      tetrachloride      and      teirct- 

bromide,      compounds      of,      with 

amines   (Matthews),    A.,    ii,   295, 

296. 
nitrides  (Matthews),  A  ,  ii,  296. 
oxide  "favas"  from  Brazil  (Hussak), 

A.,  ii,  432. 
separation  of  iron  from  (Matthews), 

A.,  ii,  335. 
Zoisite  from  the  Alps  (Termier),  A., 

ii,  303. 
from  Scotland  (Heddle),  A.,  ii,  497. 
Zymase   in   yeast  extract,    artificial  in 
crease  of  (Albert),  A.,  ii,  783. 
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ERRATA. 

Vot.  LXX.  (Abstr.,  1896). 

Part  I. 

Pap;e        Line 
446      8*  and  3*      for  "sobreritritol"  rcar^  "  sobrerytliritol." 


37 


Vol.  LXXII.  (Abstr.,  1897). 
Part  II. 

(or  "1895"  read  "1896." 


Pac^^e         Line 
53  25 

700  4* 


Vol.  LXXIV.  (Abstr.,  1898). 
Part  I. 

for  "  Dobie  "  read  "  Dobbie." 
,,    "a-uric"  read  **  o-methyluric." 


Part  II. 

14      2*  and  1*    for  "  C^U,.'  "  read  "  CgHg'. " 
277  5*  ,,    "HN03,10HoO"  rmrf  "10HNO„H,O. 


Page 
709 
713 
718 
900 
935 


Col. 


Index. 

Line 

35  for  "  //.  M.  Goodwin"  read  "  Harry  Mann  Gordin  " 

5*  should  read  "  Salvador!,  Roberto.     See  Raffaele  Nasini. 

10*  for  "21"  read  "213." 
13         „     "1889"  vwf^  "1898." 
22         ,,     " dipJtenylethylcne'^  Ye-a,d  " phenylcthylcnc." 


Pa'^e 

'2 

42 

48 

53 

98 

108 

124 

126 

144 

185 

197 

203 

256 


YoL.  LXXVI.  (Abstr.,  1899). 
Part  I. 

Line 

2  for  "sodium"  oxad  "iodine." 

13,  14,  and  19,  in  formulae, /or  "  -CHCl,'  "  read  "  •CH(CC1,)-." 
bottom  „  „    "-CO-NH"     „     "-CO-NHV 

22*        for  "  Rizzo  Niocolo"  read  "  NrccoLo  Kizzo." 
20  ,,    "  ethylene  "  rcaf?  "  ethane. " 

16  ,,    "  foregoing  "  r<?ac2  "following." 

3  ,,    "  1-amido- "  ?T«rf  "  2-aiiii'lo-." 

3*  ,,    "  diphenylthiocarbamate  "  vrarf  "di[dienylcarbaniatc. 

3  ,,    "  C02H18N2O  "  read  "  C^JlisNaOa." 

8*  ,,    "37"  read  "371." 

CPhFaCl. 


12 
11 
top 
25 

13^ 


,,    "  [Me  :  N2  :  NO.,,"  etc.,  read  "  [Mea  :  N  :  NOo,"  etc. 
,,    ^dimethylacctonccyanhy drill "  read  "  acetonecyanhydrin" 
should  read  "  is   converted   into  monochlorisohulylaccionitr He  or 
a-chlorocapronilrile. " 
for  "  achlnrocojyronitrile"  road  "  a-chlororaprylonitrile." 


*  From  bottom. 
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Page 

258 
268 
278 


Line 

top 

13* 

5 


for  "CFTarCH-CHa-COCl  "  read 


■'sulphuric"  read  "  nitric." 
'  a-hromisohutTjryliimtaxylidide  " 


288  1 

,,    21  and  bottom  ,, 
360  8*,  11*,  and  15' 


387 
427 
489 
498 
512 
537 
564 
664 


696 
726 
736 
749 
761 

766 

798 


read      * '  a-hromisovaUryl- 


"  metamethoxyglyoxylic"  read  "  mctatnethoxyphenylQlyoxylic.' 
"  CO-COOEt  "■  rcafZ  '•'CO-COOH." 
for  "  4  "  read  "  4'." 


2 
20 
21* 
20 
17 
25 
6,  7,  and 
14* 


9* 
16 
27- 
19* 

and  2* 
5 


12* 
3* 


814 

3 

848 

10* 

875 

20* 

887 

5* 

891 

21 

917 

8* 

5 

16* 

8 

18* 

11 

18 

102 

10 

140 

bottom 

159 

jj 

278 

11* 

2>^0 

19 

3P5 

24 

396 

10 

401 

15 

»> 

17 

»> 

18 

>> 

19 

434 

2* 

•136 

3*  and  7* 

483 

25 

5m3 

21* 

545 

9  and  14 

684 

18* 

725 

22 

762 

14 

for  *'indic;otin"  read  "indican." 
,,    "Abstr.,  1899,"  reao^  "  Abstr.,  1898. 
before  "acetaldehydedisulphonate^'  insert 


b7^0Vl. ' 


for  "(CHaEt)"  read  "(CHaPh)." 
„    ''  C10H9N4O  "  read  "  C10.H9NO4." 
,,    "strychnine"  read  "quinine." 
,,    " -phosphinic  "  re«c?  "-phosphinous." 

,,    "  benzenesulphonic  chloride  (2  mols. )  on  ethylenediaiuine   (1 
mol.)  in  presence  of  an  excess  of,"  read  "  trimethylene 
bromide  on  ethylenedibenzosulphonamide  dissolved  in." 
,,    "  C2H3:  "  rmc^  "  C2H4: ,  " 
,,    " '^R'CqH r^Mc^"  read  ' 
„    "  CgHijin-OH  "  read  "  C5H9CIO2." 
,,    "  ethylic  "  read  "  amylic." 
,,    "•NC3H6"rm£^  "•NC2H4." 
, .    "  OH-C6H4-  C(NHBz):CH-COOH  "  read 

"  OH-C6H4-CH:C(NHBz)-COOH. " 
,,    "  {methane-l  :  2  :  6  :  8-tetrol)''  read 

''{menthane-1  . 2  :6:S-leiroiy 
,,    "  Phenylfurfurylamine  "  read 

**  Fhenylfurf'iirylcarbmylamhie.'" 
„    "phenylghUaraie'^  vesLiX  " phenylylutarocarboxylate." 
,,    "C2H4(CH:CHMe)"  read  "  C2H4(CH:CHi\k)2." 
,,    "  propylic"  read  "isopropylic." 
,,    "NHPh-CO-NHaK"  rcat^  •' NHPh-CO'NHR." 
,,    "  -S-dinitro-  "  read  "  -3  :  u-dinitro-." 
,,    "  a-Dinaphthylbenzene"  read  '^  a-Dinaphthylbcnzidinc.*' 

Part  II. 

,,    "1897,  28,"  read  "1898,  27." 

,,    "  saumontite  "  read  "  lauraontite." 

,,    "  Seidenstraker"   read   "Seidensticker." 

„    "  Phg"  rcari  "PH3." 

,,    "CdCgO"  ^ead  "CdC204." 

,,    ''WO^"  read  "  WO3." 

,,    "Yorre"  read  "Jorre." 

„    "1895"  read  "1896." 

,,    "  atoms"  rearf  "equivalents." 

,,    "has"  read  "is." 

,,    "148  CsiV'  read  "US  Cal." 

,,    "43  Cal."rmc;"4-3  Cal." 

„    "  -60  Cal."  reatZ  "  -6-OCal." 

,,    "  -17  Cal."  read  "      17  Cal." 

'  read  "optically  birefiin^ent." 

"Tachylyte.  ■' 

nitrite." 


'  optically  active 
Tachylite  "  read 
'  nitrate  "  oxad  ' 
'Fats"  read  "Fate." 
•  nitrogen"  read  "nitric  oxide 
'acres  "  read  '"  ares." 
'Cd  I  CdClg  I  CU/'  readied 
'  JozsEF  "  read  "  JozKF." 


CdC'o  I  CI. 


*  From  bottom. 
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Index. 

Pafje      Col.    Line 

1043        i        27*}    •^^''  "  ^"^""^'^  "  ''''''^  "  JoRr^E. 


Collective  Index  (1883—1892). 

Japp,    Francis   Rohcrt,  and  Edward  Cleminshaw,    '*  constitution  of  glycocine, 
should  be  "fi;lycosine. " 

"Glucosine,  constitution  of"  (Japp  and  Clfminsiiaw),  should  he  "Glycosine." 
'*  Tetraphenylglycocine  "  should  he  "  Tetraphenylgly cosine." 

*  From  bottom. 
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